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The primary purpose of this research was to invesgti-
gate the differential effects of visual (graphic) and
auditory (phonetic) information in accessing meanings of
derived words which are variant at the surface phonetic
level, but retain in their orthography a relationship to
the deeper lexical level. These effects were examined
developmentally at the third and fifth grade levels usging
a researcher-desgigned multiple~choice test. The tegt in-
strument consisted of derived words not typically found
in basal series at the grade levels under cénsideration
and also met the criteria of pronunciation shift while
retaining orthographic similarity to the base word. The
test was pregented in two forms at each grade level in a
suburban western New York school district. The Visual
Form was presented to 105 third grade and 127 fifth grade
subjects. The Auditory Form was presented to 9% third
grade and 96 Tifth gradé subjects. The secondary purpose
~was to examine relationships between ablility to determine
meanings of derived words in each modality and performance

on a standardized reading measure, the Metropolitan Achieve-

ment Test. A two-way analysls of variance and a product-
moment correlation-study were employed to test the hypoth-

eseg at the .01 and .001 level of significance. The data



confirmed that children at both grade levels can utilize
graphic information to determine meanings of derived
words., The data also indicated a relationship between
reading achlievement and performance on the Visual Form
of the test at the third and fifth grade levels, and the
Auditory Form of the test at the third grade level. A

study focusing on the fifth grade level was recommended.
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Chapter I
Statement of the Problem

Purpose

The primary purpose of this study was to investi-
gate the ability of children to determine meanings of
derived words which have'undergone a pronunciation shift
while retaining a close orthographic relationship to
their base words. The ability to determine meaning
uging graphic information (the written word) was com-
pared to ability to determine meaning using auditory
information (the spoken word). This ability was ex-
amined deveiopmentally in each modslity by examining
~ the performance of third graders and fifth graders.

The relationshiip between the child's ability to deter-
mine meaning and his/her performance on & standardized
reading measure was also examined.

The following questions were pesed:

1. TIs there a significant difference in perform-
~ance on a multiplé~choice definition test between third-
grade students who receive the derived words graphically
and third-grade students who receive the same wordg via

the auditory modality?



2. Ig there a significant difference in perform-
ance oﬁ a multiple-choice definition test between fifth-
grade students who receive the derived words graphically
and fifth-grade students who receive the same wordg via
the auvditory modality? |

3. Is there a gsignificant interaction between
grade level and mode cf presentation?

L., Does performance in each mode of presentation
(i.e., visual, auditory) correlate significantly with
performance on a standardized reading méasure at the
third grade level?

5. Does performance in each mode of presentation
correlate significantly with performance on a standard-

ized reading measure at the fifth grade level?

Need for the Study

In recent years there has been increased emphasis
on the role of language in the process of reading
acquigition (C. Chomsky; 1970, 1972, 1979: Goodman,
1968, 1969a, 1969b, 1972b, 1976; Smith, 1973, 1978,
1979). Language may be represented in both speech and
print, thus words have both phonetic and orthographic
properties. The relationship of these properties and
conseguent implications for reading instruction is a

continuing and controversial igsue.
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A great deal of the discussicn in the area of read-
ing.is concerned with phoneme~grapheme (sound~gymbol)
coerrespondence. The quesgtion of the regularity (or
irregularity) of this correspondence 1s a major ares of
obncernn Beginning reading instruction which deals with
letters and sounds, whether it is based on phonics, the
linguigtic method, or any other method, tends to treat
phonetically consistent spellings as regular in the
language and pheonetically inconsgistent spellings as ir-
regular.

Linguists (N. Chomsky, 1970; Chomsky & Halle, 1968;
Reed, 1965, 1970; Venezky, 1967, 1970a, 1970b; Welr &
VeneZkyg 1968) have presented theorieg concerning the
relationship between the writing system and spoken
language. These theories require a reconsideration of
the function and efficiency of English spelling.

The English writing system is frequently described
as alphabetic with an orthography characterized by a
relationship (though imperfect) Lo speech sounds rather
than to meaning. However, in an analysis of the Ehglish
sound system, Chomsky and Halle (1968) ascerted that
English ortnography does not reflect the sounds pro-
duced when words are actually spoken (phonetic represen-

tation), but rather reflects the underlying forms of the
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meaningful ﬁnits making up these words (their lexical
representation).

In an elaboration of aspects of this theory which
have potential utility for reading and spelling, C.
Chomsky (1970) specifically states that the conven-
tional spelling of words corresponds more closely to
this underlying abstract level than to the surface
phonetic form which words assume in speech. This is
based on the theory that the speaker of the language
hag at hig disposal an internalized grammaf (set of
rules) which includes a lexicon containing information
about the phonetic representation (pronunciation), syn-
tactic function, and meaning of words, and their rela-
tionships to each other. The: representation of every
word in this internal lexicon is its "abstract under-
lying form" and each form has a "lexical spelling" which
conveys meaning.

Partly as a consequence of the invention of the
printing press, there has been 1little substantive chang-~
in the writing system in the last five hundred years
(Haas, 1969). There have, however, been extensive
changes in the phonology. Furthermore, from the 13th
century to the present, there has been extensive borrow-

ing of lexical items, together with their spelling or a



rationalized adaptation thereof, from Latin, French, and
Greek (Furness, 1964). In addition to being resistant
to historical change and reflecting etymblogical higtory,
cohvéntional English orthography functlons as a reason-
ably adeguate system‘for a wide range of English dialects.
The pronunciation shifts which occur over time and dia-
lectical differences, for the most part, stem from ad-
justments in phonological rules, rather than differences
in lexical gpellings. ‘

| In addition, the "irregularity" of the phoneme-
grapheme correspondence of English WOrds is often é prod-
uct of a pronunciation shift when suffixes are added (e.g.,
"nation/natibnal, declare/declaration, Canada/Canadian).
In a leXicon incorperating a phonetic or phonemic tran-
scription, these pairs of words would each receive a
different spelling and become separate lexical items.
Chomsky and Halle (1968) argue that speakers of the
language have internalized the phonological rules
governing such instances and use these ruleg automati-
cally in production and comprehension of spoken language.
English orthography conveys the relationship of such
words despite surface phonetic differences.

A general principle of English is that phonetic

variation is not indicated in the spelling when it is
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predictablé.by geﬁeral rules (Chomsky & Halle, 1968;
Venezky, 1967). Thus, "conventicnal orthography, by
corresponding tb lexical spelling rather than phonetic
representation, permits immediate direct identification
of the lexical item in guestion, without requiring the
reader to abstract away from irrelevant‘phonetic detail"
{C. Chomsky, 1970, p. 291). The convernitional orthogra-
phy represents deeper similarities which have a semantic

function in the language.

Congider, for example, the word photograph. Notice
the stress shift and vowel alternations in the derived

forms photocgraphic and photography. This stress shift

is a general rule that applies to many words in fhe
‘English language. The reduction of unstressed vowels
to a neulral schwa 1s also a regular rule followed
automatically by native gpeakers. For these words
there is a single underlying form in the intefnal lex-
icon and the conventional orthography captures this
relationship more closely than does’the phonology.
Chomsky's theory and theories of a similar nature
are often discusged in the literature which considers
reading as a psycholinguisﬁic proceés (Ehri, 1978;
Francis, 1970; Gillet & Temple, 1978). Research tends

to support the psycholinguistic view that mature readers




use orthographic information to access meaning during
the reading process (Lamerson, 1974-75). It cannot be
assumed that young readerg function in a like manner.
However, recent research has strongly suggested that
children enter schodl with a falrly sophisticated 1lin-

gulgtic competence, i.e., the young child has internal-
ized many of the phonological and syntacvcic rules of his
language (C. Chomsky, 1969, 1971; Read, 1971, 1975). The
'question raised, therefore, ig whether young children who
have had relétively limited experience with written ian-
guage are able to utilize the lexical information con-
tained in derived words which have unidergone a’pronuncia~
tion shift.: Fﬁrthermore, ig there evidence that this
ability occurs developmentally as experience with the
written 1angﬁage is increased; and, finally, is this abil-

ity related to reading proficiency?

Research Deglgn

To examine this guestion, a researcher-designed test
instrument was used. Derived words were chosen which
had a base or root word included in the coré reading
vocabulary at or before the third grade level (Harris &
Jacobson, 1972). In addition, words chosen met the cri-
terion of surface phonetic variation (i.e., vowel alter-

nations~-wide/width, consonant alternations--fact/factual,



interrelated features of stress shift and vowel reduc-
tion--telephone/telephonic). A representative sample
at each grade ievel was given the multiple-choice test
with the printed derived word followed by four defini-
tion choices for each item. A similar sample was given
a test with the same format, except that the printed
Torm of the derived word was omitted arvi replaoéd with

an oral representation.

Definition of Termngz

This study utilizes several terms and concepts that
warrant clarification.

Phoneme-grapheme correspondence is the relationship

of a gignificant language sound (phoneme) to a letter

(graphemg) or letters. The orthography congists of the

written symbols (graphemes) arranged to fprm words .

Grapnic information consists of the visual information

which is conveyed by graphemes and thelr ordering in

the formation of written words. Auditory information

consists of the acougtic information conveyed by pho-
nemes and thelr ordering to form spoken words. A
morpheme 1is the minimal meaning unit of language, and
may be "free" (e.g., cat) or "bound" (e.g., -es, -s,

o

denoting plurality) .



Semantic, in this study, refers to the definition
of a word and the association of this meaning with
auditory and/or graphic forms of the word. Etymology
deals with the origin and derivation of words. Derived
words are composgsed through the process of adding pfe~
fixes or suffixes to already existing root or base words

(e.g., atomic is a derivation of atom).

Chomsky's model of lingulstic competence consists
of three systems of rules referred to as the phonologi-
cal, the syntactic, and the semantic components; in
addition, there is a lexicon which contains the stock
of abstract»lexical units or words which make up the
language (N. Chomsky, 1957, 1965, 1967)’r A lexicon is

the total stock of morphemes 1in the language. The

internal lexicon can be viewed as a mental dictionary

which consists of the information a language user has
acquired about the words of his language; in addition
to information about the meaning of a word, the lexicon
containg information about spelling, pronunciation
(phonology), and morphological and syntactic properties

of words.

- Limitations of the Study

The subjects in this study were limited to third

and fifth grade levels. An attempt was made to choose
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a representétive sémble of these two grade levels, but
any conclusions will neoessarily be limited to third
and fifth graders.

There was no attempt in the testing procedure to
contrcl for "decoding to sound" or subvocalization by
the group presented with the graphic form of the test
instrument. It is conceivable, therefore, that this
group could be utilizing auditory information instead
of, or in addition to, graphic information. Based on
the assumption that these words are not typlcally found
in children's expressive vocabulary (Moskowitz, 1973),
and that these words are "irregular" at the phoneme-

. grapheme level of correspondence, one could predict
that aﬁy vocalization may be incorrect.

Any numbef of words could have been included in the
test instrument. It is conceivable that different words
would produce different results, depending on the popu-
lation tested, their background and experiences.

It should be noted also, that the words in both the
graphic and auditory conditions were presented in isola-
tionn. This is not a natural reading situation and cau-
tion should be observed in generalizing from such a task

to the tasgk of reading connected discourse.
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Summary

To examine children's ability to access meaning of
derived words which have undergone a pronunciation shift,
performance on a multlple-cholce definition test which
provided graphic information (i.e.,.the written word)
was bompared to performance on the same test with the
graphic information removed (i.e., The word presented
orally instead). This study examined the differential
effects of having graphic information available as op-
posed to auditory information only. These effects were
.examined developmentally by testing third graders and
fifth graders. An analysis of performance in each
mddality (i;e., visual and auditory) and relationships
to reading achievement was performed.

Results of the analysis of the data were considered
as they relate to theorieg on the psycholinguistic nature

of the reading process.



Chapter 1T
Review of the Literature

Purpose

The purpose of this study’was primarily to analyze
the differential effects of graphic and auditory infor-
mation in accessing meanings of derived words which are
variant at the surface phonetic level, but retain in
their orthography a relationship to the deeper lexicszl
level. These effects were examined developmentally by
analyzing third and fifth grade ievels. Ability to de-
termine meanings of derived words Wﬁs correlated with
reading achievement in each modality at both grade levels.

The theories and research which form the basis of
this investigation, for purposes of review, will be dis-
cussed in terms of three areas:

The Relationship of Spoken and Written Language

Access to Meaning of Printed Words'

The Psycholinguistic Nature of the Reading Process

The Relationghip of Spoken and Written Language

Traditionally, linguistic theories have viewed
written English ag a system in which letters code pho-
nemes, albeit with much inconsistency (Bloomfield, 1942;

12
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Fries, 1962§.Hall, 1966). These "irregularities" have
often been cited as a cause of difficulty in reading
aequisition, generating instructional programs such as
i.t.a. (Initial Teaching Alphabet), which modify the
printed form of the word so that letter-sound correspond-
ences are regulerized (Harrison, 1964). However, Lee
(1972), in an extensive investigation, concluded that
spelling irregularity is a minor cause of reading diffi-
culty. Furthermore, studies by Hamna, Hanna, Hodges,

and Rudolph (1966) and Venezky (1967) have shown, through
computer analysis, that English orthography is highly
regular when main linguistic features ﬁnderlying the
orthogranhy are congidered.

A revolutionary theory presented by Chomsky and Halle
(1968) asserted that English orthography does not reflect
he sounds of words (phonetic representation), but re-
flects the underlying form of the meaningful unit making
up these words {lexical vepresentation). This was based
on Chomsky's (1957, 1965, 1967) model of linguistic com-
petence, congisting of three systems of rules--phonological,
syntactic, and semantic. In addition, he proposed an in-
ternal lexicon which containg information about meaning,
spelling, pronunciation, and morphological and syntactic

properties of lexical units. As language competernce



develops, the language user internalizes the rules gov-
erning thege systems and increases the storehouse of

information contalned in the internal lexicon.

describes the general rules by which abstract underlying
forms (lexical representation) are converted into phonet-
ic realizétiéms; This model does not ancount for input
from print, unless print is first transformed to speech.
However, Chomsky's modél is often presented in support

of theories which challenge the belief that the reader
needg to convert print to the phonetic level to gain
meaning.

The conventionzl Erglish epelling system itself
seems to offer support for Chomsky's theory (Baror, 1977).
“Mahy spellings which do not code the surface phonology
of words preserve & correspondence between spelling and
meaning. English words undergo pronunciation shifts
when suffixes are added. These shifts can include vowel
altefnation (nation/national, extreme/extremity, wide/width),
consonant alternations (medical/medicine, revise/revision,
right/righteous), and the interrelated features'of'stress
shift and vowel reduction (photogréph/photography,
teiegraph/télegraphy); These examples are common occur-

rences in English and reflect phonological rules which
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are altomatic and internalized in the linguistlc system
of the native speaker, according to Chomgky and Halle.
Because of the regularity of these phonological rules,
the lexical spellings éan ignore them, as does the con-
ventional crthography. Thus, the relationship of these
word palrs 1s preserved in thelr orthographic represen-
tation; whereas, their phonological representation masks
thelr common lexical identity.

The implication of this theory is that when con-
ventional English orthography is examined beyond the
phoneme-grapheme correspondence level, that is, on the
basis of morphemic and syntactic pfoperties rather than
pfonunciation, it is much more systematic than was pre-
viously thought. The orthography is viewed as bearing
~an indirect rather than a direct relation to the sound
system. Spelling, rather than being arbitrary and
“irregular," i1s motivated and the lexical identity (the
meaning-bearing items in the language) are more apparent
in print than in speech. A writing system which employs
a strict phoneme-grapheme correspondence would obliterate
the lexical relationships of thousands of English words
(C. Chomgky, 1970; Gleitman & Rozin, 1977) and would
add unneeded phonetic detail. |

Less abstract theories view the writing system as

often transcribing a level of organization somewhere



between the meaning structure (morphology) and the gound
structure (phonology) and thus forming a morphophonemic-
morphographemnic correspondence (Gleitman & Rozin, 1977;
Ruddell, 1676; Venezky, 19%%;)u These theorists propose
utilization of this level in reading and writing instruc-
tion and argue that even young children develop an in-
sight into this organizatioﬁal gygtem of the writfen
language (see also, Gibson, Shurcliff, & Yonas, 1970).

A controversial aspect included in Chomsky and
Halle's theory. is that morphologically related words
are not stored in the internal lexicon as separate units,
but rather are derived from a single lexical item (i.e.

histor-v, histor-ical, histor-ian). This becomes the

bagis for Chomsky's statement that the orthography is a
»"near optimal system”" because the lexical item is con-
veyed in the English spelling of these words (N;»Chomsky,
1970) .

| Richardson (1977) concluded, based on his experi-
ment and a review of péychological regearch, that there
was no empirical evidence to support the transformational
account of lexical derivation. Steinberg (1973) also
guestiong the assumption that words containing deriva-
tional morphemes-are stored as lexical items. In addi-

tion he challenges the validity of the vowel shif+t rule
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and the reality of Chomsky and Halle's (1968) underlying
phonological representation.

HMuch of Steinberg's criticism is weakened by what
seems a literal interpretation of the "lexical spelling”
of Chomsky and Halle's "underlying phonological repre-
sentation.” However, in an experiment designed to test
the validity of the vowel shift rule's productivity,
using mature native gpeakers and pseudo-words, Steinberg
(1973) found that there was no vowel change from the
base to the derived form in over 90 percent of the caceg.

The type of experimentation upon which both Richafdson
and Steinberg base their conclusions is open to question.
Many of;the psychological tasks offered as evidence do
not necessarily qualify as measures of extracting mean-

’ing. It is argued that any effects of such tasks (i.e.,
pronunciation tasks, tachistoscopic perceéption, same-
different comparison of words, lexicai decision tasks,
visual search tasks, naming iatency) may be nonlexical
or post-lexical. They may involve use of meaning, but
do net require it (Baron, 1977; Coltheart, Davelaar,
‘Jonagson, & Besner, 1977).

Furthermore, in determining productivity of linguis-
tic rules, context may be an important factor. The chil-

dren in Berko's classic experiment (examining, among
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other Teatures, the productivity of inflectional rules
using nonsense words) were provided with text as well
as pictures (Berko, 1961). Templeton (1972b) found, at
grade levels gix, eight, and ten, that context signifi-
cantly affected correct pronunciation of derived words.
Moskowitz (1973) concluded in a study of children ranging
in age from five to twelve, that the vowel shift rule is
écquired slowly and later as a result of exposure to the
English spelling system. However, at an age when children
are relatively unfamiliar with much of the relevant vocab-
ulary, they are able to manipulate vowel shift patterns
of psuedo-words and are strongly resistant to other pat-
terns. |

The emerging view that phonological competence 1is
developed through exposure to, and 1s preceded by an
awareness of, the orthographic representation of deriva-
tional forms (Moskowitz, 1973; Templeton, 1979a, 1979b)
adds a new diménsion to traditional pedogagical strate-
gies. Templeton (1979b) specifically found that ortho-
graphic presentation of a base word significantly in-
creased the probabllity bf correct pronunciation of the
derived word. In addition, students were able to gener-
alize orthographic knowledge to pseudo-words while phono-

logical knowledge was not similarly generalized. She



coricluded that orthographic knowledge "may be a necessary
though not entirely sufficient condition for higher order

phonological knowledge" (p. 262).

Accegs to Meaning of Printed Words

Various lexical decision tasks have been designed
in attempts to determine how the reader gains access to
the word's entry in the internal lexicon furnishing him
with the meaning of the word. Within the congtruct of
an internal lexicon, reading a word for meaning consists
of extracting information from the printed word and
utilizing the informdtion to gain access to the word's
lexical entry. '

There are two opposed viewpoints concerning access
to meaning of printed words. Those who support the phono-
logical view argue that the graphic representation must
first be converted into aﬁcorresponding ?honological
representation which is used to gailn lexical access
(Gough, 1972; Rubenstein, Lewis, & Rubenstein, 1971).
Those who support the second view argue that meaning
can be directly accessed solely by use of graphic in-
fermation (Baron, 1973; Barron & Baron, 1977: Bower,
1970; Kolers, 1970).

The use of graphemic information would seem plaus-

ible in instances such as 1b., Ala., gq. (Baron, 1977),
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réading numbers (e.g., 1979, 5,000), and to distinguish
between homophones when the context ls ambiguous (Baron
& McKillop, 1975). Barron (1978) concluded that a pho-
netic stage ig not hecessary to gain meaning of single
words, even for children in their first year of reading
instruction; however, phonetic recoding ié used when
reading connected discourse as a strategy to hold indi-
vidual words in memory until they are understood in con-
text. |

Rubenstelin et al. (1971) used a lexical decision
task in which subjects were to decide whether a word
was English or not. Results indicated that negative
responsges wore clower vhen norwoerds hed the same pro-
nunciation as English words than when they did not have
the éame pronunciation. They argued that phonetic medi-
ation is indicated by the slowef responge for nonwords
Which sound like English words. For example, brane
passes an initial phonetic chéok and 1s subsequently re-
jected in a check of its spelling; whereas me.lp does not
pass the initial phonetic check and 1s rejected more
rapidly. The statistical reliability of these results
has been questioned (Clark, 1973).

In addition, Meyer, Schvaneveldt, and Ruddy (1974a,
1974b) raised the issue of a confounding of phonetic and

graphemic information in the wbrds'used (e.g., burd is
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not only phonetically similar but graphemicelly similar
"to bird). They modified the lexlical decigion task so
that critical comparisons were between pairs which were
both graphemically and phenetically similar (fence/hence)
and pairs that were only graphemicalily similar (couch/
touch). The results were interpreted as an ihdioation
of phonetic recoding in the graphic condition. However,
Barron (1978) felt that an interpretation indicating use
of both graphemic and phonetic information is equally
plausible.

Coltheart et al. (1977) argued for use of both
graphemic and phonetic information in lexioél aooesé
based on results of their lexical decision tasks.
Generalizations from this and similar studies involving
lexical decigion tasks have been questioned by Barron
(1978). In his view, semantic processing is not re-
quired in these tasks.

A study which more closely approximates reading for
meaning (Levy, 1975) involved reading of three sentence:
and subsequently declding whether a test sentence was
among those read. Results indicated that aéouraoy was
reduced by having the subjects count cut loud while
reading. levy suggested that this condition interfered
with phonetic recoding. Baron (19?7) supported thesge

findings.
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Studies using text which had been altered visually
but not phonetically (Bower, 1970; Lazerson, 1974-75)
found decreased reading efficieﬁcy as measured.by time,
comprehension, eye movement, and oral reading miscues.

Baron (1973) required a "yes" response if a phrase
sounded like it made sense. -He Tound that response la-
tency and errors increased on phrases like in the haul
compared to phrases like in ihg hall. The results sug-
gested that use of both phonetic and visual information
improved performance.

Kleiman (1975) concluded that his subjects relied
on visual information rather than phonetic to access
meaning. This experiment required subjects to make de-
cigions about the phonetic, graphemic, and semantic simi-
lafity of pairs of words with and without counting out
loud. Specifically, he found that the fime to make se~
mantic and graphemic decisions increased a similar amouht
of time when counting (120 and 123 milliseconds), while
the time increased by 372 milliseconds in the phonetic
fask. In addition, Kleiman (1975) compared items which
were both phonetically and graphemically similar to items
which were not phbnetically similar. The time increased
about the same amount in both conditions indicating sub-
jects did not use phonetic information even when it was

available,
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The studies cited so far have presented mixed find-
ings, but there is data which favors the view that fluent
readers need not use phonetic information to access mean-
ing and that visual access may be preferred. Barron and
Baron (1977) attempted to examine ‘this process develop-
mentally. Children in grades one, two, four; gix, and
eight were required to make meaning and phonetic simi-
larity decisions about pictﬁre—word pairs with and with-
out vocalization. They found that errors increased in
the phonetic condition with vocalization at each grade
level.. However, decision time and errors for the mean-
ing task were not influenced by vocalization at any of
the grade levels. They concluded from these results
"that even children who have had slightly less than a
year of formal reading instruction are able to use
graphemic information to go direétly to the meanings

of printed words" {(p. 48).

The Psycholinguistic Nature of the Reading Process

Pgsycholinguistic theory and research related o be-
ginning reading is basically an attempt to understand
how the written word is amalgamated and assimilated into
the child‘sralready exlsting linguistic system. The past
decade has seen the influence of psycholinguistics in an

increaged attention to reading as a language process



(C. Chomsky, 1972, 1979; Ehri, 1978; Gleitman & Rozin,
1973; Goodman, 1968, 1969a, 1969b, 1972b; Goodman &
Fleming, 1969; Kavanaugh & Mattingly, 1972; Ryan &
Semmel, 1969; Smith, 1973, 1978).

Chomskyan linguistic influence 1is manifested in a
greater emphasgis on the two levels of 1anguage~~the sur-~
face structure and the deep or underlying structure,
with syntax serving as a bridge between the:two levels.
As the previous sections of this chapter indicate, theory
and research has increasingly turned to the question of
_meaning—~how the written word is expressed, stored, and
comprehended.

Smith (1973) presented three basic insights into
ihe psycholinguistic nature of reading:

1. Reading is not primarily a visual process (the
more information the reader brings to the printed page,
the less visual information he needs to read for méaning).

2. Comprehension precedes the identification of in-
dividual words (the nature of vritten English is such
that the meaning of many words must be identified before
their correct pronunciation can be ascertained).

3. Reéding, therefore, is not decoding to spoken
language.

Goodman (1969a) provided a description of reading

as a "psycholinguistic guessing game" involving prediction



based on the sampling of grapho-phonic, syntactic and
semantic information. A proflcient reader uses the

least information required to get meaning (Goodman, 1965).
Similarly, Smith (1975) views Tfluent reading as entail-
ing two basic skills within the competence of the begin-
ning reader: +the prediction of meaning and sampling of
surface structure to eliminate uncertainty and, secondly,
the most economical use possibie of vigual information.

By analyzing oral reading miscues, Goodman (1965)
has demonstrated that even beginning readers usé syntac-
tic and semantic information. The "errors" children
make in reading often do not violate the meaning of the
written passage. Based on a series of studies, Goodman
(1968) became convinced that word-perfect reading is in-
efficient and comprehension is decreased.

Responding to those who would reform the English
orthography, Goodman (1972a) stated that "regularity
ought not be confused with complexity” (p. 1258). 1In
effect. regularizing phonéme—grapheme corregspondences
would create a more complex system which would not only
mask the deep or underlying structure of the language,
but would change across time and dialects. Furthermore,
Goodman (1972a) felt that instruction which places undue

emphasis on phonics teaches the processing of written
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language to get to meaning, strategies which ultimately
interfere with reading efficiency.

ithough the beginning reader dces not have a com-
pletely develeped linguistic system, the young child has
an implicit knowledge of the phonological, syntactic,
and semantic structures of his language (C. Chomsky,
1972; Ehri, 1978; McNeill, 1970). The young child comes
to the reading task with a relatively cophisticated 1lin-
gulstic system.

Several studies strongly suggested that pre-readers
and beginning readers have little metalingulistic awzare-
ness of words as units (Downing, 1970; Ehri, 1975; Holden
& MacGinitie, 1972: Reid, 1966). Ehri (1975) showed a
relationship between learning to read and awareness of
words as units of language, but it is not clear whefher
the relationship is a conseguence or a prereguisite of
learning to read. |

‘Ehri (1978) presented a model of linguistic compe-
tence which represents written language as a component
operating parallel to the phbnological component. Out-
put ffom the graphic component can be fed directly to
the gyntactic component for further processing. Her
model included é'lexioon containing orthographic, mor-

phological, phonological, syntactic, and gemantic
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informatibh about a word. She suggested that the pro-
ficient reader utillzes the graphic component which
operates on written language and does not pass thrbugh
the phonological compornent. She further suggested that
the major tasks faéing the beginning reader are gaining
a conscious awareness of words as entities and amalga-
mating their syﬁtactic and semantic identities to their
graphic form. In her view, this is facilitated by pro-
grams which teach beginning readers an awareness of fhe
full linguistic identities of words, an awarenesgs which
may be hindered or delayed by instruction that focuses
on phoneme-grapheme correspondences or alters English
orthography.

Gillet and Temple (1978) proposed a technique which
actively involves children in an exploration of words
through category-building. The relationships the child
discovers will depend on his level of cognitive develob-‘
ment. Smith (1975) suggested that this is a strong and
automatic activity engaged in by children in the develop¥
ment of word knowledge, despite instructional methods

which inhibit it. Gillet and Temple (1978) reasoned
| that "a child who has learned to construct a sort [i.e.,
category] that groups by meaning bases has reached a

powerful level of generalizations for understanding



language"” (p. 129) with advantages for spelling and
comprehensicn of unfamiliar words. The strategy of look-
ing for lexically related words to resolve spelling am-
biguities is frequently advocated (C. Chomsky, 1970;

Goodman, 1976; Simon, 1975).

Summary of the Chapter

This chapter reviewed the theories and research
which addressed the guestions of the relationship of
gpoken and written language and how meaning is derived
from printed words. Some basic ingights developed
through viewing reading as a psycholinguistic process
were also reviewed. Since this area of inquiry is rel-
atively new to the field of reading, much of the infor-
mation is theoretical and conclusions are necessarily
tentative. However, a number of recent research studies
have attempted tc answer some of the guestions raised
and, when limitations are takeh into consideration, some
inferences can be drawn.

English orthography bears an indirect relationship
to the sound system of the language. When words are ex-
amined beyond the phoneme-grapheme level of correspondence
(i.e., on the bagis of morphemic and syntactic properties)
a greater regularity emerges. It is a general rule that

morphological and etymological relationships are usually
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not subordinated to consideration of sound-symbol cor-
respondence. It has been suggested that lexical identi-
tieg of words are more eagily discerned in print than

in speech and that proficient readers can use this ortho-
graphic information to access meanings of words. |

The psychological reality of the storage of morpho-
logically rzlated words as gingle lexical items remains
open to further investigation. Thefe is some empirical
data to suggest that the phonological rules governing
pronunciation of many derived words are higher order
ruleg which are acquired late. There is an emerging
view that this phonological competence is developed
through interaction with the orthographic representation
of these Torms.

Lexical decision tasks which attempt to determine
whether meaning of words can be directly accessed via
graphic information or whether words must first be "de-
coded to sound" presented mixed findings. However, a
close examination of the experimente favors the view
that phonetic information need not be used and that
- even beginning readers are able to go directly from
graphemic information to meaning.

Psycholinguistic theories view the young child as

having an intuitive awareness of the underlying structure
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of language. This implicit knowledge 1s brought to the
reading task and is used as the child attempts fo process
writtén language at the level of meaning.

It is hypothesized that proficlent readers are able
to perceive the lexical identities conveyed in the orth-
ography bf\derived words and are able %o use this infor-
mation to directly access meaning. What young children,
who probably have had limited experience with many of
these words in either spoken or written language, do
when they méet these words in print regquilres further ex-

ploration.




Chapter IIT
Desgign of the Study

Purpose

Chomsky and Halle's (1968) theory of an underlying
abstract lexical representation of words which is repre-
Sehted in conventional English orthography has led to
the suggestion that mature readers can utilize the graph-
ic information to gain entry to the internal lexicon and
derive meaning of words. Recent studies have shown that,
at least in some instances; adults and even young children
can utilize graphic Iinformation alohe, or in addition to
phonological‘information, to access meaning of printed
language.

The primary purpose of this study was to examine,
developmentally, the ability of children‘to predict the
meanings of derived words. One group of subjects at each
grade level (third and fifth) was given a researcher-
designed, multiple-cholce test with the derived words
presented graphically. A second group of subjects at
each grade Jlevel wds given the same multiple-choice for-
mat with the derived words presented oraily instead of

graphically.
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The secondary purpose of this étudy wags to examine
the relationship of ability to predict meanings of de-
rived worde via each modalityi(visual and auditory) and
reading achievement as measured by 2 standardized read-

ing test, the Total Reading subtest of the Metropolitan

Achilevement Test.

Hypothesges

Main Effects

#

1. There is no significant differsence between means of
the visual test and the auditory test at the third grade
level. |
2. There is no significant difference between means of
the visual test and the auditory test at the fifth grade
level.

Interactiorn Effects

3. There is no gignificant interaction between grade
level and mode of presentation.

Correlationg

L, There is no significant correlation between perform-
ance on the visual test and total reading score at the
third grade level.

5. here 1s no significant correiation between perform-
ance on the auditory test and total reading score at the

third grade level.




6. There is no significant correlation between perform-
ance on the visual test and total reading score at the
Tifth grade levél.

7. There ig no significant correlation between perform-
ance on the auditory test and total reading score at the

fifth grade level.

Preparatory Instruments and Procedures

Development of Test Ingtrument

A list of derived words was generated which met the
criteria of a pronunciation shift while retaining a re-
Jationship to the base form in the spelling. In an at-
tempt to ensure some exposure to the base or root form
of the derived word, test items were selected using

Herris and Jacobson's Basic Elementary Reading Vocabularies

(1972). Choice of words in this publication was based on
fourteen basal series (reading and content series) in
wide use nationally in 1969 and with recent publishing
dates. To be included in the "core list”‘developed by
Harris and Jacobson, a word appeared in three or more
basal reading series. An "additional list" included
words found in four or more series including content
series. The vocabulary lists generated were preprimer
through sixth grade.

Words were selected for this gtudy which were in-

dicated tc be at or below third grade level on the core
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ligt. A few beginning fourth grade core list words were
included in the fifty words which were ultimately selected.
The derived forms of these base words were used iIn the
test instrument. An additional criterion for final se-
lection was that the derived word was not included in

the core list at or below third-grade level.

USing children's dictionaries and tnesauri (see Appén—
dix A), simple definitions and three distractors for each
of the fifty derived words were composed. Again, Harris
and Jacobscn (1972) were used as a guilde in an attempt to
keep reading difficulty of the definitions and the dis-
tractors a minor issue. It was also riecessary to generate
definitions of the derived words without using the base
form of the word itself in the definition. Ifbmultiple
definitions were possible, a definition most closely re-
lated to the base form of the word was chosen.

Two forms of the instrument were developed and tested
in a pilot study. The Visual Form of the test included
the derived word and the four alternatives.

Example:

1. cleanse
a. wash
b. water
c., Tix

d. invent
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The Auditory Form was exactly the same, except that the
printed form of the derived word was omitted and was
supplied orally by the examiner.

Example:

a. wash
b. water
c. Tix

d. invent

Pilot Study

A pilot study was conducted in June, 1979. The pri-
Vmary purpose of the pilot study was to examine and refine
the testing procedures and the test instruments.

The gsubjects consisted of two heterogeneous third
grade classes. One class (n=25) received the Visual Form
and one class (n=22) received the Auditbry Form of the
test instrument.

Ag a result of the pilot study, some test items were
eliminated and some revisions wrre made in the wording
of definitions and distractors. Items eliminated were
those found to be extremely difficult or extremely easy
as indicated by a Difficulty Index (Linderman, 1967),
while maintaining a range of difficulty in the remaining

items. Linderman's Discrimination Index was also used
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to determine theose items which were good discriminators

between high performance and low performance.

Subjects

This study was conducted in a middle-income sub-
urban school district in western New York. Permission
was given to administer the test instrument to all third
and fifth grade classes contained in two elementary
buildings. Third (n=i05) and fifth (n=127) grade stu-
dents in one building received the Visual Form of the
test instrument. Third (n=94) and fifth (n=96) grade
students in a second bullding received the Auditory Form

of the test instrument.

Test Instruments and Procedures

Test Instruments

The final form of the two test instruments con-
“sisted of 34 test items. Thirty of the items were de-
rived words which had their base form included in Harris
and Jacobson's core vocabulary at or below the third-
grade level'(19?2).v Four of the test 1tems were derived
words whilch had base words included in the fourth-grade
core vocabuiary. One of the derived words appeared in
the core list at the fourth-grade level, one appeared at
the fifth-grade level, and two appeared at the sixth-

grade level. The remaining thirty derived words were .
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not fpund onn the core list or the additional list at
any grade level.

The format of the two forms of the test (the Audi-
tory Form and the Visual Form) was exactly the same, ex-
cept for the deletion of the printed form of the derived
word on the Auditory Form of the test (see Appendix B).

Results from the Metropolitan Achievement Test

(Total Reading standard scecre), administered the preced-
ing Spring by the school district, were used in the an-
alysis.

Visuval Form. In November, 1279, the Visual Form of

the test was administered by the researcher to all third
and fifth graders housed in one elementary building.r

Preceding the adminisﬁration of the test instrument,
the researcher explained that this was part of a scientif-
ic experiment to help us better understand how children
learn words. The children were informéd that the results
would ve confidential, but to make the experiment "count"
it was important that they'do thelr very best. They were
also told that their peers in the other elementary build-
Jing would be taking the test and it would be interesting
to see if one group did as well as the other. It was

made clear that this was an untimed test.



A sample word with four alternative definitions
was shown to the children and they were directed to
circle thé letter (a; Db, E, or d) that was the best
meaning of the word. Thé following directions were

given:

- You are going to see some more words.
~For each word you gee, you are to circle
the letter (a, b, ¢, or @) that you think
ig the best meaning for that word. There
may be sgome words that you don't know.
There are probably some words that you
haven't learned yet. I want each of you
to be a detective and see if you can find
the best meaning for each word. Even if
you are not sure; circle the letter for the
meaning you think i1s the best. I want to
see 1f you can be good detectives. It is
important that you answer each and every
guestion.

When the children completed the test, they were asked

10 check to make sure they had selected an answer for

each item.

Auditory Form. In November, 1979, the Auditory

Form of the test was administefed by the researcher to

all third end fifth graders housed in a second elemen-

tafy\school buillding located in the same school district.
The preliminary statements andbinstruotions were

~the same as those used during administration of the

Visual Form. The demonstration sample was also the

same, except the printed word to be defined was omitted

and was presented orally. The following directions were




given:

I am going to say scme more words. For
each word I szy, you are to clrcle the letter
(a, b, ¢, or d) that you think is the best
meaning for that word. There may be some
words that you don't know. There are prob-
ably some words that you haven't learned
yet. I want each of you to be a detective
and see 1f you can find the best meaning
for each word. Even if you are not sure,
circle the letter for the meaning you think
is the best. I want to see if you can be
good detectives. It is important that you
answer each and every question.

Each derived word had previously been phonetically

trangcribed using the Thorndike and Barnhart Junior

Dictionary (Thorndike & Barnhart, 1962) as the source

for correct pronunciation. For each item, the derived
word was read phonetically by the researcher in the fol-

lowing manner:

Number one . . . exploration . . . exploration
+ « . the word for number one is . . . exXplora-
tion . . . exploration.

When the thirty-four derived words had been presented,
the children were asked if they needed any item repeated.

Words were repeated for items raquested.

Statistical Analysils

Due to limitations of sample selection a one-way

analysis of variance, using the Metropolitan Achlevement

Test scores as pre-test scores, was required to determine

if the samples were comparable. A two-way analysis of




‘variance was required to test the first three hypotheses.
The SPSS computer program available through the State.
University College at Brockport Academic Computing
Center was selected for data analysigc.

A Pearson product-moment correlation study was re-
quired to test the remaining hypotheses. Correlation
coefficients were calculated for sccres on the Auditory
and Visual tests and standardized reading scores at each

grade level.

Summar

The primary purpose of this study was to investi-
gate the abllity of children to predict meanings of de-
rived words which are not typically in their reading or
speaking vocabulary by utilizing graprhic information.
The subjects were 199 children in the third grade and
223 children in the fifth grade.

As 2 matter of convenlence to tlhie schools involved,
third and fifth graders housed in one elementary building
were given the Visual Form of the multiple-choice test
and were lunstructed to determine the best meaning of
thirty~four derived words not typically found in the
reading vocabulary at third or fifth grade level. Third

and tifth graders in a second elementary building received
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the Auditory Form of the test in which the prinﬁed form
of the derived word was omitted and was instead supplied

orally by the examiner. Scoreg from the Total Reading

subtest of the previously administered Metropolitan

Achievement Test were used as an indication of reading

achievement.




- Chapter IV
Analysis of Data

Purpose

The primary purpose of thig study was to investi-
gate, developmentally, children's ability to predict
meanings of derived words which retain a close ortho-
graphic relationship to their base, while varying at
the surface phonetic level. Subjects at two grade
levels (third and fifth) were given a multiple-choice:
definition tegt in two forms, a visual form with the
derived words presented graphically and an auditory
form with the derived words presented phonetically. An
analysis of variance was performed to examine effects
of grade level and test form.

The secondary purpose of the study was to examine
the relationship of ability to predict meanings of de-
rived words, in both modalities, and reading achievement.

. Results of the Metrcpolitan Achievement Test, Total Read-

ing score, and scores on the Auditory Form and the Visual
Form were considered in a product-moment correlation
study. The findings and their interpretation are pre-

sented in this chapter.




Preliminary One-Way Analysis of Variance

Because of limitations in gample selection, a one-
way analysis of variance was conducied to determine if
the auditory and visual groups, at each grade level, were
equivalent‘in reading achievement. The'E (1,375) = 1.691
was below the critical F (1,375) = 3?84 at the .05 level
of significance. On the basis of the data presented
there wés no statistically significant difference be-
tween means of the two groups. The means and standard
déviations by group and grade level are presented in

Table 1.

Table 1
MAT Means and Standard Deviations

by Group and by Grade Level

Grade Levél | Yisual Group Auditory Group
Mean SD ‘ Mean = SD

Third 63.04  10.93 62.31  10.57

Fifth 77.92  12.47 76.27  12.68

Total 71.27 13.92 69.41 13.60
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Findings from the Two-Way Analysis of Variance

The first three null hypotheses were tested by a
two~way analysils of variance. The results are presented
in Table 2, Table 3, and Figure 1. These hypotheses were
tested at the .01 level of significance;

The firset null hypothesis tested states that there
“1s no significant difference between mean test scores of
the Visual Form of the test and the Auditory Form of the
test at the third grade level. The second null hypothesis
tested states that there is no significant difference be-
tween mean test scores of the Visual Form of the test
and the Auditory Form of the test at the Tifth grade
level. The data relevant to these hypotheses are pre-
sented in Table 2 and Table 3. On the basis of these
data, the null hypofheses were rejected. The main effect
had an F (1,415) = 15.865 which wasAabove the critical
F (1,415) = 6.70 at the .01 level of significance.

The third null hypothesis states that there is no
" gignificant interaction between zrade level and mode of
presentatioﬁ of the test. The data pertaining tQ this
hypothesls appear in Table 2, Table 3, and Figure 1.

The data presented failed to reject the null hypothesis.
There waslno sigﬁificént interaction betweeﬁ the grade

level and the mode of presentation of the test. The




interaction effect had an ¥ (1,415) = 1.464 which was
below the critical ¥ (1,415) = 6.70 at the .0l level of

significance.

Table 2
Source Table for the Two-Way Analysis of Variance

~of Tesgt Scores on Two Forms by Grade Level

Source ‘ af sS NS F
Form 1 543,562 543,562 15.865*
Grade 1 4,931.429  4,931.429  143.939%

Form x Grade 1 50.159  50.159 1,464
Error Lis 14,218.170 34,261
Total 418 19,901.473

¥p < 0.01

Table 3

Mean Test Scores and Standard Deviations

Visual Form Auditory Form

Grade Level M oD M SD
Third 19.87  6.29 16.85 5.02
Fifth 26.12 6.00 © 2l 49 5.93
Total 23.31 .87 20.71 6.69
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Interpretation of the Data froﬁ the Analysis of Variance

The first and second null hypotheseg, dealing ﬁith
Test Form main effect were rejected. The mean test
scoreg for the Visual Form of the”test were higher than
the Auditory Form of thevtést at both the third and fifth
grade level and the differences Weré statistically sig-
nificant. The mean difference was greater for third
graders than for fifth graders.

The data failed to reject the third null hypothesis,
which dealt with the‘interaction effect. It can be in-
terpréted that the mode of presentation had a similar
effect at each grade level. As would be predicted, mean
test scores for fifth grade were significantly higher on

both forms of the tesgt than third grade mean test scores.

Findings from the Correlation Study |
A corfélatioh study wés employéd to teét'hypotheseé
four through seven. Data pertaining to these hypotheses
appear in Table 4. Correlation coefficients were calcu-
lated between the variables of grade level (third and
fifth) and test form (Auditory and Visual), and the Total

Reading standard sccres from the Metropolitan Reading

Achievement Test. Since MAT reading scores were not

available for 42 of the subjects (21 third graders; 21

fifth graders), they were not included in this analysis.
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Table 4

Correlations between the Test Scores and

‘Metropolitan Achievement Test, Total Reading Scores

Test Scores

Reading Scores : - Visual - Auditory

Third Grade - 0.7h11 '0'5406%
Fifth Grade 0.720 3 0.1537
¥p < .001

The fourth null hypothesis teéted states that there
is no gignificant correlation between performance on the
Visual Form of the test and Total Reading score at the
third grade level. This hypothesié was rejected.A There
was a significant positivé correlation between perform-
ance on the Visual Form of the test and reading achieve-

ment as measured by the Metropolitan Aghievemeni Test,

Total i.eading score at the third grade level, r =‘O.7411,
p < .001.

The fifth null hypothesis tested states that there
.is no significant correlation between performance on the
Auvditory Form of the test and Total Reading score at the

third grade level. This hypothesis was rejected. There
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was a significant positive correlation between perform-
ance on the Auditory Form of the test and reading achieve-

ment as measured by the Metropolitan Achievement Test,

Total Readiné score at the third grade level, r = 0.5406
p < .001, |

The gixth null hypothesis tested states that there
is no significant correlation between performance on the
Visual Form of the test and Total Reading score at the
fifth grade level. This hypothesis wasg rejected; There
was a significant positive correlation between perform-
ancé on the Visual Form of the test and reading achieve-

ment as measured by the Metropolitan Achievement Test,

Total Reading score at the fifth grade level, r = 0.7243,
p < .001.

‘The seventh null hypothesis tested states that there
is no gignificant correlation between performance on the
Auditory Form of the test and Total Reading score at the
Tifth grade level. The data failed to reject this hypoth-
esis. There was no significant correlation between per-
formance on the Auditory Form of the test aﬁd reading

achlevement as measured by the Metropolitan Achievement

Test, Total Reading score at the fifth grade level,
r = 0.1537.
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~Interpretations of the Data from the Correlation Study

The fourth null hypothesgsis was rejected. Therefore,
it can be interpreted that there was a relationship be-
tween performance on the Vigual Form of the test and
reading achievement at the third grade level. In this
study, a2bility to determine meanings of the derived words,
when the words were presented graphically, had a relative-
ly etrong pogitive relationship to reading achilevement
at the third grade level.

The fifth null hypothesis was rejected. Therefore,
it can be interpreted that there was a relationship be-
tween performance on the Auditory Form of the test and
reading achievement at the third grade level. In this
study, ability to determine meanings of the derived words,
when ‘the words were presented orally, had a positive re-
Jationghip to reading achievement at the third grade
level.

The data indicate that performance on both forms of
the te:t (Visual and Auditory) is related to reading
achlevement at the third grade 1evei. However, the cor-
relation between the Visual Form and reading achlevement
was higher than between the Auditory Form and reading
achievement. A trend may be suggested wherein better

readers were more able to determine meanings of the



derived words when they could see the words than when
they heard the words.

The sixth null hypothesis wag rejected. Therefore;
‘it can be interpreted thal there was a relationshlp be-
tween performance on the Visual Form of the test and
reading achievement ét the Tifth grade level. In this
study, ability to determine meanings of the derived
words, whern the words were presented graphically, had a
relatively strong positive relationship to reading achileve-
ment at the fifth grade level.

The data failed to reject the seventh null hypoth-
esis. Therefore, it can be interpreted that there was
no relationship between performance on the Auditory Form
of the test and reading achievement at the Tifth grade
level,

At the fifth grade level, performance on the Visual
Form of the'test was related to reading achievement, while
there was no relationship between performance on the Audi-
tory Form of the test and reading achlevement. It may be
hypothesgized that there was a developmental difference
between third and fifth grade subjects. While ability
to access meaning of the derived words, both visually
and auditorily, was related to reading achievement at the

third grade level (albeit, the relationship was stronger




for visual processing), at the fifth grade level the
relationship existed only for visual processing and not

for auditory processing.

Sunmary

The primary purpose of this study was to cbmparé
the ability of children to determine meanings of de-
rived words using graphic information with the ability
of children using auditory information. This comparison
was examined developmentally by using subjects at the
third grade level and at the fifthAgrade level. The
results were correlated with a standardized measure of
feading achievement.

The first and second hypotheses were rejected. The
analysis of variance revealed that there was a signifi-
cant difference between the means of the Visual Form and
the Auditory Form of the test. The mean of the Visual
Form of the test was higher at both third and fifth graae
levels. However, the mean difference was greater at the
third grade level than at the fifth grade level. The
dafa failed to reject the third hypothesis. There was
1o interaction effect.

The correlétion study investigated the relationship
between reading achievement and performance on the Visual

and Auditory forms of the test. The fourth, fifth, and




gixth hypotheses were rejected. Thé data failed to re-
ject the seventh hypothesis. There were gignificant re-
lationghips between reading achlevement and performance
on the Visual Form of the test at the third and fifth
grade levels. There was a significant relationship be-
tween reading achlevement and performance on the Audi-
tory Form of the tesf at the third gradé level, but not

at the fifth grade level.




Chapter V

Conclusiong and Implications

The primary purpose of this gtudy was to investil-
gate the effects of graphic and auditory information on
children's ability to access meanings of derived words
which are variant at the surface phonetic level, while
retaining a lexical correspondence to the base words in
their orthography. A secondary purpose was to explore
the pessible relationships between ability to determine
meaning in each modality and perfofmance on a standardized

reading achievement test.

Conclugions

The conclusions reached in this chapter are appli-
cable sgpecifically to the sample of third and fifth grade
subjects and to the test instrﬁmehts and testing proce-
dures used in this study. Any generalizations need to
be viewed in light of these factors.

Differential Effects of Auditory and Visual Information

Datas from this study favor the view that children
can utilize graphic information to determine meanings of
words. Both third and fifth grade subjects were better

able to determine meanings when the derived words were
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received Viéﬁally than when the same words were recelved
auditorily.

Based on the analysis of Variénce, the following.
conciusions were arawn concerning the diffefential effecté
of graphemic (visual) and phonetic (auditory) information
in accessing meanings of derived words which are variant
at the surface phonetic level while retaining their lex-
ical identity in the orthography?

1. Third and fifth grade children were better able
to determine meanings of selected derived words when they
could see the word. Those children who heard the words
only, all else held constant, were less able to deter-
mine cbrrect meanings.

2. The superior performance, when the words were
presented visually (compared to auditory presentation),
was greater for‘third graders than Tor fifthbgraders.

The mean difference between the two third grade groups
wag greater than the mean difference between the two
fifth grade groups.

3. PFifth graders, as would be predicted, were better
at determining meanings of derived words in both modali-
ties. There was no interaction between mode of presenta-
tion and grade level.

The assumption that many gf the derived words chosen

for this study were not in the receptive vocabulary of
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third grade subjects was strengthened during administra-
tion of the Auditory Form of the test. Signs of frustra-
tion were observed by the examiner. Typlcal comments of
third graders were: "What?"; "Thaf was too hard!'; "I
didn't know any of those words!"; "Are these English
words?" Since receplive competence precedes expressive
competence, it could be inferred that meny of these de-
rived words were not in the oral expressive vocabulary

of many of the third grade subjects.

However, when these same words were met in theif
graphic form, third grade subjects were better able to
determine the correct meanings. The behaviors inter-
preted as signs of frustration among the children in the
Auditory group were not noted among the children in the
Visual group.

A further behavior observed to be prevalent in the
third grade Auditory group was. frequent vocalization and
obvious subvocalization of the derived words by many of
the children subseguent to pronunciation by the examine-,
and in spite of requests to réfrain from talking. This
was an unexpected occurrence and one that differentiated
the two groups at the third grade level. The examiner
speculated that by articulating these unfamiliar words,
the children were utilizing tactile-kinesthetic cues in

the gearch for meaning.




During administration. of the Visual Form of the
test, there was opportunity for thé children in this
group to Voéalize or subvocalize the words and thus
utilize phonetic cueé in addition to graphic cues ih an
attempt to determine meanings of the derived words. Any
vocalizations by the children in this group were not
apparent. Furthermore, it has previously been suggested
that the phonological ruies governingbthe derived words
selecfed for this study are higher order rules which are
acquired late and thrcugh exposure to orthographic rules
(Moskowitz, 1973; Templeton, 1979b). It could be hypoth-
esized that attempts at pronunciation by the subjects
while reading the words (especially at the third grade
‘level) would lead to incorrect pronunciation, and be of
limited value in determining meaning.

Although this study did not control for "decoding
to sound," it was demonstrated that subjects provided
with the orthographic form of the word were better able
to determine correct meanings of the derived words than
those subjects who were provided only with fhe phonclog-
ical representation of the same words. It can be in-
ferred that the children in this study were able to
utilize information in the orthographic representation

of derived words to determine meanings. It can be further




inferred that these children were able to use the lexical
information conveyed in the orthography of these words
and that their correct responses were in fact predic-
tions basged on their knowledge of the more familiar base
forms of the derived words.

The mean difference between the two forms of the

test was greater for third graders thar. for fifth graders.

Two factors could be operating here. Several years of
reading instruction which emphasizes word»perfeét reading
may inhibit the older child's prediction of meaning
through the lexical identity of words. Alternately, the
lesser difference at the fifth grade could simply be an
indication of an amalgamation of the graphic and phonetic
represenfation of these particular words throuvgh greater

exposure to them in written and gpoken langauge.

- Accegsing Meaning and Reading Achievement

This étudy also investigated the relationship of
ability to determine meanings of derived words and read-
ing achievement. Based on the correlation étudy, the
following conclusions were drawn:

1. There was a significant relationship between
third graders' ability to determine meanings of visually
presented derived words and reading achievement.

2. There was also a significant, but lesser, re-

lationship between third gradérs' ability to determine




meanings of auditorily présented defived worde and read-
ing achievement.

3. There wasba significant relationship between
fifth graders' ability to determine meanings of visually
presented derived words and reading achievement.

L, There was no relationship between fifth graders'®
ability to determine meanings of auditorily presented
derived words and reading achievement.

The ability of the third grade subjecté to deter-
mine meanings of derived words in each modality was re-
lated to reading achievement. However, the relationship
wag stronger for the Vieval group. 'The ability of £ifth
grade subjects to determine meanings of derived words
was related to reading achievement only in the visual
modality. There was no relationship for the fifth grade
Auditory group. It can be inferred that good readers at
kboth the third and fifth grade levels are better able to
utilize lexical information conveyed in the orthography
in determining meaniﬁgs of derived words. It could be
postulated that the better readers are legs concerned
‘about pronunciation and are more willing to gamble to
get meaning from printed language.

The fact thét for third graders both the use of

auditory and visual information wag related to reading
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achievement may be indicative of the common factor of
intelligenée operating at this level; however, it should
be noted that the relationship was stronger for the
Visual group. At the fifth grade level, one would ex-
pect that these subjects have had more exposure to the
spoken form of the words selected for this study. At
this level, use of graphic information retains a strong
relationship‘with reading achievement, but this relation-
ship 1s not maintained for the Auditory group. For the
older children, there seems to be a divergence of the
two modes of representing language in their relationship

to reading achievement.

Implications for Research

This study was limited to third and fifth graders
in a suburban school district. A more complete examina-
tion of this issue should include other grade levels and
other populations. A longitudinal study which would
follow the same groups would be able to monitor develop-
mehtal stages and relationships‘to reading achievement.

Furthermore, subjects for each group were not ran-
domly selectéd, but rather, at the request of school ad-
ministration, were designated by school building. Al-
though a one-way analysis of variance determined that

there was no significant difference between groups in
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reading achievement, there may have been other differ-
ences'operatiﬁg« The philosophieg prevelant in the re-
spective buildings, as well as attitudes and behaviors
of administrators and teachers, may have had unknown
influences on the samples used in this study. To val-
idate the findings of this study 1t would be necessary
to employ the same procedures and instruments with sub-
jects which are randomly'seleoted in one building and/or
with subjects which are matched on other variables in
addition to reading achievement.

Standardized reading tests have been criticized in
recent years. This study used the Total Reading subtest

of the Metropolitan Achievement Test as a measure of

reading achievement. An alternate measure of reading
ability, such as an individually administered reading
test or an informal reading inventory, may be a mofe
valid indication of reading achievement. Future studies
could élso include a correlation study using reading
subskills, or subtests of a standardized reading measure,
to examine'if some skills are more significant than
others when related to ability to determine meanings of
thevtype of derived words discussed in this study.

The present gtudy raised some guestions which could

be explored in future studies. This researcher felt
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Tairly confident that most of the words selected for
this study were not typical of third grade oral expres-
sive vocabulary. Thus, the data for the third grade
level are indicative of what these thilird graders could
do when they meet, in print, an unfamiliar word which
is orthographically related to a more famillar base
word.

However, this confidence does not hold for thé fifth
grade group. Although most of the words chosen for this
study were not in Harris and Jacobscn's (1972) core vo-
cabulary for the fifth grade level, it was felt by this
examiner that fifth graders had been exposged to many of
these words, both in their spoken and written form. The
findings for the fifth grade level are thus not as clear-
ly indicative of what this age group may do when they
meet, in print, unfamiliar words which bear an ortho-
graphic relationship to familiar base words. A future
study could concentrate on the fifth grade level, selec-
ting derived words which would be legs familiar to this
age group. Results from such a study would more clearly

answer questions about effects of graphic information in

determining meanings of derived words at this grade level.

A related qguestion concerns the presence of a rela-

tionship between reading achievement and determining
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meaning through the auditory modality at the third grade
level and the absence of such a relationship at the fifth
grade level. Is this truly a develcpmental difference,
or an artifact of the particular words chosen for ﬁhis
study and used for both grade levels?

The behavior noted among children in the third grade
Avditory group raises an additional guestion. What fac-
tors contributed to the seeming need for many of these
children to pronounce the words themgelves? Was this
simply a memory device, even though the examiner repeated
the words several times and upon reguest? Or 1is there
something more basic operating at this age level in re-
gard tc children's interaction with language? Perhaps
the "decoding to sound," so freguently discussed in the
literature on reading, is not limited to interaction with
written language, but rather a means by which children
tap into their own 1inguiétio system, utilizing tactile-
kinesthetic information, in their search for meaning in
both written and spoken forms of the language, especially
if there is a burden placed on memory or comprehension.
Would a similar phenomenon be noted among older children
if morevdifficult words were chosen for them, or is this
unique to younger childréﬁ? A study that focused on this
qUestion should provide information relevant to reading

and language development.
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Finally, this study involved words in isolation.
The vesults cannot be assumed to be applicable to read-
ing connected text. It is hypothesized that context
would ﬁrovide additional linguistic cues which would
aid in detlermining meanings of the words in question,

in both the visual and the auditory modality.

Implicationg for Classroom Practice

In reviewing the literature and analyzing the re-
sults of this study, several implications for classroom
practice emerged. The overwhelming implication is the
need for teachers to be aware of, and able to reinforce,
the pgycholinguistic nature of the reading process. The
relationship between the written language and the youﬁg
réader's linguistic system needs congideration, both for
reading and writing. In this light, there should be
greater acceptance of the child's ability to form hypoth-
eses and test them using a Variety of inputs.

Beers and Henderson (1977) found that first graders
progressed from using articulatory information to employ-
ing lexical and syntactic information in thelr spelling.
Whether cne views the lexicon as an associative network
with connections_between the lexical entries of seman-
tically related words, (Coltheart, et al., 1977) or ac-

cepts Chomsky's view that the derived lexical item and
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its bage form have the same lexical representation
(Chomsky & Halle, 1968); there 1s evidence to indicate
that children can use the lexical information conveyéd
in the orthography fo get to meaning.

'Furthermore, recent research {(Templeton, 1979b),
including this study, supports the ﬁheory of & greater
familiarity with the orthographic representation than
the phonological representation of derived words. It
ig not necegsary to be able to say words accuratély to
arrive at appropriate meanings. In fact, skilled read-
ing may be inhibitedvby attempts to decode to sound.
Undue emphasis on phonics and word-perfect oral reading
could serve to inhibit efficilent and effective interac-
tion with printed language.

Classroom practices can Tocus on creating an in-
creasing awareﬁess of the»regularity of English orthog-
raphy, with potential for increasing reading and writing
skills, as well as language development. Too frequently
children’become convinced that there is no "sense" in
Engiish spelling. Many words can in fact be spelled
systematically on the basis of their morphemic proper-
tles rather than pronunciation. Furthermore, a morpheme
ig generally spelled according to phoneme-grapheme corre-

spondence in one of its occurrences (Russell, 1972). For
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example, the second vowel of declaration, insplration,
and adoration are pronounged alike,‘but by utilizing

the lexically relatéd worda--declare, inspire, adore--
spelling ambiguities can be resolved. Likewise, the
logic of silent letters‘becomes apparent when such words
as sign, hymn, muscle, and bomb are related to signal,
hymnal, muscular, and bombard (C. Chomsky, 1970; Goodman,
1976) .

Etymological information about the origin and hig-
tory of a word can help the child undefstand more fully
the ratioﬁale behind the spelling. This also can pro-
vide an exciting tool for developing a sensitivity to
language as a living entity with a dynamic history.

Kohl (1967) offers an excellent description of such a
process that began with a discussion of the word "psyches,"
led into discussions of etymologies, Greek myth, word
meanings and relationships, and conseguently opened a

whole new world for the children in his class.

It is argued that systematic learning of English
spelling, because it preserves the identity of morphemes,
may prove a valuable ald in the development of general
"linguistic competence (C. Chomsky, 1970). A child's
knowledge.about the make-up of words can help in spelling,

and exposing a child to the morphological nature of




spelliﬁg may help the child to know more about words.
The present study suggestes that third grade is nét too
early to begin bringing children to an awareness of lex-
ical identities of words.
Some useful techniques for introducihg children
to lexical identities of words have heen presented by
C. Chomsky (1970). 1In discussing morphological relation-
ships among words, children aré led to a discovery of
regularity in spelling existing beyond the phoneme-
grapheme level. She further hypothesizes that making
relationships among morphologically related words ex-
plicit to the child will improve reading. "In general,
connections should bte brought cut among words that he
already knows but may not yet have classified together,
and new words should be introduced for the purpose of
establishing new connections" (C. Chomsky, 1970, p. 302).
The results of the present study offer support for this
view ag they indicate that better readers seem to have
at least an implicit awareness of morphological relatior-
ships among words in their orthographic representations.
It may be beneficial, especially for less able readers,
to bring these relationships to a level of awareﬁess.
Gillet and Temple (1978) offer a technique through

which children can develop "word recognition strategies
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baged on multi-level word knowledge, fostered by active
exploration of words through category-building" (p. 139).
- They propose that this method encdurages rapid growth

" in gight vocabulary, versatile word analysis strategies,
and better comprehension, as well as affecting spelling,
vocabulary growth and writing power.

- It seems advantageous for teachers to become gensi-
tive to regularities of the English language which may
not have occurred tc them before. This can take place
through informed search, as well as spontaneous explora-
tion of language with children when opportunities pre-

sent themselves in the classroom.
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Test Instrument




Visual Form



NAME

CODE:

‘SCORE

FORM

MAT

GRADE




{51

- exploreation

a. trying to sleep
b. trying to discover
c. building a fire

d. having a party

courageous

a. happy
b. Dbrave

¢c. sad
d. mean
gtudious

a. working hard to learn
b.. being lazy
c. looking for something

d. having a lot of money

pianiét

a. an inventor

b. a person who makes
music on a# keyboard

c. & person who paints

d. a psrson who fixes cars

medicinal

a. used in food
b. Dbeing important
c. having a party.

d. having power to cure

preparation

a. making ready

b. taking a trip
¢, having a picnic

d

. getting bigger

81

caverr

a. a large hollow place

b. a cagtle

c. a small hill

d. a wide road
.'»cleanse

a., wash

" b. water

10l

1 11,

121 )

c. fix

d. invent

declaration

a. a wise man

b. a sea

c. 4a statementd
d. a prize
familial

a. Dbelonging to parents
and their children

b. making jokes

c. planting food

d. looking for something

majestic

a. Xkingly

b. sunny

c. poor
d. cloudy
finality
a. weak
b. end

c. Dbegin

d. easy




13.

1.

15.

16.

17.

18.

width

a. distance from side
to side

b. at the bottom

¢c. distance around

d. on the top

racial

a. playing games

b. 1like a ioad

c. having to do with a
group of people

d. made from rubber

managerial

a. teaching

b. Dbeing in charge
c. telling a lie

d. building a house

arithmetical

a. to do with drawing
b. +to do with letters
c. to do with numbers

d. -to do with music

righteous

a. being afraid

b. Dbeing bad
c. being sleepy
d. being good

recognition

a. making a promise

. b. pretending

c. listening

d. knowing someone

19.

20.

21.

22 .

24,

82

musician

a.. a very old man

b. someone who sings or
plays an instrument

c. a very strong man

d. someone who dances

medicate

a. come between

b. feed a lot

c. give something to

make well
d. Tall asleep
knowledge
a. walting

b. understanding

c. singing
d. acting
cleanliness

a. useful

b. kindness

c. neatnesgs
d. darknesgs
heroism

a. great beauty
b. very fTunny
c. great bravery

d. very sick

totality

a. the new math

b. the same

¢c. often

d. the whole thing




26.

27 .

28.

29.

decorative 30.
a. making pretty
b. making sad

c. having a party

d. giving a speech

mischievous 31.
a. gleepy

b. nauvghty

c. saving

d. kind

metallic 32.
a. made with iron

b. made with rubber

c. made with wood

d. made with glass

factual 33.
a. sad
b. Tunny
c. Dbig
d. true

AN
telephonic 34,

a. able to climb

b. able to talk to someone
across distance

c. able to think

d. on TV

83

pleasure

a. surprise
b. sleepiness
c. lucky

d. happiness
columnar

a. a party

b. money

c. a log cabin

d. shaped like a pole

vegetarian

a. a farmer

b. grows flowers
c. a kind of meat

d. eats only plants
linear
a. like a ball

b. colored red

c. 1like a long narrow mark
d. tired
facial

a. Tfor the foot

b. a silly book

c. the front of the head
d. a halry person




Auditory Form



NANE

CODE
SCORE
¥ORM

MAT

- GRADE

85




=

trying to sleep
trying to discover
building a fire

having a party

happy
brave

sad

mean

working hard to learn
being lazy
looking for something

having a lot of money

an inventor

a person who makes

music on a keyboard
a person who paints

a person who fixes cars

used in food
being important
having a party

having power to cure

making ready
taking a trip
having a picnic

getting bigger

10.

11'

12'

a.
b.
C.
da.

large hollow place
castle
small hill

wilde road

wash
water
fix

invent

wilse man
sea
statement

prize

belonging to parents
and their children
making jokes

planting food

looking for something

kingly
sunny
poor

cloudy

weak
end
begin
easy



13.

b L]

C .

14,

15.

distance from side
to side

alt the bottom
distance around

on the top

playing games

like a road

having to do with a
group of people

made from rubber

teaching
being in charge

telling a lie

d. Dbuilding a house

17.

to do with drawing
to do with letters
to do with numbers

to do with music

being afraid
being bad
being sleepy
being good

making a promige
pretending
listening

knowing someone

19.

20.

22,

23,

2N

87

a very old man
someone who sings or
plays an ingtrument
a very strong man

somecne who dances

come between

feed a lot

give something to
make well

fall asleep

waiting
understanding
singing

acting

useful
kindness
neatness

darkness

great beauty
very funny
great bravery

very sick

the new math
the same

Tten

the whole thing




25.

26,

27.

28.

29.

making pretty
making sad
having a party

giving a speech

sleepy
naughty
saving
kind

made with iron
made with rubber
made with wood
made with glass

sad
funny
big

true -

able to climb

able to talk to someone
acrogs distance

able to think

on TV

30.

31.

32.

34.

88

surprise
sleepiness
lucky

happiness

a party
money
a log cabin

shaped like a pole

a farmer

grows flowers

a kind of meat
eats only plants

like a ball

colored red

like a long narrow mark
tired ’ ’

Tor the foot

a silly book

the front of the head
a hairy person




