THE UNIVERSITY OF ALBERTA

THE INTER-RELATIONSHIP BETWEEN PERMISSIBLE SEQUENCES OF

ENGLISH ORTHOGRAPHY, WORD IDENTIFICATION, AND SPELLING

by

A3

JANET MacINTOSH

i’

[ A THESIS
SUBMITTED TO THE E&CULTY OF GRADUATE STUDIES AND RESEARCH
IN PARTIAL FULFILMEN%FOF THE REQUIRE&ENTS FOR THE DEGREE

OF MASTER OF EDUCATION

DEPARTMENT OF ELEMENTARY EDUCATION

EDMONTON, ALBERTA

FALL, 1973



ABSTRACT

This study examined children's knowledge of ;>§1ish
)

orthographf, word 1dentificétion, and spelling ‘to dv{frn}ne the
re%ationship(exigting between these three areas. The p?tteigrof
developt't in diffe’rentiating pseudo—yordgl« varving
approx%ﬁation to English was also examined.

The experimental group used ir this =:udy con;isted of
90 students fromvgfad%s one, two, and threc from a school »
selected by the Ed%fnton Public School Board. The subjects
were administered‘gests medﬁuring achievement in\word
'identification, spelling, identification of permi§siblé sequences,

and construction of permissible sequénces. The teachers of the
sample completed a questlonnaire and were interviewed‘individually
to determine the language arts approach used and the emphasis

. placed on reading.

[

Statistical analyses, b;‘meané of Pearson Product quent
éorrelation and one-way analysis of variance, were applied tQALbb'
data. T-tests were carried out to determine the dtfference
between the means of independent samples. Scores were grouped
for boys and gi;ls as no significant difference was found between
the sexes!in any~of the four tests. - .

Th;>analyses revealed that the relationship between the

four tests was signifiéant at the .01 level. A statistically

significant increase in scores was found to occur on all measures
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rests.

—_—

between grades one and two, and between grades one and three.
Only spelling scores showed a significant increase between grades
two and three.

3A bt’leakdom these scores indicated the number o';'
high—frequenc} and léw—frequeﬁcy responses chosen in each grade.
A preference forvidentifying and constructing high-frequency

sequences occurred at all grade levels. Save one disagreement,

the! results indicated a significant ﬁncrease from grade one to
'grade tﬁn, and a non-significant dincrease from grade two to
grade three in the numBer of high- aqd low—freqqenc& responses
chosen. . »
» ®
The subjects of all grades identified fewer high-frequency

responses and more low-frequency responses with ascending grade.
In constructing sequences, the number of low—frq%uency responses
increased fromﬂgradqs one to fwo bﬁt did not increase from grades
two to three. Conversely the number of high-frequency responses
constructed decreased from gradeshoqg to two but did not decrease
from grades two to three.

*Top achievers and bottom achievers were selected for each

. : ‘ .
grade and for the total group on the basis pf stores on the four
tests. Top achievers and bottom achievers showed no significant’
difference in their selection of Righ- or low—frequency responses.

This indicated thdt schqlastié achievement was not the basis on

which;épildren's preference for high- or low-frequency sequences

)



The theory that students, are.able to differentiate

permissible from non-permissible sequences of letters was

-

supported by the research of this study.
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CHAPTER I

 THE PROBLEM

. v

I. " BACKGROUND TO THE PROBLEM

Reading and writihg are acts of transmitting meaning.
Creating access to meaning through writing, and gaining access to
meaning through reading depend mainly on prior mastery of the
language structure. "It ig the school's taskato help the pupil to °
‘develop proficiency in encoding and decoding fhese graphic signals \
of our language (Hanna & Hodges, 1963, p. 3)." The task is compli-r\

cated, however, by researchers' and educators' incomplete under- ;/ i
standing of thesé processes.. ''Learning to read‘well and to spell
_efficientl& are complementary activities——succesg or d}fficulty in
both go hand in hand--but the relationghip is fér from absolute (Fay,
p. 6, }969}." This indicates a need for further research iﬁto the re-
lationship of sound and symbol in the English language, and into the
‘internal structure of English orthography, as well as into how bogh
these factors are perceived and learned by chil&ren.

Some researchers, in endeavoring to understgnd how'words are
pérceived, have fodnd that certain factors are not applicable. Mafch—
:banks and Lewdn (1965) demonstrated that shape was the cue least used
by children lea;ning to read. Cattell (1947) demonstrate& that skilled

readers do not engage in letter-by-letter processing. It was found

that neither pronounéeability (Gibson, 1970) nor meaningfulness

-
1



(Postman & Rosenzweig, 1963) 1s a significant variable in word identi-
fication. | |

How then are words perceive@? Samuels (1970), in examining
modes of word recognition, stated: 'it is now known that naive
readers tend to select g detail rather thgg,the ?iii;? word'" and
"while it {s known that thé adult can perceive several letters Fo—/
gether as a unit in word recdgnition, no one knows at the prese |

time when beginning readers pegceive these higher order units {p.-33)."

Linguists such as Venezky (1967) have strongly recommended that\it is

~

NN

necessary to consider letter patterns béyond the simple sound-letter™.
co:respondence level if a more consistent relationship between oral
and written language forms 1s to be realized. A séries of experiments
by Gibson and her assoclates (1962, 1963) indicated thél children, in
learning to read, extract English spe}ling patterns having an in-
variant relationship with a phonemic pattern (grapheme—phonemevcorres-
pondence;). It appearé that these correspondencé; function as units
of visual perception in the identification of words. Anisfeld (1964)
criticized Gibson'ghinterpretation»of pronounceability as being the\\
variable determining ease of recognition of grapheme-phoneme cor-

"
respoqdencés. He suggested that summed digram and trigram frequencies
may be a more important factor. The role that these frequencies play
in the identification of words has not been clarified. Gibson (1970)
‘revised her interpretation of earlier research, however, and suggested

that knowledge of orthographic structure may be of greater importance

than pronounceability in word identification. Rosinski and Wheeler

A



(1972) supported this interpretation and concluded that children learn
to extract the orthegraphic structure of English words between the be-
ginning qf the first and third grade.

Research‘seems to poiﬁt to an awareness of the sequential’
probabilities of orthography as being a crucial factor in word identi-
fication. Printed English 1s not a random sequence of letters. Car-
son (l96l)lstated that redundancy exiéts in the Sequence of symbols
whiéh compose the language. Smith (1969) suggested that words are
identified from infofﬁatioﬁ that reduces the uncertainty of the letter
sequence withoutAdetermining the letters completely. The letters pre-
ceding and following a specific lettef aid inudetermining what that
letter is. He coﬁcluded that awareness of the séquential possibilities
in English orthography permits the identification of letters in words
more easily than letters in isolation. Hence ability to make use of
séquentially dependent letters, forming clusters, should facilitate
word identification.

Another aspect of written communication, spelling, was
examined in the light of sequential probabilities of letters by Wal-
lach (1963). He predicted that it was sensitivity to the téansitional
pfobabilities governing the ;rrangement of letters that undérlies
good spelling. Once again this indicates that letters are perceived
in terms of their environments, i.e., ;ot individually but as a
cluster. Furthermore, itlindicates a possible relationship between

" familiarity with these letter clusters, or permissible sequences, and'

spelling ability.



Heck (1972) tested achieving and non-achieving readers' aware-
ness of permissible sequences of letters using word-like structures
uéf three types, having different degrees of approximation to English.
His low iyrrelation between awareness of permissible sequenceé and

~.

. reading achievement may have been due to the broad nature of reading
\

comprehension, and to his method of scoring. .
Previous investigation indicated the possibility of a relation-

shiplbetween identifying and constructing words, and between identi-
fying and constructing permissible sequences.’ Newfgn (1960) found a
significant positive correlation between achievement in spelling and
word identification (i.e., between the encoding and decoding ®kills

of .children). Heck's (1572) study assumed, but did not statistically
correlate, a relationship between identifying and constructing ﬁermis—

sible éequences. Abilities to decode and encode permissible sequences,

then, may be related to abilities to decode and encode morphemes.
1I. PURPOSE

The purpose of-this study was to examine children's knowledge
of plrmissible sequences, English orthogfaphy, word identification,
and spelling to determine the relationship existing between these
three abilities. Ability to identify and to construct permissible
sequences of varying frequencies was also examined to determine when,

in children's development, this awareness appears to take place. . N



I1II. DEFINITION OF TERMS

Orthograghz

Orthography 1s the art of writing words with the proper
letters, according to standard usage (The Random House Dictionary of-

the English Language).

Word Identification

Word identification in this study refers to the act of reading

words with the correct pronunciation and stress.

-«

Grapheme .E \

The grapheme 18 the unit of writing which represen%s some

portion of the sounds of language.
: A

Phoneme

~

The phoneme is the smallest meaningful unit of sound in

4

1anguage~(Hanna,'H9dgea, & Hanna, 1971).

3

Grapheme-phoneme Correspondences

Grapheme-phoneme correspondences refer to the inter-relationship

of the oral and written system of a fhnéﬁagp~such that a letter og
gfapheme group in a particular g£&phic environment results in the
utterance of a specific sequence of phonemes. In this study, only
invariant grapheme-phoneme correspondences are considered. These

réfer to a letter or cluster of letters in a glven graphic position
with;n the written word, which bears ;n invariant ;elafi;nship with

a phonemic pattern (Gipson et al., 1962).

]



Sequential Probability (of letters)

p Sequential probability is. the degree to which the environment

of each letter in a word determines the likelihood of the occurrence

of each other letter (letter redundancy). .

Permissible Sequence *(PS)

A PS 1s a group of consecutive letters of varying degreés of
internal dependency ordered so as to follow the rules of qrthographic

structure, ‘ , \
A \ _ v \

Non-permissible Sequence (ﬁPS)

An NPS is a group of consecutive letters that could not be

generated according to the rules of orthographic structure.

High-frequency Sequence
A high-frequency sequence is a PS whose summed digram and tri-
gram frequency count (according to the tables of Mayzner and Tresselt,

1965) is high in relation to the other PS found in the same test item.

Low-frequency Sequence

A low-frequeﬁcy sequence is a PS whose summed digram and tri-
gram fréq&éncy count (according tq;the tables of Mayzner and Tresselt,

1965) is low in relation to the other PS found in the same test item.

x

Pseudo-word
" A pseudo-word 1s a word-ﬁyke structure comprised of a PS or
an NPS. All words on the Test of Orthogréphic Structure and on the

Test of Letter Familiarity were considered pseudo-words, although

-



one-third of these were real words occurring less than five times per

million words. ' ‘ ’ .

Top Achievers

Top achievers in this gtudy were those subjects who scored in
the upper third of the class or in the total gro&ﬁ in one of:

(a) word identification achievement,

(b) * spelling achievement,

(c¢) identification of PS, and

(d) construction of PS.

~

Bottom Achievers

Bottom achievers in this study were those subjects who scored
in the lower third of the clags or in the total group in one of:
(a) word identification achievement,

.(b) spelling achievement,

(c) identification of PS, and @
Ry
: - S . I
(d) comstruction of PS. ' Lo
o &

Abbreviations

The following abbreviations were used throughout the study:
PS = Permissible sequence

NPS = Non-permissible sequence

IV. HYPOTHESES

.

PR Y v
The following hypotheses were formulated for testing in this

study:



/////;i‘ There is no significant correlation in each of grades one,

two, and three and in the total group, between sex and
achievement in word identification, spelling, /PS identification,

and PS construction.

3

2. There is no significant correlation on test scores in each

)

of grgdes one, two, and three, and in the total groub between:
(a) word identification and spelling,
(b) word identification and PS identification,

(¢) spelling and PS construction,
5 /“;J
(d) PS identification and PS construction. -

3. There is no significant difference between achievement in

L
P identification, and PS construction. -

g;}es\fne, grade two, and grade three in word 1dentifica£ion; spelling,

4. There is no significant difference between grade -one,

grade two, and grade three in their scores of high—frequencyvarxd“w

<

low-frequency sequences.
. \

.

A
5. Theré is no significant difference b

ween scores of top

——

achievers and scores of bottom achievers o ach grade and of the

total group in their selection of higthrequency or iow-frequency
sequences. ' . -

V. RESEARCH DESIGN

Samgle
4 ‘

f
The sample used in this study was selected from a school

designated by the Edmonton Public School Board, and consisted of 30°

\



students ig.each of grades one, two, and three. These children came
from middle class homes and had a,wide range of school achievement.

i

Procedﬁ?ef
1. All children 1in the sample were tested on four instruments:
(a) the Slosson Oral ﬁ%ading Test
(b) the Graded Word Spelling Test B (Schpnqdl)
(c) the Test of Orthographic Structure‘(Heék, 1972) .
~(d) the Test of Letter Familiarity (Heck)
All tests were hand-scored by the investigatér. |
2. After testing was completed, the.nine classroom tegchérs-of
the students involvgd‘in tﬁe study were interviewed 1nd£vidually

and completed a questionnaire, to determine the reading and language

approach used and the emphasis placed‘on reading.

—

- 3. The hypotheses were tested by?dgtermining the significance of

<

the Pearson Product Moment cofrélatieh'coefficients, and by a one-way

analysis of variance. A probability of .05 was selected to determine

¥

significance. The data were analyzed at the Department of Educational

Research Services, University of Alberta, and interpreted by the re-

searcher.

.~

A1l testing was comducted by .the researcher in a two-week

period in‘April, 1973.

I

VI. 'LIMITATIONS

In 1ﬁterpreting the dataqpf;this'study,,the following limita-

«

tions»should‘be borne in mind:



. 10

1. “Having the children leaveﬁthe room individually as they com~’
pleted the Graded Word Spelling Test, may have added an anxietyge’

factor to those'remaining in the classroom.

l

2. Two of the tests used in the study were originally designed
(Heck, 1972) for individual administration but were used as group
tests in the present study Different results might have been ob-
tained had the tests been individually administered A

3. Test items on Heck's tests were constructed on the basis of

N , |
the reported frequency of digrams and trigrams in a twenty thousand

word list. A number of these words may have contained letter se-
quencgs to whith the children had not been expoeed.' Siuilarly, al-
though[the twenty thousand words are representative of all English

-words, the frequency counts of the letter groups are relative to

-

these words. ‘

VII. SIGNIFICANCE 'Q%

If knowledge of PS is related to abilities to decode and

J

encode morphemes, attention may be drawn to the 1mpdftance of PS
e

in children 8 acquisition of reading and writing skills Questions
b

|
may then arise asgso whether this awareness aids word identification :

5

and spelling, whether it is the result of increasing skill in these
two_preas, or whether the development of these.areas is concomiéant.

Further”informetidn with regard to the time in ch#ldren s development
l

at which they extract orthographic structure may lead to a better

understanding of the development of reading and .spelling skills.

¢

/
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VIII. OVERVIEW OF THE STUDY

In Chapter II the writer will review the available literature
yhich is considered.pertinent to the present study. In dAing so,
i% is hoped to construct a framework in which to consider the present
research. - ' .

The experimental design of the study.yill be outlined in
Chapter III. Information on the pilot study, the sample, and on the
administration of the tests, will be presented.

The results of the study will be analyéed and explained in =~
“Chapter IV. | ;

The final chapter will présent the summary, conclusions, im-

plications; and suggestions for further research.



CHAPTER I

»

REVIEW OF SELECTED LITERATURE

Man's major code is natural language, which in its oral
form is learned at home. Encipherments of natural
language, such as reading and writing, appear to be

the next most important learning tools, basically
because they provide those who master them with a
secondary longterm memory system which 1s collective
as«well as individual (Reimer & Illich, 1971, p. 8).

Instruction of the reading and writing processes is usually

A .
é .
delegated to the school, system. They are often thought of, by /

>

grammarians and spelling reformers, "as mﬁrror images of each other--

reading being the recefitive phase and yfiting being the transmitting

s

phase. In the one instance, the reader is required to decode visual
information, while 1in the other, the writer must encode phonologicai
information into the appropriate visual sygksls. "But there are

radical differences between the skills and kﬁGWIEdge employed in

reading and those employed in writing; just as there are}considerable
/

differences in learning to reéd and in lear W to writé\(Smith, 1973,
' \
p. ll?).” 5

" This study wili investigate research on these two processes.
Althodgh more emphasis will be plagéd on the decoding process of
written commupication, specificall& word identification, one aspect of
the encoding process will also be examined, Fhat of spelling.

English orthographic structure, which is utilized in both

identification and spelling, has been the subject of debate for many
, .

years, Research into 1its regularity, or'ljyk'éf, will be éxamined,/és

'

R ) 12° < ay
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well as research which is cdncerned with the relationship between
sound and symbol in the English language. Children's acquisition of

these linguistic patterns in learning to read will also be examined.
I. TRADITIONAL VIEWS ON WORD IDENTIFTCATION

Aukerman (1971) has noted over 100 different approaches to
teaching reading. The wide variety of methods“used in schools today (ji,
indicates that educators seem to be unsure of what the actual proceés
of decoding written symbols into words entails. This confusion is
evident in research dating back into the nineteenth century and the
controversy over word perception still continues.

Proponents of the "phonics" approach contend that since
written English 1s glphabetic, the rgader simply pairs each letter with
a corresponding phoneme énd decodes the letters one at a time. The
alphaBetic_principle req;ires that each phoneme in a language shall
have its own unique graphic .counterpart (Hanna, Hodges & Hanna, 1971).
However, single letters have no invariant acoustic match in our
language. This 1is evideﬁced %y the fact that the English language
contains over forty‘phonemes and only twenty-six letters. Therefore
a one-to one matching method og identifying wards is.no; always
possigle. The one-to-one matching of letters to sound has also been
refuted by research on the basis of the perception of speech. Liberman,
Cooper, Shakweiler, and Studdert-Kennedy (1967) report that single
letter sounds, are not procesgéd individually by tﬁe audftory system.

Ratheij\it appears that speech sounds are processed in syllabic segments.
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Thus a correspondeuce of a single letter ﬁo a discrete phoneme would
be virtually impossible
: VAl

The letter-by-letter hypothesis of word perception wa&fxg%u(ed
as early as %85 by Cattell His classic study (as quoted by Sm}{ﬁﬁ\\j
1973) showed that from a single E?dﬁ;;:;;;;bic\SiEiig;eha's illed (2
reader can identify: (a) four or five unconnected letters; (83\/)xf
unconnected words; or (c) four or five words in a meaningful sequence.
(a phrase or short sentence). If words can be identified almost as
fast as letters, then letter-by-letter processing seems inefficient.
Pierce and Karlin (1957), Neisser and Beller (1965), and Neisser and
Stoper (1965) also show evidence that word identification by fluent
readers is too fast for letter-by-letter analysis.

Cattell's findings and those of Erdman and Dodge in 1808
(as quoted in Smith, 1973) show that words can be idengified in

conditions under which none of their component letters are individually

discriminable. Many researchers concluded that the unit of perceptibn

P

MRS

was the whole word. This finding was supported by Gestalt psychology.

-8

Reading, some educators concluded, should be faught by the whole-word

~ : !

" or configuration method. \\\\ { ¢
This method also is difficult to support as jt imslg S th?t a
reader can store in his memory approximately SO,OOOWdifferentvshapes,
and'eve; this cannot account for differentiation between cerﬁain words
having the same shape (e.g., hook, book). In 1965, Marchbank; and

Levin demonstratefi that shape was the cue least used by children

learning to read, and that the beginning letter was the most salient clue.
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One of the most important criteria of the effectiveness of a
teaching methpd is the amount of transfer which a method yields.
Bishop (1964) tested the transfer value of training with individual
letters as compared to whole words. Although her subjects were adults
learning Arabic, her finding that letter training is superior to
;ord training in transfer to reading new words, was supported by

24

Jeffrey and Samuels (1967) using kindergarten children and monosyllabic

English words. Both pieces of research showed that kn%wledge of the
relatiénship between letters within the word 1is necessary for transfer.
The answer to this argument of how words are perceived lies
cin diséovering the unit-forming principles in reading éctivity
(Gibson, 1970). The basis for forming units may lie within the structure

of the orthography itself.
IT. THE STRUCTURE OF ENGLISH ORTHOGRAPHY

"Learning to read is to a great extent learning to relate
orthographic forms to already existing phonqibgical forms (Venezky,
1967, p. 104)." To determine how words are perceived, therefore,
researchers turned to examine English orthography. Many linguists

o
held written English to be simply a grossly irregular alphabetic sys;em,
« and advocates of spelling reform argued that it affords only a low
predictive correlation from spelling into sound (graphemes into
phonemes) . L

Venezky (1967a) describes English orthography as co taining

two basic sets of patterns. The first is the internal structure of
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orthography: the classes of letters or graphemes and the-allowable
sequences of these classes (graphotactics). The second, and the more
complex, 1s the set of patterng which relate spelling to sound. Both

types of patterns will be examined here.

Graphotactics

Spelling patterns are structureq in much the same sense thaﬁ
the term was used in Miller's (1958) experiment on redundant letter
strings. For instance, certain clusters of letters can begin a word
(e.g., QU or CR) but may not end it; others may end it but not begin
it (e.g., CK). These are rules stating redundancy of a spécial sort
found in English spelling. Fries (1963) while agreeing that single
letters have never matched single sound features, stressed the fact
‘ that-English has word patterns represented by spelling patterns.
These basic patterns, according to Fries, consist of monosyllabic
words spelled regularly with a very simple pattern such as (C)VC
where C stands for a tonsonant or consonant cluster; V for a vowel or
dipthong; and the brackets refer to being.optional. Thus letters do
not occur. at ran&éﬁ 1n‘English»w0rds, but follow regular patternsf

The second set of patterns, those which relate spelling to sound, will

now be discussed.

Grapheme-Phoneme Correspondence

There appears to be(a regularity not only in the ordering of

[

lettérs, but élso in the way in which groups of letters relate to T

.

sound patterns. Ausubel (1967) contended that because of the alphabetic



17

structuring of English, written words are not just configurations of
visual symbols that arbitrarily represent their auditory counterpart.
Rather, "there is a more or less lawful relationship between the
combination of distinguishable sounds (phonemes) constituting the
spoken word, and the analogous combination of letters (graphemes)
constituting the corresponding written word (p. 545)."

Hanna initiated a research study (Moorey 1951) in which a
3,000-word vocabulary was analyzed in terms of phoneme~-grapheme
correspondences, which were classified as either "regulgt' or
"irregular", and the relative frequency of the correspondences was
noted. Findings showed”that approximately 80% of the phonemes
contained in the words comprising the traditional spelling vocabulery
of the elemeetary school child approximate the alphabetic principle
in their letter representation. The results of this sfudy indicated
that our written code is consistent to the degre that analysis of
phoneme—grapheme corresponde&ces could feasibly provide the basis for
'teaghing spelling (Hanna%vﬁodges & Hanna, 1971).

Criticism of the corpus size in the Hanna-Mbore study prompted
the analysis of the sound letterlggiationships of a core vocabulary
of 17,000 words (Hanna, Hanna, Hodges & Rudorf, 1966). Results of
this project confirmed the earlier research findings and demonstrated
an even greater consistency of phoneme—graﬁheme correspondence. It
was fpued that the majority of consonants had singlg:bpellings which
wére~used BOZ of the time although only a few vowel sounds had single

spellings which occurred with such high frequency. The effect of
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position and stress increased the sound-symbol correspondence. This
study indicated that, contrary to traditional viewpoints; orthography
is far froﬁ erratic. Itgis baséﬁ\on phoneme~grapheme relationships
which, although complex, are largely systematic.

' The éame group of(;esearchers undertook a second investigation
to test the algorithm devised from their previous findings, in which a
computer was programmed to spell the 17,000 words. The nearly 50% j
accuracy tresults 1ndicata_tbat almost half the words in ordinary
usage can be correctly spellgd solely on the basis of a functional
understanding of the relationships between spoken sound and written
symbol (Hanna, Hodges & Hanna, 1971).

The existence of a correspondence between sound and symb017

based on a larger unit than tﬂe individual letter ‘was shown by
Hockett and his co-workers (1960) as quoted by Gibson, O§ser and Pick
(19é3). They classified graphic monosyllables (a?‘according-to the
arrangements of letters in items and (b) in terms of their
pronunciation. The aim bf the classification was to discover the rules
by which pronunciation can be predicted by spelling. They found that
rules for pronunclation Are found to be quité regular when formulated
conditionally on the l¢tters breceding and following as well as the
letter group itself.
B | Venezky's (1967a, 1967b) analysis of grapheme—phoheme
- .
coréespondence in the 20,000 most common Engljish words supports
Hockett's study, also shqwing tﬁat English orthography is a more

-

regular and more‘cqmplex system than was previously believed. These
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correﬁpondencs, ne exPlained, have predictability, if rules are
sought in higher-order units rather than in single letters. For
example, in the word "weight', "Eigh" might be considereg'a vitel
spelling for mapping purposés. Position contingencies of spelling

were also found to be important for prediction and pronounciation -
what precedes and what follows a vowel séelling, or whether a

~ consonant cluster is at the end or the beginning of a word.

Current research indicates that the traditional view
which held that American=English orthography was
essentially irregular can no longer be maintained.

. The research of Bloomfield, Hanna and Moore, Rudorf,
Hodges....and others has satisfactorily demonstrated
that a considerable portion of phoneme-grapheme
relationships are regular” (Cramer, 1968, p.-58).

Clusters of phonemes do map with considerable regularity to
clusters of letters. These linguistic findings were utilized by those
\

primarily interested in the unit of perception used in word
. , ,

identification. )
. j

i}II. THE SEARCH FOR HIGHER ORDER UNITS

<,
! H

"It apﬁeara that clusters of letters do have invariant
relationships with sound patterns and it has been suggested that
'spelling‘patterns' are crigical units for perception (Williams
& Levin, 1967)." A letter is read in its context and .not responded

‘to ;n 1solation. "It 1s a well-known fact that when the eye jumps
from 6ne fixation to another in readiné, it takes in a whole group of

letters during each fixation '(Gibson, 1969, p. 438)." Experiments

: o ,
by Newman (1966) and by Kolers and Katzman (1966) demonstrated that
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when letters forming a famtliar word are exposed successively in the
/;;;e place, it 1s almost imposdible to read the word. These findings
indicate that wards are not processed letter-by-letter, but that they
are perceived as letter groups or clusters. In short, we perceive
graphic symbols in larger units which have ﬁ closer correspondence to
phonemic patterns than the individufl letter, and are‘hence éalled
higher order units. We see these units as "chunks" as Miller (1956)
has called tgem. "The letter chunks are‘not;available at once to the
beginning reader, and we know very little about.how he - attains skill
‘at grasping them (Gibson, 1969,P;. 437)."

The question is, what are the grouping principles or structures
th;;N;ield higher order uniks t&gn the letter in reading. It was
reasoned that if a unit was utilized in the perception of words, the
availability of those words would, improve or facilitate actuai word
perception.

Q‘The following research concerns itself with dgtermining how the
orthographic structure and sound symbol patterns of English facilitates
word perception. Much ubg in these studies is made of nonsense words
(a) to omit the variabiejdf word fémiliarity and (b) to determine
the transfér value' of verbal learning, for, according to’Hall (1964):

The ultjmate test of any method of teaching reading is
whether the learners can deal with nonsense-syllables;
if a child cannot read off 'glump', 'trib', or 'donk',

not caring whether these syllables have a real-life
meaning or not, the method has failed (p. 432).
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IV. THE ROLE OF GRAPHEME-PHONEME CORRESPONDENCES
IN THE PERCEPTION OF WORDS

Studies by Gibsén, Pick, Osser’and Hammond (1962), and Gibson,
Osser, and Pick (1963) serve as the basis for thq invgktigation into
the role that grapheme-phoneme correspondences play in the -perced>tion
of words, and as such will be reviewed in depth. Questions raised and
further studies initiated'by the work of Gibsom and her associates will
also be examined. |

Gibson and‘her co-wo;ker; hypothesized that the cgEtical unit
of language for the reading process 1is constituted by spelling-to-
sé&nd correlations, the higher-order units formed by grapheme-phoneme
correspondences. These units are letter—groups’having an invariant
relationship with a phonemic pattern. They may be of different sizes, .
and the rules for the grapheme-phoneme correspondence are conditional
on what precedes or what follows. These rules of correspondence are

those found in¢the structure of written English as it it related to
spoken English (as described by Venezky, 1967). According to éibson,
"reading consists of decoding graphic material to the phonemic patterns
of spoken language which have already been mastered when reading is
begun (p. 555)." The hypothesis she advanced was that the reading -
task is essentially that of discovering the spelling-to-sound
correlations, and that as an individual learns to read, he discovers
these graphéméfphoneme correspondences. Although it 1% unlikely that

he could formulate them, it was felt that these rules become functional

units,; when applied to reading new words. Thus it was predicted that
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a ?killed reader ghould discriminate better visually, pseudo-words
which are constructed according to the rules of spelling-to-s
correlation (i.e. that structural constraints facilitate perception).

To test this hypothesis, Gibson et al. (1962) constructed two
sets of pseuod-words. One set containe; strings of four to ten
letters, which conformed to English spelling patvé:;i although they
we;e not real words, and were referred to as pronounceable. An
example of a pronounceable string is GLURCK. A second set of letter
strings which did not conformxto rules of English orthography was
formed by reversing the initial and final consonant clusters, but
leaviﬁg the medial vowel cluster in the same position, and resulted in
what were referred to as unpronounceable pseudo-worés such as CKURGL.

Twenty~-five college students wrote down Qordé from both these
lists which were presented tachistoscopically in random order, in five
successive presentations with an exposure time beginning at 50 ms. and
progressing up to 250 ms. The mean percentage of pronounceabie words
correctly percelved was consistently and significantly greater (at the
.01 level) at all exposure times than the mean percentage of the
unpronounceable words.

Replication of the same experiment using sixty college students
with a different judgement (matching from a four-item multiple choice
list) gave the same feaults.

Gibson et nl. (1962) concluded, therefore, that skilled readers -
are more apt to perceive corfécily leﬁter strings which follow the

4
rulés of grapheme-phoneme correspondence than those that do not.

\
Ls

o’
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These results were obtained with adult subjects, and did not
answer when nor how these structural constraints are picked up by the
child learning to read. To this end, Gibson et al, (1963) compared
the knowledge of grapheme—phoﬁeme correspondence in children at tﬁe
end of first and third grades, ;sing twenty-four subjecté (twelve boys
‘and twelve girls). Three-letter words, pronounceable trigrams, and

Uunp;onounceable trigrams were exposed tachistoscopically as in the
- previous experiment. Yhe words, which were taken from the f;rst-grade.
reading lis;, were re-arranged Lo\form a meaningless but pronounceable

trigram as well as a meaningless but uhpronounceéble one (e.g., RAN,

onger pseudo-&ords (four and five letters) taken

. experiment were also included. The first-graders

scurately the familiar three~letter words.. The

trigrams resulted in most errors,'and the pronounceable

intermediate. The longer pseudo-words were ‘seldom
perceived j ‘ ately by first graders and the pronounceabkélones were
equally d@cult for them. By the end of the third grade, many
children rceived all the three-lett;r combination with high and nearly
equal aqcﬁracy. of the longer pseudo-words, however, the pronounceable
ones were cortectly .perceived signif\ 81“)’ more oftép than their
unpronounceable counterparts. | \
The results of this experiment led Gibson and her co-workers to
'c0nc1ude thif a child in th; early stages of reading development, reédsv

in short uhits,Abut is beginning to generalize certain regularities

'of:spélling




which facilitates perception and recall of words containing these
correspondences. ¢ | |
This finding was supported by LeQin and Biemiller (1968), who

studied the formation of these higher order units developmentally.
They asked second-, third-, and fourth-grade children to read th?ee
types of words. In the first th“types, the wbras began with an
initial consonant whose pronunciation was dependeﬁt (contingent) on .
a thg subsequent letter, i.e., Type I, Contingent-Uncommon: words having

the less common pronunciation of thedinitial letter; e.g., celt;

Type II, Contingent-Common: words having the mére frequentwpronunciation,

e.g., colt. In the third type, Noncontiﬁﬁent, thé-first letter had an

invariant correspondence to speech and its ;ronunciatioq did not

° \ .
depend on its environment, e.g., belt. It was found that the children

took'longer to read words with contingent-<uncommon spellings. This

led the researchers to conclude that word identification is affected

to some degree by letter dependencies'(contingencies). It was \

\\\\\hizifrpreted that the ¢hildren had learned é?:y one cofreséondence
patiern fbr those letéqrs requiring the knowledge of the following
lette;, but were haviné difficulty with the pattern with which they
had ﬁot had m;ch.experience; This finding gave further support to
the notion that there is a graduai developmﬁrt of higher order units
for word perception.

Other researchers ‘began to quegbion whether pronou£ceabilit&
was a prime factor in the perCepti9n of invariant gtapheme-ph;;eme

correspondences, or whether perhaps frequgncy,%kgpome other factor might

be of greater importanée.
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V. THE PRONOUNCEABILIIx{FREQUENCY DEBATE

The familiarity of a word is determined hy its frequency of
occurrence and usage in the written language to which a child is exposed.
Thus, the higher the frequency of a word, the more-familiar it should
be to the reader.

It has been shown (Howeg & Solomon, 1951; Postman & Rosenweig,
N N .

!

1957) that nord familiarity is a powerful determﬂna?t of ease of
perceptual recognition‘when a word)is exposed for'a brie€ period 6f
time. Gibson (1962, 1963) had not uséd actual words in her studies;
therefore word familiarity or frequency of occurrence could not have
been a factor in ease of identification of the grapheme phoneme |
correspondences. Was it possible that the familiarity of the parts
within those<words could be a more important determinant than
pronounceability7 ‘

Frequency of the various parts of a word can also be analyzed
Two-letter gronpe (digrams) or thtee—letter groups (trigrams) occur

: i
with verying frequency in written language. (GN, for example, occurs
less frequentlyAthan TE.)

Anisfeld (1964) criticized the interprgtation of the 'Gibson
et al; study (1962) that ease of recognition of words 1s based on
prono?nceability. His alternative interpretation was that . the
_{pronounceable words were also those with the higher gummed, digram and
trigram frequencies. Thus, he reasoned, skilled readers: may have

' identified the pronounceable words more easily on the basis of higher

digram or trigram frequencies rather than on the basis of pronounceability.

I
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<
He found (except for three items) that the word with.a higher digram

frequency had a higher reéognition score than the correspondent word
with a lower digram frequency (significant beyond the .01 level).

Gibson (1964) replied to Anisfeld's commenfs indicatiné that
because the test items varied in lengtg, the leonger words would have
greater summed frequency. Mere sums would give a bias'tow;rd a
negative correlation. Using the mean summgdidigram and trigram
frequency fgr each 1tem and correlating 1£ with the number of correct’r
perceptions yilelded ho significance.

Postman and Conger (1954) had found no relation between
trigramAfrequeﬁcy and speed of reégghi;ion. They,vhowever, used
three-letter itéms whereas Gibson used longer items. Postman and
Rosenzweig (1957) had also conducted research that dealt with
conditions that determiﬁe the perceptual recognition of verbal
sfimuli and found no relationship between recognition thresholds apd

trigram frequency.

W
N

Mayzner and Tresselt (1962) studied college students;4 ability
_to rank letter pairs and ;ikgle letters to match digram and single- |
iéttér-frequency counts that were based on word length and letter=
‘position. The results -indicated that the subjects were able to
successfully rank the frequency with which digrams apa single—1e$ter;
occuf in the language. “ § »

This led Biederman (1966) to study the recognition of
tachistoscopically prgsentéd five-letter words as a funcg!bn of digram

frequency. With the sixteen college students, Biederman found that

\
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for words of high frequency, there was no difference in the ease
of recognition between high digram frequency words and low digra@
frequency words. However, for words of low frequency, high digram
frequency words were recognized in fewer trials than low digram
frequency words.

= This research seems to indicdate that given words of low
frquency, or perhaps even pseudo-words with a no-word frequency
value, the words comprised of high digram or trigram frequency would
be fecognfzed more often than a lower digram or trigram frequeﬁcy |
based word.

The question of relative importance of frequency and
pronunciatién was not completely clarified. To do this, two fur;her
studies were conducted by Gibson and her associates. Gibson,
Bishop, Schiff, and:Smith (l§64) compared three types of trigrams to
determine the effects of_meaningfulness and pronounceabilit& as
grouping principlesAin the perception gpd retention of word;. The
pronounceable trigrams were found to require the lowest perceptual
threshold for accurate perception (under tachistoscopic conditions),
meaningful trigrams followed, and the control trigrams (low in both
pronounceability and meaningfulness) required the highest perceptual
threshold. This study can be criticized in the light of the ratings
for pronounceability, which were done by other subjects than those
used in her study. Tpese subjécts, who did the ratings, mcreover,

were college students whereas the words were sometimes used with

elementary students. o

¥
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To shed further light on the role of the sound
correspondencies in the perception of words and in abstracting
spelling patterns, Gibson, Shurcliff and Yonas (1966) decided to
use deaf subjects. If pronunciation was of vital imporfance in the
recognigion of spelling patterns, it seemed that deaf subjects should
be handicapped. The expériment with pronounceable and unpronounceable
pseudo-words was therefore repeated with college students who were
congenitally deaf or else had lost their hearing before learning to
read. . Although the deaf subjects read fewer pseudo-words in toto
cofreétly, there was, however, a similar difference between ihe
potentially pronounceable pseudo-words and the unpronoun¢eable ones.
That is, the pronounceable pseudo-words required the lo/est perceptual
threshold for accurate perception. It appeared that the deaf
students had acquired higher ordér units even though they had never

heard the sounds to which' the letters mapped. Reseanhh to this

point had focused on grapheme-phoneme correspondence;or the relatign
. . | oy

‘ 7

of sounds to letter patterns, but this study suggested that the
' ¢

re{;fionship with sound miéht not be as important as was p;ﬁr{;usly

believed. GCibson (1969) concluded that, as the deaf;sub

|

profited just as much as the hearing subjects, thatigpelling patterns

alone must therefore provide regularities that are jfised in reading.

Our term 'proﬁounceab]e' was perhaps misleading, since
the spelling rules can function independently of ,
pronunciation. But the hearing subjects did read more
"words, on the average, and so it is likely that
redundant invariant sound correspondences can be
facilitating when they are availlable to the learner (p.440).



Thus fdcus turned slightly away from grapheme-phoneme
correspondences per se, and toward the perception of spelling
patterns referred to by Venezky (1967a) as graphotactics.

VI. THE ROLE OF SPELLING PATTERNS IN
THE PERCEPT;QN OF WORDS

As research suggested that spelling patterns might provide
regularities that are used in reading, further investigation was
carried out on the effect of spelling patterns on the perception of
words. Postman and Rosenzweig (1957) found that theilr subjects haq
a tendency to coméiete partially discriminable %tems, 1f the items
were of high frequency. Thus, once a SUbjeét h;d rgcognized two
letters, he was able to supply the missing lettér and to reconstruct
the wérd.i Postman and Rosen%weig concluded that each‘letter
appeared to carry a smaller amount of information after training.
This findiﬁg can be explained by.the concept of redundancy. Letter
redundancy is a kind of prior knowledge which reduces the alternative
number of possibilitiés that a letter can be. For examéle, to an
experienced reader of English, 1if the first letter of a word is T,

\
the next letter will almost certainly be H, R, W, or a vowel. Knowledge
of spelling pattefns, then, gives the reader an idea of which letters
are more likelyxso follow. In terms of commuﬁidation theory,
Smith (1971) expl;;nq}
\ - N
Knowledge of the way in which letters are grouped

into words may be called orthographic information.
This infqrmation, which 1is located within the brain

o
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of the fluent rader, is an alternative source of
information to the visual or featural information that
the reader's eyes can pick up from the page. To the
extent that both of these courses of information

" reduce the number of alternatives that a particular
letter might be, there is redundancy. Such duplication
of information may be called-sequential redundancy
because its source lies in the fact that the different
parts of a word are not independent; the occurrence of
particular alternatives in one part of a sequence limits
the range of alternatives that can occur anywhere else
in the sequence (p. 133). )

The idea of redundaney allows for another interpretation of
the Cattell data. Smith and Lott (1971) suggest that as redundancy
is added to a sequence of letters, the good reader picks up bigger
units. This implies that the visual system processes more
information if the stimulus can be chunked or 'codegi. Miller
(1956) introduced the concept of the facilitation of recall by
chunking. In 1958 he showed that redundant strings of letters as
opposed to random ones have an advantage in recall of the strings.

Redundancy explains, in part, how knowledge of spelling
patternsﬂaould facilitate word identification. Research supports the
fact that awareness of these patterns is utilized in reading words.
It appears that letters are more easily identified when they appear
in a sequence of letters than if they occur in isolation - assuming,
of course, that the sequence 1s acceptable to rules of English
orthography.

Wallach (1963) exposed nonsense words with varying degrees of.

appfoximation to English to grade five pupils. Good spellers were

able to identify words of a higher order approximation significantly
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faster than poor spellers. Thus it would appear that good spellers
not only have learned the squential redundancy of letters, but are
alsc able to transfer this knowledge to the reading of new words.

To determine the letter sequence habits of cﬂiléren, Amster
énd Keppel (1968) compared grgde two, five, and college students in
their ability to Eomplete a _word with the letter which would best
follow. The data showed an increasingnability with age to make
meaningful units or words, as well as to provide a letter which most
frequently follows }n orthographic st?ucture

The abi%&ty to make use of sequential redundancy seems to
be based on an acquired implicit knowledge of word structure. Smith
and Lott.(l§7l) studied how.children in grades one and four developed'
adult-like skills in the use of sequential redundancy in'the.
fecognition of familiar three-letter words, using controlled light
intensity. All groups tended to identify letters within words at
a lower light intensity level than the level at which they were abie
to identify letters in isolation. They found that children appeared

G .

able to use sequential redundancy in the identification of letters in

. H

the»familiar three-letter words even in grade one, and by grade four
achieved an adult level of performance, It led them to conclude‘that
information from one part of a word facilitates the identification
of other parts or letters of that word.

Thus it would appear that younger children have acquired an
awareness of orthographic structure and of sequences of letters fhat

can occur together.
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VII. ACQUIEITION OF AWARENESS OF SPELLING PATTERNS

Gibson (1970), convinced that rule-like ?nformation in
orthography structures the units for reading, wanted to know how
these rules or spelling patterns are learned and af what time in a

achild's development. Gibson, Farber, and Shepela (1967), as
described in Gibsonl(1970), constructed sorting problems using words
containing two—letﬁer clusters in an invariaﬁt position. They
trained and then tested kindergarttn and first-grade children d
found that about half of the first-grade sample showed evideﬂce P{
developing a learning set to ap%}ract common patterns of orthography.

i p

This set appeafed to be absentijﬁ the kindergarten children.

Rosinski and Wheelef (1972) further investigated the extrac-
tion of English speiling patterns which are then used as units in
word perceptibn by children. To more closely approximate an actual
reading situat;on, they used a simulta:eOus discrimination task rather
than the tachistoscopic recognition type of task used by Gibson in
her series of experigen;s;* Forty-eight subjects were used, sixteen
from each of grades one, two, and three, with an equal number of boys
and girls at each grade level. Twenty.nonsense words of three, four,
five and si# lettere‘in length were randomly selected from\the tests
given in Gibson et al. (1962, 1963). Within eaéﬁ 1eng£h c;tegory, the
pronounceable and un-grongunéeable variants of each word were

randomly paired. Subjects were told to choose the word of the pair

that was "more like a real word". Results indicated no sex

b
3
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differentiation. First-grade children performed virtually at chance

.level\*indicating that their recognition performance was not affected

by English spelling patterns. fhis result differed from Gibson's

(1967) findings of partial affect at the grade one level, but her
study was conducted at the end of the school year. The Rosinski
and Wheeler (1972) stggy/was performed at the beginning of the first

year. Thus, the extraction of English spelling patterns may occur

some time within the first year of school.

Rosinski and Wheeler found that by third grade, children
can distinguish pseudo-words which differ only in thedr adhérence-*
to English orthography. They concluded that children extract the
orthographic structure of English words in the course of learning
to read, and that this extraction takes place between the beginning
of the figst and third grade. A levelling off of this‘abilityl
appeared at the grade three.level. 'During the third grade most
children can d#fferent?ate combinatigns of letters Ehat follow the
rules of orthographic structure and those which do not.

Heck (1972) referred to these orthographically-acceptable
letter combinations and permissible sequences (PS) and to their
unacceptable countefparts as non-permissible sequences (NPS). In
gtudying children's ability to identify and to construct PS and NPS,

he found that at the grade two, three and four level students were

able to select PS in word-like structures. N
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VIII. THE RELATIONSHIP BETWEEN PERMISSIBLE SEQUENCE /,
AWARENESS AND READING ACHIEVEMENT

{‘ -
Research indicated fthat children extract spellin;,;;Qterns in

learning‘to read, and that knowledge of these‘*attqus appears to
4, ‘

aid word perception. Wallach (1963) found ih@t cyildren were sensitive
.

3

to the arrangement of letters into sequencés. In a study of fifth-grade
children, he‘found a significant :orrelation between sensitivity to
nonsense words of permissible letter patterns and reading achievement

as measured b}xthe Metropolitan Achievement Tests.

Heck (1972) investigated the relationship between reading
achievement and knowledge of PS in’second—, third-, and fourth-grade
children. Ten achieving and ten non-achieving rea@erélin each grade
were testedvon their ability both to seléct and to construct PS in

. ro ) .
word-like structures of English orthography. No signifikant

™
difference was found between the mean scores of the achjfving and

1
non-achieving readers in each grade, a&though tﬁ;—;;;gé two non-achileving
readers correctly identified fewer PS, resultigg in their performance
differing significantly from both third- and fourth-graders. Little

significant correlag}an was found between the ability.to identify PS
N

and reading achiévement, except for the grade two and four non-achieving

L

readers.

In constructing PS, only the performafice of the grade four
achieving andbnon—achieving readers differed significantly. Similarly,
the grade two and four achieving readers were found to differ

significantly in constructing PS. 'No significant correlations existed

with reading achievement.

&
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Heck did find that accuracy in identifying the NPS increased
with grade. Because all the children in his sample were able to
identify PS, Heck was unable to determine when this awareness develops
in.children. Rosinski and Wheeler (1972) stated that the\extract%on
of orthographic structure takes place between the beginning of the
firsg and third grade. Thus.perhaps had Heck (1972) included -
first-grade students in hig sample, this development might have been
apparent.

Three possible explanations for tﬁe low correlation found
between reading achievement and awareness of PS are suggested. The
first lies i;'Heck's scoring procedures, which it is suggested,

did not measure children's ability to differentiate:PS from NPS.’
Furthermore, it raised the chance factor to 2:3 for any child's
guessing the correct answe;f" This was becausé the test re;uired the
subject to select a PS from three word—liké structures. Two of the

14

three items were PS.

A secénd‘e{planation for Heck's low correlation might lie in(%
the size of his sampie, ten achieving and ten non-achieving readers
at each grade. 'The most effective way of gaining precision is to
increase the sampling size (Helmstadter, 1970, p. 33)."

The third possible explanation lies in Heck's choice of the
reading measure. Heck chose the Gates-McGinhitie silent reading
comprehension subt;st as a measure of reading achievement. Although
one miéht be inclined to feel comprehension to be the broadest

s

measure of reading, it is not the only one. Other factors, such as
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word identification andlbhonics may also be used as measures of
reading ability. It should be held in mind that Heck's éorrelation

was between orthographic structure and silent reading comprehension,

©

rather than with all aspects of reading. ¢

IX. THE RELATIONSHIP BETWEEN AWARENESS OF PERMISSIBLE
SEQUENCES AND SPEL&}NG ACHIEVEMENT

Although much research to this point has related spelling
patterns to the perception of words (i.e. the decoding of words),
little research considering the reiatiénship between orthographic .
structure and sgﬁ&iing ability has been elicited.

Wallach (1963) used fifty~five fifth-grade children to
determine the relationship between spelling ability asé s?nsitivity:
to the arrangement of letters into sequences. He predicted a

relardonship between accurately recognizing nonsense words that

¢
resemble "English and spelling achievement. Two main kinds of six-
letter words were tachistoscopically exposed fo each child, i.e.
- words of zero-order and words of fourth-order approximation to English
Nonsense words of zero-order approximation to English are constructed
by a randomjLampling of Eai letters in the alphabet. First-order
approximations, constructed by a random sampling of letters from
English prose, cemtain 1é§ters in relative frequencies proportional
to their 1ikelihood of occurrence in the language, but the sequential
structure of these letters is eésentially random. In the construction
of sécond—order approximation, the cho}éb.of each letter is governed

by the previous letter, for a third-order approximation it is the
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nd for é fourth-order approximation, the

As fourth-order approximations contai;
Hetters which occur in that order in written language,

closest to English in terms of their‘spelling
patterns.
‘Wal ' (1963) measured the degree of increase in reéognition

1E2§uracy for.

potentially'u

ntially familiar nonsense words in contrast to
’ .
liar nonsense words through a comparison of results
\ .

for the fourth-order and zero-order (approximation to English) words
[ @
in the test se7z Results indicated a correlation between scores

of this measure

e

elling achlevement scores significant beyond \‘““

the .001 level,

These results are consistent with the proposition that
good spellers 1n contrast to poor spellers, are
learning not just to spell particular words, but
rather also are learning a much more general property
of English words - namely the transitional probability
structure governing the sequential arrangement of
letters in such words (p. 61).
. Thus, the good spellers were learning the general structuring

of PS. They were able to‘geﬁeralize information about English
orthography and to transfer this kﬁgwledge to new words.
Wa;}in (1967) studied individual differences in knowledge

of sequential rules, and related this kﬁowledge to spelling ability.“

E

He tested two-hundred and twenty-six ten-year-olds' ability in

- spelling words of first~, second-, and third-order approximations

—~~

to Sweqﬁsh. Results of his study indicated that structural knowledge
N/
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1s of importence fbn spelling ability. This knodledge may consist
of knowledge ebout phoneme-grapheme relations. "It may also be a
knagiedge of sequential rules (which are also of importance for
phoneme-grapheme relations) that facilitates the perception of the"
words given (Wallin, 1967, p. 151)." - |

/ Tt appears that knowledge of the structural ruies»of the

language, both distributional and sequential, is important, and that

differences in ability to make use of these rules contributes to

differences in spelling ability. Wallin suggests that by substitution’

of deleted letters, an individual's ability to use the language's
contingent probabilities could be measured, and that this could

g? be related to spelling.
X. THE RELATIONSHIP BETWEEN READING AND.SPELLING

Research has indicated a relationship between PS awareness
L] \‘%-'
and spelling and a possible relationship betweéb PS awareness and

reading. These might suggest a relationship betﬁeen;}eading and
spelling. In fact, research has shown that there is a,cor;elation‘
between these two abilities. }

- Townsend (1947) inveatigated(@%q relationsbip betyeen

spelling and reading comprehension using Metropolitan-Achievement

v

Test scores of 2,000 children in‘grade three,through seven. ' Median '
L3

correlation between reading comprehension and spelling for the

Q

:group was 51

-
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Morrison and Perry (1959) found that. the mean correlation

between speliing scores and reading scores of vocabulary and

comprehension, as measufed by the California Achievement ‘Tests,
was ,79 for the total samplg of 1,000 éhildrep.

‘Spache (1941) conducted a thgrough review of spelling-
reading literature prior to 1941. He concluded that there is ampl?
evidence that phonic knowledge plays an important part in spelling
ability, and that a coefficient of .60 was fypical of the '
associationmbetween vocébulary and spelling (as measured By the
Met:opolitan Achiﬁvementf}est, the Stanférd Achievement Test; and
o;hérs). ‘: \ h |

Lefevre (1966) st#tes that tge,felationship of spelling to

reading is not well understood.” '"We do know that anyone who literally-

?

spells as he reads 1s not reading; that a good speller is not
necessarily a good reader, nor a good reader a good speller (p. 301)."
This evidence points to,é%reiationshipvbetween some aspects

. | g
of reading and spelling. No research 'was fouﬁdlwhich,;g&related
' - k4

‘word identiffcation ability per se and feading ability. ;ﬁ%{.

XI. 'SEX DIFFERENCES IN READING AND SPELLING %
. | . | : / . N ".g
— Little research has differentiated the sexes in measuring

knowledge of orthographic structure. Other relaféd‘lgnguage‘ébilities
. < . . ' ~
which have separated boys' scores from girls' scores were considered

to have 1mpliﬁationp for the“preéent study.

\

v
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2’/— In an early.study of sex differences Samuels (1943) paired
two-hundred first-grade boys and girls equated on mental and
chronological ages. Significant differences were found in favour of
the girls in every measurement of the Gates Primary Reading Test.

Gates (1961) conducted a large scale study of sex differences
in reading over & ten state area. His population included 13,114
children in grades two through eight. These pupils were administered
the Gates Reading Survey tests which®included sub;ests of Reading
vVocabulary and Comprehension. The results of theaéomparison of
mean raw scores favoured girls at all g;ade leveis.

Stroud and Lindquist (1942) tested three thousand to five
thousand pupils in each grade from grades three to eight on the
Iowa Every-Pupil Test of Basic Skills. Female superiorit& reached
significance in reading vocabdlary in grades thrée, four, five, and
eight. |

Other writers noted that more boys than girls became
disabled readers. Alden, Sullivan and Durrell (194;) measgred
f&ading ability in six thousand three—huﬁdred‘ch}ldrén in eleven
€tates. They found a higher percentage of reading disability among
boys than girls at each of the grade levels two through six. |

Not all studies show differences 1in reading favoufng girls,
however. Sheldon, Nichols, and Lashinger (1967) found no djffereﬁces
in reading achievement when boys and girls of high ability were

T « <

compared. Powell, O’Connor, and Deutsch (1963) found no significant

differences in the scores of two‘phousand three-hundred and sixty-nine
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boys and two thousand three hundred and sixEy—nine girls (grades thyee
fhrough eight) who took the California Reading_Achievement Test,
nClark (1959) used scores on the California Achievement Tests to
compare boys and girls in grades three, five and~eight. When he held
intelligence and chronological age constant he found no reliable

sex differences in éhe reading scores of these grades. He noted,
however, that girls performed bettgr in spelling.

Traxler and Spaulding (1954) noted that in numerous surveys
employing the Stanford Achievemenf Tests the girls 1invariably
excelled the boys in spelling and in language usage. Wallin (1967)
cited several investigators, all of whom found that girls scored
significantly highéf than boys on Swedish spelling tests. Reid (1954),
iq{summarizing the literaturé, concluded that girls show a consistent
superiority in spelling. A later study by Wallach'Ql963), however,
showed no difference in spelling abil%txrgf boys and girls in fifth
- grade.

Thus, although research points to the superiority of girls
in reading and spelling, the results are not conclusive. No research
was found which iﬁdicated a sex differencé in abilities elther to :
identify or to construct PS. This study, therefore, examined the
relationship between girls' and boys'abilities in word identification,

spelling, PS identification, and PS construction.
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XIT. SUMMARY

Research indic%ted that invariant grapheme-phoneme
correspondences are identified more accurately than their variant
counterparts. ‘It would appear that the invariance is based upon
units that haveva consistent spelling-to-sound correlation. These
correspondences appear to be assimilated by‘the reader at a very
early séage of reading development. The orthographic structure of
'the word, gather than its pronunciation, seems to be the factor
involved in the accurate identificétion/of words containing such
grapheme~phoneme correspondences.

Previous studles indicate that various aspects of reading are
related to spelling. Knowledge of orthographic structure, it is
sdggested, facilitatgs spelling and word perception. Although word
identification 1is the scholastic skill which most approximates word
perception ability, no stﬁdy has been done whieh examines thé
relatibnship between knowledge of 6rthographic structure and word

L

identification. Heck (1972) examined the relatlbnship between
orthographic knowledge and reading comprehension, but the inégr-
o

relationship between orthographic knowledge, spelling, and some aspect

of readfng had not yet been examined.



CHAPTER III
THE RESEARCH DESIGN

In this chapter, the experimental design of the study is
described. Information regarding the ;ample, the test instruments,
and the procedure used in the administration and scoring o% the tests
will be included. Results of the‘pilot study will be described, and
information gained from the teaéher questionnaire and interview will

2

be summarized. A description of the treatment of the data by statis-

tical procedures will also be discussed in this chapter.

1. THE SAMPLE

The subjects in this study were from one school in a mid-
socioeconomic area, as designated by the Edmonto; Public Sehool
Board. The students selected for this study came from nine class-
rooms, three classrooms of each of g;ades‘one, two, and three. No
attempt was made to segregate achievement lev;is in the classrooms.
The actual shmple consisted of 90 children, 30 frém each of the three
grade leveis, or ten fro& each of the nine classrooms. Of these 90

children, 42 were girls and 48 were bo¥s, distributed amongst the

grades asé 'shown in Table 1.

L 43



TABLE I

, DISTRIBUFION OF BOYS AND GIRLS IN THE SAMPLE

s,
N

Grade One Grade Two Grade Three Total
Girls 15 13 . 14 42
Boys 15 17 16 48

Socioeconomic Factor

A correct assessment of socioeconomic class is necessary in
order to generalize the implications‘from the §ubjects in the study
to a broader population. According to Havighurst (1967) "by knowing
the social-class compositién of a school or a classroom, a teacher
can anticipate ... the general level of educational achievement

““(p. 10)." Therefore this investigator deemed it important to ascertain

whether the school designated for this study did, in fact, draw its
populathx14%om a mid;socioeconomiciarea. The school records were
uéed to obtain the father's or guardian's occupation, which was cate-

t .
gorized according to Blishen's Occupational Class Scale (Blishen

3

et al,, 1968). This sc§le iz based on an analysis of education and
income cha;acteristic of incumbents of éccdpations drawn from the

1961 Canadian census. ;According to Blishen, the majority of subjects
in the "mid" category would come from homeé of skilled or semi-skilled
workers, “ T

The parents' occupations were found to cover a wide range,

some examples of whiéh were bus operator, geologist, salesman, lawyer,

.
.

student, and Tiicher. The largest categories were those of "teacher"
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"

and "student." As the area was one which fed the University of Alberta,
many parents were either employed by or attending the University.
Categorically, more of the jobs were of a skilled than of a semi-

skilled nature. It was concluded that children in this study were

from a stratum slightly higher than mid-socioeconomic.

Language Factor

Some of the children in this area came from hémes in which a
language other than English was spoken. 1In studies of Alberta pupils,
Robinson (1934) found that bilinguaf\&eudents ekperienced considerable
difficulty with the English language. Chalmers (1935) discovered that .
bilingual Alberta pupils were definitely inferior to monoglots in both
‘the identification and use of English vocabulafy. This evidence led
the investigator to believe that children who spoke a second language

to any degree of fluency should be excluded from the present study.
y
‘ ?

\

The teachers of the nine classes%inxplved in the study were
asked to exclude those of their students who spoke a éecond language.
As the children Haa Been with their teachers for eight ?onths by tﬁis
time, the teachers were assumed to be familiar with the children and
their background, and had had seQeral parent-teacher interviews.

A second screening for subjects' knowledge of a second language
was undertaken b§ the principal and‘the secreté;y, both of whom had
been At the school for a number of &ears. They checked the lisé of
subjects to exclude from the study any ;hose family was known to speagk
a second language.

j]

As a third check, each child in the study was questioned indi-
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vidually by the investigator as to his knowledge of a second language.
if one was indicated, the child was asked to speak a few words in

the foreign tongue ‘and to translate a few very basifc words such as

"one," "two," "three," "mother," "hello,'" and '"thank you'" into the

second laé;uage. A child who was able to complete this simﬁle task

\

was excluded from the study.‘

Selection of the Sample

The sample was chosen after the exclusion of the children who
were able to speak more than one language. From the remaining students,
10 children from each of the nine classes in grades one, two, and

three were randomly selected to form the sample.

II. TEST INSTRUMENTS

As the purpose of this study was to investigafe the relation-
ship of abilities to identify and to construct both words and PS,'
instruments which would measure these abilities were needed. Stan-
dardized tests of word identification and spelling were7selected for
purposes of this study. As no measuring devices of PS.hadAbeen stan-
dardized, Heck's (1972) tests devised to measure the ability to
identify and to construct letter sequences were selected. The four
instruments used in this study were:

(a) the Slosson Oral Reading Test (él son),

(b) The Graded Word Spelling Test B (ScHonell),

(c) The Ttst of Orthographic Structure (Heck), and
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(d) The Test of Letter f;ﬁiliarity (Heck) .

Two of these tests (Slosson Oral Reading and Graded Word

- ~

Spelling) were standardized whereas two tests (Test of Ofthographic

Structure and Test of Letter Familiarity) were informal. One of the
#»
four tests, the Slosson Oral Reading Test, was adminiszgrif in an

(] .
individual setting, whereas the other three were administéred in a

[

group setting.

Standardized Tests

Slosson Oral Reading Test. This is an oral reading test

designed to be given individually and is based on the ability to
pronounce words at different levels of ticulty. The words were
taken from standardized school readers the reading level (grade
scoré) obtained from testing represents median or standardized school
achievement, A correlation of .96 was obtained with the Standardized
Oral Readiﬂg Paragraphs by William S. Gray. A reliability co-effi-
ciént of .99 (test-retest interval.of one week) was obtained for this

test. A copy of the Slosson Oral Reading Test appears in Appendfix A.

Graded Word Spelling Test B (Schonell). This test consist

of 100 words of;increaﬁing difficulty and was used to give an indication
of subjects' spelling level. It was constructed from a pool of words
drawn from Schonell's Essential Spelling List and was given to
approximately 2,000 (English) children, agout 200 in each age group

from 5 29 15 years of age. After elimination of words which were

unsuitable in terms of statistical criteria, 10 words were chosen
&
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for each age group, each word having been spelled correctly by 45%
to 55% of. the age group. Reliability (test-retest on 195 children)

was .96 (Nisbet, 1959). A copy of the Graded Word Spelling Test

appears in Appendix B. ¥

Informal Tests

The two informal instruments used in this.study were based

on those designed by Heck (1972) to measure knowledge of orthographic

-
Bl

structure and redundancy. s

Test of Orthographic Structure, This test was desigﬁed by
Heck to determine children's awareness of the orthogr@phf of English.
More specifically, it measures children's ability to identify PS
and NPS. Each of the 15 test itemg was comﬁosed_of two pseudo-words
and one real word. )

The real words were chosen from Hockett's (1963) list of

spelling words comprised of invariant grapheme-phoneme correspondences.

The frequency of gﬁese words was checked in the Teacher's Word Book

of 30,000 Words (Thorndike, 1944) and the Word Frequency Book (Carroll,

et al., 1971). The frequency of occurrence of these words was less
than %ive timeskper million. The digram and trigram frequency of
each real word was analyzed according to the tables of Mayzner and
Treéselt (1965a, l96§b). As these words occurred so rarely, it was
decided that they would be unfamiliar to the children and hence could.
also be consiaered pseudo-words.

A distractor oflequal length and beginning with the same

letter as the original wpid was constructed by'Heck (1972). This

~

\

—~/
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distractor was comprised of an invariant grapheme-phoneme correspon-
dence and had a frequency count that was opposite in value to the
frequency count of‘the same number of letters in the real word. ‘Tﬂe
purpose of the inclusion of this,pseudo¥w0rd was to discover whether
letter frequency affects the basis of an iqdividual's choice.

A ghird distractor, also of equél 1eAgth and beginning with
the same letter as the original word was constructed for each item.
This distractor contained a sequence of letters that does not occur
in English orthography. The NPS was randomized to be in the initial,
medial, or final positions (or a combination of any }wo positions)

Arrington's _‘t,ula was used to determine the reliability

co-efficient of st (Fiefel and Lorge, 1950). A test-retest

was carried out using 12 children, two weeks after the initial testing.
The reliability coefficient was computed at .67 for the grade two

sample, .74 for the grade three sample, and .90 for the grade four

sample,

[

This test was originally intended to be an individual one,

For adaption to a group teéf; the order of ft as it appears
in Apﬁendix A (Heck, 1972), while the order of the three|word-1like
structures within each item was‘random;zed. The test wgs then typed
in lower-case letters of primary type, usiﬁg triple-spAcing between

items, on two pages, as found in Appendix C.

Test of Letter Familiarity. This test-was designed by Heck

also to determine children's awareness of English'otthography. More

% & )

. ~



specifically it measures children's abiiity to construct PS and
NPS. It consisted of 20 rgal words chosen in the exact manpger
that words were chosen for'the Test of Orthographic Structu_ and
which therefore were, functionally, pseudo-words. One letteri
was deleted from the sequence of letters comprising each word.
For the deleted letter, three one-letter choices Qere provided.
Thése choices consisted of:
(a) the missing letter froM the real word,
(b) a letter fofming a.fS whose digram or trigram
frequency count value was opposite to the real word
and (¢) a letter forming an NPS or one that could not occur
according to the rules of English orthography.

The degcrigﬁion given by Heck indicated that the ordervof
the thfee onejletteJ choices was randomized. The reliability
co-efficient, determined by Arrington's formula,.was found to be
.68 for grade two, .71 for grade three, and .76 for‘§¥§ae four.
For the present study, the same order was used as originaliy designed,
but the test was re-typed with more (three) spaces between each item

on two pages, using primary type and lower-case letters. A copy of

the test appears in Appendix D.

III. PILOT STUDY

s

A pilot study was undertaken in February, 1973 in Port
Cartier, Quebec, using 25 children from each of grades qne,'two //

ard three for the group tests, and using ten children from each of .
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the three grades for tﬁe individualized test. The language factor
was considered only minimally. Only fully biiingual children were
-../~ .
omitted from the sample because: '
(a) the results of the four tests were not to be
analyzed in depth,
(b) almost all of the sample spoke a certain amount
of French due to the geograpﬁic location,
and (c) the pilot study was s;qking information about
faétors not believed to be affecteg\bv a knowledge
of a laﬁg;age other than English.
The purposes of the pilot studv were, then:
(a) to determine the average amount of time taken to
.give each of the four tests at each of the three
grade levels, |
(b) to determine which of two word recognition/tests
» was. more suitable to children of this age group
(6, 7, and 8 vears), -
‘(c) to determine i% the new format (as ooposed.to Heck's)
used in the Tests of O;;hograghic Structure and Letter
Familiarity would present any proéédural difficulties
to the ehildren,‘ }J
and (d) to deterqiné if gra&é one childred>were aﬁle to follow

the instructions and to complete the Tests of

Orthographic Structure and Letter Familiaritv.
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From results of the pilot study, it appeared that the group
tests éook varying amounts of time to administer at the different
grade levels. The individualized test wa§(found to t;ke approximately
10 minutes per child regardless of grade level, although this varied

somewhat with ability. These findings were used in determining the

-

testing schedule of the main experiment.

Two measures of word identification were considered for the
main experiment, the Sch;hell Graded Word Reading Test and the ;
Slosson Oral Reading Test. . Both tests were administered to each of
the 30 subjects in the pilot study. The order of the tests was
alternated to eliminate a possible practice effect.

The Sch9nell test included only 10 words at each grade level,_
from grades one to ten. Consequently, a child's perfdrmance in the
test was determined from a small sampling of his ability. The
Slosson test, on the other hand, consisted of 20 words at each grade
Lievel with an additional 20 words at the primer level. As\scores
ih this latter fest are based on a large number of words;‘the §iosson

v

test was felt to give a more accurate representation of a child's

ability, particularly at the primary level, than the Schonell test.
It should be noted that scores on the Slosson test were consistently

higher than scores on the Schohell test, in the pilot study.
Minor changes were made in the format of Heck's informal
tests for purposes of this study, to acoemmodate the grade one students.

Heck had originally designed these two instruments for individual

administration to grades two, three, and four. In this study it was
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decided to give them as group tests to each of grades one, two, and

three. The modifications, then, were made to facilitate aﬁministratidn

to a younger grade as well as to a large group. ~

-

ﬁach'item on the Test of Orthographic Structure was presented
by Heck on an individual thrée - by five - 1inch card, in random order.
For adaption to a group test, thé\Brder of itgmgjwas left as the?l
appeared in Heck's Appendix A, while the order of thes word-like
struétures‘within each item was randomized. (The order of every third
item was reverséd). The revised Test of Orthogrnphic étructure was ]
then tyned in lower-case letters using primary‘tyne, and triple -
snacing between items, on two pages.

The Test of Leﬁter'Familiarity was left a; it appears in Heck's
Appendii B, but was re;yped‘with more (three) spnces between each

item as 1t was felt that the original testvmight pose some difficulty

for children 1in grade‘one. The revised version of the Test of Letter

N

Familiari;; covered:two pages using primar&Atype.

In the pile} study children at all three grade levels appeared
to understind the di;ections and to have no difficulty with fhe format
of thé'info;mal tests. Results of the tests (through scanning)
indicated that the tests were not so difficult as to prevent. the
student's comprehension and coppletion:of the task. -

From findings of the pilot study, it was concluded that the
new foémat could be used in the main experiment and sthat the revised
versions of fﬁ% Tests of Orthographic Structure and Letter Familiarity
were suitable as group tests and could be administered to grades one,

.4
\
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two, and three.

IV. TEST PROCEDURE

Ten students were chosen from each of three classes at each
grade level. Students at each grade level were grouped for three o1
“the four tests. Thus tests were‘administered to thirty children ot
a time, who were all of the same grade. This was done to facilitate
scheduling, as the pilot study indicated that children in different
grades toock varying amounts of time to complete the group tests.

-

All tésting took place in the last two weeks in April.

>

Groug Tests.

The order of the administration of these tests was changed
for each of the three . ides. This was done to teduce the possible
effectsﬂof practice and transfer léarning among the Test of Orthographic

Structure, the Test of Letter Famiiiarity, and the Spelling Test.

r
TABLE I1I
SEQUENTIAL ORDERING OF GROUP TESTS
Grade lst Test 2nd Test 3rd Test
1 . .
1 0S Sp LF
* .2
2 ] LF 0S Sp
3 Sp3 LF 0S

1Orshographic Structure; 2Letter Familiarity; 3Spelling
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All tests were given in one week in the m%Inings at either 9:00
or 10:30. The time at which grades were administered tests was also
varied, so that a possible effect of fatfgue during the later period
of testing would be minimized. Temporal ordering of the tests was
also arranged so that all grades had tests at the begﬁiring and end of

the week, and no grade had two tests on any one day.
TASLE I11

TEMPORAL ORDERING OF 'GROUP TESTS

Days ¢ 9:00 10:30

i

v
Mon. grade 1 grade 2
Tues. grade 3 ' grade 1
Wed. grade 2 grade 3
Thurs. grade 1 grade 2
Fri. grade 3

Individugﬁ Test

The Slosson Oral Reading Test, taking approximately 10 minutes
per child, was administered individually. The order was randomized by
selecting one child from each of the classes in grade one, then one child

in each of the grade two and grade three classes consecutively.

Instructions o

) The administration of the tests was held constant by using

-

the same set of instructions for all students. These instructions

weré read by the investigator and are explained here.

/

s



Graded Word Spelling Test B, After the children were seated at a

desk and were given numbered paper, they received the following
instructions:
Today 1 am giving vou a spelling test.. T will say
the word to you. Then T will say the word in a
sentence.. Then I will say the word again for vyou.
At first the words will be fairly easy. Later on
they will get harder. Try to spell all the words.
Cv
Children occasionally raised their hands and asked that the
words be repeated. The examiner always complied. The words were
read to the children in the fashion explained in the instructions.
Each word was embedded in an explanatory sentence. The same set of
sentences was read for testing at each of the three grade levels.
The examiner walked slowly around the room, picking up the papers
of those who had made at least 10 consecutive errors, until all the

. —
chitdren had finished. *

Test of Orthographic Structure. Heck did not indicate the instructions

he used in his study. Instructions given in the present study for

this test, were as follows:

Do you know what a nonsense word is? It is a home-made
word. (Discuss). T am going to give you a paper that
has lots of home-made words on it. (Pause for
distribution). Look at pumber one. I want you to choose
the word that looks most like it could be a real word.
Circle that word. (Pause, during which time the

- examiner checked that all children had understood the
directions). Now choose the word in number one that
looks 1ike it could not be a real word. Put a cross
through it 1like this. (Here the examiner drew an X on
the board. Again the examiner checked children's
undergtanding of the directions). Now do the same for
the rest of the numbers. . A -

o
i
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4

~The children appeared to understand these directions. They
were only asked to do the rest of, the items after ;veryohe had
completed the first example.

At the end of the test, the children were asked to check to
see that each item had one word circled and one word crossed out. ’

The tests were checked by the examiner as they were collected, and

a few children completed omissions at this time.

Test of Letter Familiarity. Heck (1972) used the following instruc-

tions for his administration of the Test of Letter Familiarity:

t

Look carefully at each word below. In each word one
letter is missing. Following the word, three letters
are given. Pick the letter which you think would best
fit in the blank to make an English word, even though
you may not know the word or 1its meaning Write the
.best letter in the blank (p. 54). -
It was decided to alter these instructions for the present
study for the following reasons:
1. For scoring purposes used in this study it was necessary to
have the children choose both a PS and an NPS, not just a PS.
2. The fourth sentence in Heck's instructions is a rather complex
compound sentence. Robertson (1966) has shown that children
have difficulties understanding connectors. It was decided to

simplify the wording of the instructions.

The following set of }nstructions was used:

>

Do you know what a nonsense word is? It is a home-made
word. (Discuss). I'm going to ask you to make up
nonsense words for me. (Pause for distribution of papers).
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In number one‘you see a home-made word with one letter
missing. Beside the word are three letters. Choose
the letter to make it look most like it could be a real
word. (Pause). Put that letter in the blank. (Pause
during which time the examiner checked that the children
had understood the directions). Now choose the letter
that couldn't make it look like a real word. (Pause).
Put a croes through that letter like this. (Here the
examiner drew an X on the board. Again the children's
understanding of the directions was checked). Now do
the same for the rest of the numbers.

The children appeafed to have little difficulty understanding

these directions. Papers were checked before submission as in the

b
Test of Orthographig¢ Structure.

Slosson Oral Reading Test. Subjects were administered this test

indiwidually and the instructions used were the standardized ones:

: 1 want to see how many of these words you can read.
v Please begin here and read each word aloud as

carefully as you can. (Indicate at what list to

start). When you come to a difficult word, do the

best you can and 1if you can't read it, ... go on to

the next one. (Test Manual, Slosson Oral Reading Test).

Each child was started with a list of which the examiner

felt all 20 words could be reéd'correctly. If the child was unable
to do this, a simpler list was indicated, until a basal level (all
20 words correctly read) was establishé¥. 1In a few cases, children
were unable even to read all 20 of the primer words correctly. After
establishing a basal level, a}l words were read consecutively by the
* child until he mispronounced or\was unable to read 20 consecutive

words, at which point the testing ended. Reading Level was cdlculated

by the standardized conversion table.



V. QUESTIONNAIRE AND INTERVIEW

The nine regular teachers of the subjects completed a
questionnaire (Appendix E) and were interviewed individually, to

assess the orientation of the children's language -arts programme.

Results of the findings are discussed here.

Questionnaire

All classes were taught by the basal reader abproach, although
none of the ciasses used only this method. Many of the classes, for
instance, utilized several (as many as five).diffeijg;,basal readers.
All classes had a separate programme for phonics, which®was usually
integrated into the reading programme. It\appeared‘that'phonics
Qas heavily emphasized in all classes. Most clasées also had a

language programme, studying the patterns of language.
Interview

In interviews with the teacherg, all but one said that phoﬁics
was heavily stressed in their language arts programme. Children were
encouraged to sound ;ut words and to synthesize these sounds into
wOfds, although some ''see-and-say' methods were uéed at the initial
gtages in grade one. : .

The average time spent on reading was from one hour to one

and one-half hours per day.

<«
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In all of the grade one ci;sses, and 1n one of the grade
three classes, spelling was not taught as a separate subject using
a special programme. Instead, spelling programmes in these classes
were integrated with the readers and phonics programmes. In the
other classes a variety of other spelling sources were used, the
most common of which was Kottemeyer,'a phonically oriented programme.
It was concluded from information obtained by the

questionnaire and by the intérview with the teachers of the children

H

in this study,‘phét the language arts programme heavily exmphasized
the phonics approach to reading. One would expect, therefore, that
children might be able to identify and to spell words which were

unfamiliar to them.
VI. ANALYSIS OF DATA ¢

All the tests were administered and hand-scored by the
investigator. The information obtained from the testing of each child

was coded, punched on data cards and processed by computer by the

~

Division Ef Educational Research Services at the University of Alberta.

Pearson Product Moment Correlations (Dest 02)

. -~
Using .this test, correlation matrices were completed over

I

grades, sex and the total sample for:
(a) word 1id; ation achievement,

(b) 'spelling achigvement,

-~ /
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(c) ability to identify PS, and

(d) -ability to conatruct PS.

The four basic correlations are between abilities to identify and
to construct real words (as measured by the standardized tests)
and to identify and to construct PS of letters (as measured by the
non-standardized tests). The relationship between these four

abilities is outlined in Figure 1I. .

Word Identification & —>»Spelling
(Slosson Oral Reading (Grading Word
Test) Spelling Test)
decoding ‘> encoding
PS Identification ¢ + PS Construction
(Tests of (Test of Letter
Orthographic Structure) Familiarity)

Figure 1. Test Correlations

B

One Way Analysis of Variance (ANOV 15) ‘ >
V,This one-way analysis of variance was used to determine
whether differences existed between:
(af each of the éraaea in their ability to identify
words and PS, agd to construct words and PS,
(b) e#ch of the»g;adés in their choice of high or low
frequency PS, and

(c) the top achievers and, bottom achievers of the four

tests in each grade and in the, total group, and

o
‘.
LY
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their choice of high or low frequency PS.

Scheffé Multiple Comparison of Means (ANOV 15)

This procedure was used as a comparison of means following .
the above analysis of variance. In this manner it could be

determined whig@ther there were significant differences between the

5
e
R

means. g
o

VIII. SUMMARY

-

Thirty children from each of grades one, two, and three were
randomly selected from nine classes in an Edmonton Public School to

constitute the s

P lag,

ple. Factors other than grade which were taken

into account were:
(a) age,
(b) sex,
(c) socio-economlc status (of‘parents),
(d) language, ,
(e) generél achievement (by heteronenous classes), and
(f) , reading and language approach.
A pilot study was undertaken to determine the suitability
of the tests. .
The test instruments were:
(a) the Slosson Oral Reading Test (individual),
(b) the Schonell Graded Spelling Reading Test B kgroup),
(c). the Test of Orthographic Structure (group),

~

and - (d) the Test of Letter Familiariiy (group).

\
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The nine teachers of the subjects were interviewed
ind{vidually and completed a questiomnaire to determine the reading ‘

and language approach used and the emphasis placed on reading.

The results of the tests were tabulated and the data
analysed with the aid of the Bivision of Educational Services at

the University of Alberta.

L



CHAPTER 1V
h

~

oo
~__! THE FINDINGS OF THE STUDY

The first section of thidﬁphapter presents the findings of the
study with respect to the five null hypotheses. Students' behaviour
during the tests is reported. Additional findings of the study ‘are

discussed in the second section of the chapter.

I. THE FINDINGS WITH RESPECT TO
THE HYPOTHESES

Hypothesis One
There is no significant correlation in each of ,
grades one, two, and three, and in the total group,
between sex and achievement in word identification,
spelling, PS identification, and PS construction.
This hypothesis was analyzed by means of thé~Pearson Product
Moment correlation, calculated by utilization of the DESTO2 IBM360

computer programme.

The correlations between sex and achievement on each of -

hd ¢

the four tests are presented in Table IV. No significant difference
between boys and girls was found on test scores in the total group
nor in each of the three grades. Girls and boys were combined,

consequently, for all remaihing data analyses.
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‘ ‘ TABLE 1V
AN
CORRELATIONS BETWEEN SEX AND TEST SCORES
ACROSS GRADE LEVELS
Tests Gr. 1 Gr. 2 Gr. 3 Total
1. :
IwW -.05 -.30 .24 .07
Sp2° 03 -.05 29 03
IPS3' .30 -.02 . .27 .13
4

CcPs ™ .24 _ -.02 . .33 .12

*:Significant at the .05 level

~ Significant at the .0l level

1. Worg identification; 2. Spelling? 3. PS/}dentification
4, PS construction

Hypothesis de' '

There is no significant correlation on tegﬁﬁgboiﬁs in
each of grades oge, two, and three, and in the total
group between:

(a) word identification and spelling,
"(b) word identification and PS identification,
S& spelling and PS construction, and
PS identification and PS construction.
This hypothesis was analyzed by means of the. Pearson Product
~ Moment correlation and calculated by ut%%izatioﬁ of the DESTOZ

IRM360 computer programme. Correlations between the tests are pre-

sented in Table V. : . .



e
\\ 66

?

p 5
e

yi
a TABLE V o4 ,
. /,/
.,/(//
CORRELATIONS BETWEEN THE TEST SCORES ACROSS
GRADE LEVELS -
" Correlates Gr. 1 Gr. 2 Gr. 3 Total
1. 2~ Kk k' T k% *%
WI" "and Sp .91 .67 .90 .94
3. *k *k *k *k
WL and 1IPS .53 .67 .67 .75
' Kk *k *k *
WI and CPS*" L 49 .55 .50 67
*% *k *k *k
Sp and CPS .49 .65 .59 .73
*% *k *k C o kk
Sp and IPS .60 f75 .70 .78
: *% *k * % , *k
IPS and CPS .65 .49 .72 169

*%k ’
significant at the .01 1eve1\\\\\\\_\~j/x '
1. Word identification; 2. Spelling; 3. PS identification;

4, PS construction

N

All tests of the various reading and writing skills show a
strong relationship with each other (significant at the .0l level).

for all grade levels and for the total group. Word identification and

=

. , <,
spelling showed the highest correlation (significant at the .001 level)

5 .
v */ép the total group. The correlations between achieGZEgﬁf’Xn spelling,

c?§f§6rd identification, and selection of PS appeared to fluctuate from
grade to grade. There;ore there appeared to be no obvious develop-
mental trend over the grades in ¥he Eorrelation‘of these scores.
The investigator questione wh;fher a.relationship existed
betveen the two detoding skillg, wo;d identification and PS identifi-
cation, tested in this study. As indicated b% Table V, the |

A\ 4
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correlation betweee wotd identification (WI) and PS identification
(IPS) was significant at the .0l level. éimilarly, a gignificant
relationship was foundvbetween constructing words, i.e., spelling
(Sp), and constructing PS (CPS). It appeared, therefore, -that skill
in decoding words and in decoding PS was related; end that skill in
enceding words (spelling) and in encoding PS was relateh.

The high correlation between word identificagﬁon and spelling
(WI and Sp) showed that skills in encoding and eecoﬁing wor&s\ere
related. Similarly, the correlation between identifying !hd co;—
structiﬁg PS (IPS and CPS) indicated thasiskills 1ﬁ.encodiﬁg and
decoding PS are related. | .

‘ The suggested possible four-way relationship between skills

of word identification, spelling, PS idgntification, and PS con- |
struction was shown in Figure I (Chepte:§3), This relationship, as
shown by correlations of test results in Tab%g V was found to be
gignificant at the .01 level.

Cross—lglztionships were also discovered in analyzing the
data. Figure II diagrammatically represeqté these cross-reletionshies,
which may be summarized from Table V. A sigﬁificent relat;onship
was fbued between ;dentifying words aed'donsttucting PS (WI and CPS)
and between spelling and identifying PS (ép and iPS).

Tﬁere appeared to be aniihter—relationship among word identi-
fication, spelling, PS identif{cation, and PS construction Deeoding

and encoding achievement seemed to be related Achievement on the

tests of coding words see?ed to be related, and achievement on the
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test of coding PS seemed to be related. Furthermore, achievement in
decoding words and encoding PS was significantly related, as was

achlevement in encoding words and decoding PS (Figure 11).

Decoding Skills Entoding Ski 11s
Words W ., Sp
Perﬁissible IPS - CPS
sequences ) .
Figure 2. Cross—Relationships‘Between the Four Testé

Hypothesis Three

There is no significant difference between achievement

in grade one, grade two, and grade three in word iden-
) tification, spelling, PS identification, and PS con-
%, struction.

To test this hypothesis, the means and sténdard deviations of
the subjects' scores on each of the four tests were found. The
ANOV15 IBM 360 computer programme Was used to determine if a difference

. existed between the three grades on each D{\the tests. A Scheffe

N
a»

test of Multiple Comparison of Means was applied to the data to deter-

(3

mine the significance of the difference between the mean s{ores of
. N
the grades. The mean scores ol the three grades and the differences

between these scores will be discussed for each of the four skills,

¢

along with the behaviour of the students observed-during the testing

sessions. , ' .

¢ i . ’ ‘ ’ . [

Student performance in Qord tdentificdtion. The children's




69

behaviour during‘the administration of this test was observéd. Some
of the children, having correctly péon0unced a series of words, made
comments indicating that they were unfamiliar with them (e.g., '"Hey,

I don't even know wﬁat half these words mean!'"). These words nonethe-
less were given credit as this test measured word pronunciation, not
word understanding. Many of the children seemed to sound out' the

word to themselvesiin a whisper. Then, in many instances, after
modifying or correcting the stress of the syllables and/or some of

the sounds wiéhin the word, they synthesized the sounds and.pronounced
the word aloud. In these instances, vwbwels appeared to be modified
more often than consonants. In migpronounced words also, the efrors
were greater forvvowels than for consonants.

The mean scores, standard deviations, and sténdardized norms
of word iéentification achievement as measured by the Slosson Oral
Reading Teét are presented in Table VI. Pupils in %}l grades ap-
peared to have achieved well above the standardized scores for their
level, although a wide range of achievement amongst the students was
evident from the rather large standard deviations at each of the
grade lgvels. The greatest increase in achievement on this test '

appeared to come between\gradeé;éne and two (2.51 years). Additional

improvement in word 1dentification was also evident from grades
)

two to three.
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TABLE VI

STUDENT PERFORMANCE IN WORD IDENTIFICATION

Grade N Mean Grade Standard Standardized
Achievement Deviation Norms
a . 30 2.83 1.24 . 1.70
2 30 o 5.34 1.69 2.70
3 30 5.96 1.38 = -0 3.70

Application of a one-way analysis of'variance to the data
(Table VII)‘indicates that there was a significant difference (p<.01)
between the mean scores of the grades. Table VIII indicates that this
.significant difference occurred betwéen grades one and two, and be-
tween grades one and three. There was .no éignificant difference be-

tween grades two and three word identification scores.
TABLE VII

ANALYSIS OF VARIANCE IN WORD IDENTIFICATION

Source of Variance Sum of Squares Variance Estimate DF F

]

Among means of s
total scores 16494.06 8247.03 , 2 32.25
Withip scores 18280.50 210.12 87

*k
Significant at the .0l level
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TABLE VIII

THE SCHEFFE COMPARISON OF MEANS ON WORD IDENTIFICATION
SCORES ACROSS GRADES

Grade 1 . 2 3
* % * %

1 1.000 .000 .000

2 1.000 .263

*k .
Significant at the .0l level

Student performance in Spelling. The children's behaviour

during the administration of this test was observed. Magy students in
grade one seemed to sound out the words in a whispér as they wrote
them; This pattern of behaviour was observed to a lesser degree in
grade two students and only in a few cases with grade three children.
The mean scores, standard deviations, and standardized norms
for spelling achievement are presented in Table IX. Again the mean
s;udents: score at each grade lpvel was above the standardized norm
for thgt ;rade. The greater inter-grade improvement in mean scores
in spelling was 1.83 years, occurring between grades one and gwo.

Further improvement- though not as great was evidenced between grades

two and three.
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TABLE IX
STUDENT PERFORMANCE IN SPELLING
Grade N Mean Grade Standard Standardized

Achievement Deviation Norms

1 30 2.21 .66 1.70

2 30 4.04 1.06 2.70

3 30 4.65 .96 3.70

Table X indicates that there was a significant diffference
(p<.01) between the mean grade scores of the spelling test. This
diffe;ence (significant at the .0l level) occurred between grade one
and grade two, and between grade one'and grade three, as shown in
Table XI. A less significant difference (b<.05) also;ogcurred between

i

grade two and grade three.

TABLE X

ANALYSIS OF VARIANCE IN SPELLING SCORES

Source of Variance Sum of Squares Variance Estimates DF F
. *k
Among means of .9686.81 -, . 4843.41 -2 58.4
total scores .
Within scores 7209.19  82.86 87 .
5$ *k . T
- Significant at the .0l level

%
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A
TABLE XI
) )
/ . ‘
J THE SCHEFFE COMPARISON OF MEANS ON SPELLING
SCORES ACROSS GRADE
P
Grade = 1 2 \ 3
: k% ‘ *%
1 1.000 .000 .000
: *
2 ' 1.000 .036

*k Significant at the .05 levefs
Significant at the .0l level _ . ;

Student performance in identification of P6. The children's

behaviour was observed during this test which required them to circle
the PS and to cross out the NPS. Sﬁudents attempted to sound out
the sequences in a whisper. This tendency appeared most!markédly in
the grade one children and least markedly in those in grade three.

Table XIi pfesenﬁs the mean scdres, standard deviations, and
mean bercentages of correct answers of each of the grade levels amd
of the total group as measured by the Test of Orthographic Structure.
The score on. this test fepresents the ability of students to differen-
‘tiate PS from NPS‘when identifying pseudo-words. Of the three sequencegv

per item, the students were requiréd to ’lentify the NPS and one of the

two PS. Either of these two PS, one of which was of a higher f;gq'fj;ww
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from NPS for that item. Thus ability to idéntify the NPS in each

item was necessary for that item to be considered correct.
Y ' TABLE XII

\\\\\\\ STUDENT PERFORMANCE IN IDENTIFICATION
' OF PERMISSIBLE SEQUENCES

Grade N Mean Standard Mean 7%
, Score Deviation Correct

1 ) 30 8.17 3.69 54.4
2 30 11.90 z.éa | 79.3

3 30 | 12.97 2.16 86.4
1, 2,63 90 11.01 | 3.57 73.4

/

The results lndicated that grade one children were correctly

b ;;Ié-to differentiate PS from NPS in slightly more than half‘thek
items; grade two children in approximately thrée—quarters of the
items; and‘grade three children in approximately nine-tenths of the
items. There appeared to be a developﬁental improvemenﬁ from grade
one to grade ‘three in ability to identify PS from NPS. By the end of
April of theif first Qear'gg ﬁchoél, children could identify some of
the aéceptable-patterns of Enélish ogthography. There wasrgreater
improvement between-gradés ohe and two than between gradeéeaﬁglapd |
_three. Thus the'amount of improvement decreased with ascending gradé
level. : . -" | ;

An analysis of variance applied to the PS identificﬁtion

) . / )
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revealed a significant difference (p<.0l) between the mean grade scores

as presented in Table XIII. Table XIV indicated that this difference

(significant at the .0l level) occurred between grades one and two and

between grades one and three. No significant difference occurred be-

tween grades two and three. These results indicated that improvement

between grades one and two is significant while between grades two and

’
three it is not.
TABLE XIII

ANALYSIS OF VARIANCE IN IDENTIFICATION OF
PERMISSIBLE SEQUENCE SCORES

Source of Variance Sum“ Squares Varia/n-ée Estimates DF F
d{, . N *k
Among means of 341.15 ‘ 190.58 2 21.65
total scores ' '
Within scores 765.84 8.80 87
: i
%k '
Significant at {the .01 level
X TABLE XIV
THE SCHEFFf'CO ARISON OF MEANS ON IDENTIFICATION OF -
PERMISSIBLE SEQU%?CE SCORES ACROSS GRfB;Sm\\
) - . f— A
. ' j A
Grade . . 1 v 2
AR . o ‘ e *%k - . k%
1 A 1.000 : .000 | .0c0 .
. . . 4
2 ’ i 1.000 . 383

j:** .v .
Significant at the .01 level

>
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Student performance in construction of PS. On this test chil-

dren also attempted to sound out the pgeudo-words 1in a whisper, As
in the test measuring PS identification, the amount of whispering
seemed to decrease with grade.

Table XV presents the mean scores, standard deviations, and
mean percentages of correct answers of each of the grade levels, and
of the total group, as measured by the Test of Letter familiarity.

The scores on this test represented the ability of stuaents to differ-
entiate permissible from non-permissible sequences when constructing

pseudo-words. Correct answers were determined in precisely the same

- manner as they were for the test measuring PS identification.

TABLE XV

STUDENT PERFQRMANCE IN CONSTRUCTION OF
RERMLSSIBLE SEQUENCES

—i
Grade . Nv Mean Standard @ | Mean %
Score Deviag}on .Correct
1 30 8.93 . 2,27 44.1
2 30) h 11.87 ° 3.63 ‘ e 59.3
3 30  13.20 2.96 '  66.0
’1, 2, & 3 90 . 1_1'.33 3.45 . 56.6 I

. . . ' A
The results indicated that this test was more difficqlt for

the students than was. the test measuring PS identification. The medh

percentages of correct answers were consistently lower at each grade
- \ . Kl
_level for PS constructien than for PS identification--10% at the grade

Vo
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b1

one level, and 20% lower at botﬁ the grade two and grade three levels.
The total score for PS constchtioniwas 17% lower than the total
scores for PS identification.

A gradual increase in mean scores,lhoweQer, indicated a de-
velopmental improvement from grade one to grade three in constructing
ES. By the end of April, the pupils in their first year of school |
were able to construcy 44% of the letter sequences according to the

rules of English orthography. By Apgil of their second school year,

-

studentg were able to constguct approximately 60% of the sequences
correctly. There was greater improvement between grades one and two

than between grades two ﬁnd three. By April of their third school

year the children were correctly ablﬁsto construct PS and NPS on two-

[ 4

thirds of t}le items. | o \__/Qj

. ' - [
To determine whether this improvemégt over thewthree years

was significant, an analysis of variance was carried out. The géSults

of this analysis are ptesented in Table XVI and showed that there was

a significant difference (p< 01) betwg?n the mean scores. Table

XVII indicated signifi e diffez’ences "!:p< 01) between grades one ‘

r “

and two and between grades ofie dﬁd three‘ No significant differencr

-

occurred between grades two and three. ' , e
. . y T o

T ad
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TABLE XVI

ANALYSIS OF VARIANCE IN CONSTRUCTION OF
PERMISSIBLE SEQUENCE SCORES

Source of Variance Sum of Squares Variance Estimates DF F

* %
Among means of 285.86 142.93 2 15.82
total scores

Within scgrés\ - 786.14 - 9.04 ' 87 .

2

—

*k
Significant at the .01 level
, «

TABLE XVII
o ' . 1

- - . , . .
THE SCHQFFE COMPARISON OF MEANS ON- CONSTRUCTION OF
PERMISSIBLE SEQUENCES. ACROSS GRADES

Grade 1 R 2 3

A - ' *k *%
S 1 1.000 - .001 .000

2 v 1.000 .273

o ’ v
Significant at the .0l level.

Hypothesis Four

- There is/no significant difference between- grade one,
grade two, and grade tfixee in their scores of high-
frequency and low-frequency sequences. -

To\ test this hypothesis, the means and sfandard deviations of

the subject§T scores of low-frequency and high-frequency sequences
. 7 y

»
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were calculated for the tests measuring identification of and con-

-

f

* gtruction of PS. The ANOV15 IBM 360 computer programme was used to

determine if a difference existed between the three grades in each of
thegse scores. A Scheffe test of Multiple Comparison of Means was ap-
plied to the data to determine the significance of the difference

between the mean scores of the gradee. Results of these analyses

“ ~ A -
w11l .be discussed in relation to each of the two tests.

-

’»~

PS identification. On the Test of Orthographic Structure the

children were to identify one of threeipseudo—words in each item as
being é PS. Of these three, two were PS, one of a high frequency and
one of a low frequency. Either the high-frequency PS or tﬁe low-
frequency PSawas“acceptable.

A.breakdown of the scores determined the number of high- and
low—freduency seqeences chosen at eachwgrade level. These mean scores,
and their standard deviations are presented in Table XVIII. The |
percentage of high-frequency and low-frequepcy reSponsee chosen.in'.
relation to the total PS score 1s also presented in the same tab1d.

The mean score of all subjects showed a difference between the
numberlof each response type ehoqen. Out of the total number of
correct iteﬁs, the cpil&ren chose high—frequency sequences in more -
than 6OZ_of the items at all-grade levels. This indjcéted a preferefice

K i
in identifying high-frequency ‘as oppdsed to low-frequency sequences.

AN

&

e



TABLE XVIII

STUDENT PERFORMANCE IN IDENTIFICATION OF PERMISSIBLE SEQUENCES
TYPES OF RESPONSES -

Grade| A-High-Frequency B-Low-Frequenty C-Total Correct P
Mean S. A Mean S. A Mean S. _ A
Score Dev. (XA/XC) Score Dev. ,(XB/XC) Score Dev. (XC/XC)
= - 57“_)
1 5.73 3.00 70.1 2.43 1.52 29.7 8.17 3.69 100
2 |7.57 2.63 63.7 4.33 2.37 36.4 11.90 2.8 ~100 :
- %
3 7.53 2,25 /;Q.l’/, 5.43 1.98 41.2 12.97.  Z¥16 lQO
1,2, : . : .
&.3 6.99~\2~Jﬂ/ 63.0 4.07 2.31 37.0 11.01 3.57 100
b J .

It was noted that the total mean égore‘for Pgﬁshowed an im-
provemant at each grade level (Hypothesis Three, TabléﬁXII); An in-

\ .
crease §f mean scores over grades was also evident for low-frequency:
respij7L. The mean number of high-frequency responses was inconsis-

- ; i .. (\ -
_tent with this trend, however, as scores showed an increase from grade

' one to grade two, but a decreasc from grade two to grade three. To

-
”
7

clarify this apparent inconsigtency, the percentages of each frequency
type‘(yith rglation to the totalefcorg) weré examined. _}he pe;ﬁ‘i;age
of low:frequency responses chosen was shown to increase with ascénding
g;édg. The percéntage of £igh—£réquency responses conversely decreased
witﬁ'ascending grade. This explained the reason for the drog‘in mean

.  high-€}equénéy‘scores found at the grade three lexei. Ihesé'results‘

indicated the presence of a tendency of children from grades one to

]
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three to.increasingly identify IOﬂifrequenpy sequences,

An anaiysis of variance wash%pplied to the data fé determine
if the différences between the mean grade scorés was significant. #
The results of this énalysis are presented in Table XIX and indicated
a significant difference between the grades for high-frequency re-

sponses (p<.05) and for the low~frequency responses (p<.013.

TABLE XIX

ANALYSIS OF VARIANCE IN IDENTIFICATION OF PERMISSIBLE SEQUENCES
o ' TYPES OF RESPONSES

’
4%

Response Source'of - Sum of Variance
Type Variance, Squares Estimates - DF t P
L o
. - “
. Among means S , j
\i,. o of total - : ‘ ) | )

‘ " scores « \ POa ‘ o*
High- o ?‘6.02 | 3:_3.0} 2 4.7
Frequency oo ' . e

Within ' 610.70 +7.02 87
‘scores ’ '
;
Among means )
. ~of total , :
scores : 138.20 .
Low- o A
Frequency . ‘
. Within .
- 8cofes 343.40
s i \ : ’ ;
* ) . ) , i /
axxolgnificant at .05 level .
~<-Significant at .01 level B
Table XXlingicated that significant differences occurred between grades

3
f

* one and two and between ohe and three for»high~frequenqy responses

»

. A ' )
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(p<.05) and for low-frequency reeponees (p< 01). No significant o

difference between gtadea t:wo and three was evidenced.

“ TABLE XX = . .
' * THE SCHEFFE COMPARISON OF MEANS IN IBENTIFICATION OF\ >
PEi!MISSIBLE SEQUENCES, TYPES OF RESPONSES
Grade -2 3
. ’ . e o * T
1 high-frequency ‘ .032 - .036 »
. v'b : . R .’ ‘; T & . ) * ’ -
‘ ) . low-frequency ' . . .002 *e - .000*
. (,‘ ."_ . - ! ~ « v’\:, B §
. 2 _ high-frequency, . ' .999.
o » gl " e \ ' ‘ ) & . .
' low-frequency -, I .+ .106
' 4 . . |‘-‘“’" . , -
~,_; Significant at -the .05 1ev‘él ’ ‘¢ f
A Significant at the .01 1e‘VeL N v
< ?n'; . N

PS conetruction. ‘On t;he Test of Letter Familigrity students

-
£

' 1

were ‘re'ﬁuired to éheose one of three letters to complete a létter
sequence. Two of the three letters , properly ipserted, would .construct

a PS, one a h’igh-freqnency BS and one a 1ow-ffequency PS. (Either of

these two 1 ctere was ecceptable ) - The thitd letter, when inserted,

..\ &

would construct an NPS.

w_. A breakdovn of the aéores determined the nul‘nber of high~ and low-

’

'frequency aequencee constructed at ‘each grade level These mean v

ecoree, etendard deviatione and the percentage of t:he mean total score

- “that they represent are preeenned in Table XXI. v e

o \ P . ’ R . . y .
. R .. . N ° '
1“‘ . \ _ , P
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! velopnent vas not conpletely regular, however, as indicated by the N

TABLE XXI

*

83

STUDENT PERFORMANCE IN CONSTRUCTION OF PERMISSIBLE SEQUENCES |

.

TYPES OF RESPONSES

ér

L4

Grade| A-High-Frequency B-Low-Frequency C-Total Correct
[Mean s. z Mean S. _ % | Mean §.° . %
Score Dev. (XB/XC (xXc/xc

Score Dev. (XA/XC)

Score "Dev.

5.33 2.15

1 59.7 | 3.60 1.81 40.3 8.93 2,27 ':}QQ
2 (6.0 2.5 -SL4| 5.77 2.3 48.6 | 11.87 3.63 . 100
73 7.13 2.66 54.0 | 6.07 2.2 46.0 | 13.20 2.96. 100
1, 2 I § |
&3 6.19 2,53 54.6 | 5.14 2.39 45,3 | 11.33 3.45 100
|
VN

The mean scbrgy}

for all'gradéé combined showed a'difference be-

\

v

tween the number of each response type chosen, in favour of high-

frequency sequences.

the total score for high-f}equency responses, and from 40% to.50% of

-

the total score for low-frequency resﬁégg;;. Thus there appeared to ee
" to a lesser degree than was evidenced in 1dentifyiﬁg'PS (Téﬁfa XVIII).

showed an improvement at each grade level (Tabie XV):

-
rd

Scores for each grade ranged from 50% to 60% of

~

a preference to select high—frgduency sequences in constructing PS,‘bué

It was noted that the total mean score for PS conatructed

An incréase ofle

mean scores with ascending‘grade was élso gvident for both the high-

freﬁuency'and-1omkfraquency responses (Table XXI).

\

\

\.

-~

~

-

bd

The pattern of de--

\ actual percﬁntag& of high- and low-frequency responses out of the ‘total



o

* L ! L . ) )
% eSignificant at the .05 level
Significant at. the .01 level

’;2":3 ¥
responses. High-frequency mean percentages decreased from grades one
to two but increased from grades two to three. .Conversely, low- .
frequency percentages increased from grades one tq twq but decreased
from grades/two to three\ The tendency to select more low-frequency
] .
sequences with grade noted in identification of Ps, was therefore ;ﬁ, '
, Ty
evidenced only between gradea one and two in the construction of PS,
Ap analysis of variance (Table XXII) revealed that significant
)
differences existed between the grades for both high—frequency mean —
- /
: ecores (P< 05) and low-frequency mean scores (p<. 01) It was determined
v L
‘ ?fj?‘ TABLE XXII A " -
ANALYSIS OF VARIANCE IN CONSTRUCTION OF PERMISSIBLE SEQUENCES .
. "~ ‘TYPES OF msrouszs y
. T
;proneg Source of Sum of Variance(&\ B ‘
Type . Variance . £quares Estimates DF F .
1 T ’ /
Among means - ///
of total 9 4,48 ) 4,03*
48,95 24,48+ .
High- ‘scoree +
Frequency  yithin scores  528.83 6.08 87
. . [}
Among means . -
~. of total E . *h
coo scores 108.69 SévSL | 2  11.69
Low- . - . S W
( Frequency  uethin'scores  404.43 4.65 87 ' -
AN o
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(Table XXIII) that these differences occurred'$n1y.betweq"Prade; one

and three fo

r high—freqpéhcy responses (p<.05). For ow-ffequency re~

sponses a significant diffgrence (p<.0l) was evidenced Poth Setweep

' grades one and three ‘and between grades vne and’two, butcnot between

grades two dnd three.

"
@

-
c e

\

TABLE XXIII

SEQUENCESX TYPES OF RESPONSES

#

. . .
~ ’ . . L d
R B

THE SCHEFFE COMPARISON OF MEANS IN CONSTRUCTION OF PERMISSIBLE

2) ’ * - 2 - _

Gra&e . 3
i i " - -
. . high-frequency ‘ - 487 2022*
1 ' o _ ok . Rk
. low-frequency . f .001 .000.
oo 4 - \
. . . high-frequency ‘ | L2731
- 2 ] s ' ) ’ » :\\ ] .
+ low-frequency . - ' : %, 8651
. ¥ . ! Ut \
i . ; o - N
. wa¥iBnificant at the .05 level Y .
- -Significent at the .01 level

Although not consiatent these reaulta indicated ‘that a trend

exicted 1n both identifying and constructing PS

high-fraqucncy relponaes "than. low-frequcncy responsés, but the number .

4

®

L2

4 -

Qf lowarequency responses increased with aacending.grade.’

Y
Y

/M B Y A P

achievers snd bottom aéhievers: of each grade and- of

. total group 1n their oclagtion of‘high-frequchcy or -

“.“ * e ",W.‘
NI "4

-

» Thare is no aignificant differance batwaen scores of top

he

Cbildren chose more

o



’/, . o o . Y -
1ow~frequency aequencee.. ) S ff o %ﬁg‘
As there appeared to be an increasing tendency t% selec: 1aw~'

",

-frequency responses in all grades’ in PS identification end from grades
:one .to twq?and grade# one. to three in PS. construction (Tables XVIII,
‘XXI), the basis his preference wag examined in the light of
achievement. Top and bottom achievers (see DEFINITION OF TERMS ‘ s '\<

»

ChApter I) weté’eelected on the basis of achievement in the - teets

‘\

measuring: . . T

'(a}’.word identification, i. T

() cpelling, R | S
(e) identification of PS and P R
T e T e T e
(d) conetruction of P%i S 'ﬂ-'.flﬁ:jlf?,;giﬁ |

peing ‘the computer Sotf technique the top third and the bottom third

of the scores on each test vere aelecteq. This resnited in liste conw i
,taining'ihe top 10 scores in each test and the 1oweet 10 ecorea\in eqch
. test, for each of the three grades. It also resnlted in.lie;s é;n- i
taining the top 30 scores in each test and the loweat 30 scores in

each test out of the total group o{(éo students. Scores of the top

und botton achievera were compared to determine whefher ‘there exieted

a differenoe in their selection of high— or. lowb frequency PS. The
hypothesis vas’ teeted by an analysis of variance using the ANOV1O . IBM

coNputer'prog:anne o , o ‘

In order to detetnine the eelection p;eference of low- or
high-frequency Pﬁ four, new scores were created for each subject ftom

the orizinnl test ecoteo. Theee scorea repreeent the following ratios'



”5: (a) the ratio of high—frequency Ps:fb the total acore

thuMlWMML L A~ o

e T (b) th"rgtio of low—f:equency PS to the total ecore in
_PS. identification (LI/TI).f . -

. '-*f' (c) the re:;o of high—frequency PS ﬁo the cotal score

4
~

1n PS construction (nc/rc) and . S }J B

v

”tid)i the ratio of low-ftequency PS to the total score

v ﬂ‘#.\, a 1n PS construction (LC/TC)' J | .
;»Mean Bcores were determined for g;ch of the hQ;tom achieving groups and
B \ ’\ v \
'-_each Of the top achieving gr(mpg. » . L 4

| The top achievera a;d bottom achievers of the‘tothl group were
A;\examined rst as their scorea repreaented the greateqt'difference be-
‘?'¥ween/;op and bottom echievets;' T teats were applied to the data to
deteruine the difference betuaen the meeaa of these 1ndependent samples._

ZAa tbere were‘no preconceived expectetione of the direction of the »

d °

\

'bility rether than by a one-tailed teet.

reoulta, the eignifidinee vas detetnined by a two—tailed test of ptoba-\\\‘

-

‘The: hnen ecoree, etenderd deviatizna, and probebility for the

«

top end botton wotd 1dent£f1cetion achievere from thd total group are
TFpreaented in Teble xx:v The zeeult- revealed no eignificant differ:
ence betueen the two groqpn' telection of”sequence frequeucy. ‘tqp
”f echievire 1n uord 1dentit1cetien eppatently did not 1dentify nignifi-.

| g:ntxy more nor lpo- hi;h-frequenqy nequenceo, nor lignificently more

. not leee lovbfrequency eequeneee theq battom achievere..w qu was the

B
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’ \‘.‘>top achievers' freguen\ey choice in ‘constructing PS’ aignificantly dif-

. ferent from bottom achievers. °

-

-
N " .
| _ . TABLE XxIV

.

) FREQUENCY. PREFERENCE OF TOP AND BOTTOM ACHLEVERS ‘
BASED ON WORD IDENTIFICATION .

—

. * 4_- ,\ .- - .
- Ratio Top AchieveYra, . Bottom Achievers . DF Probability

Lo
. Mean -.5.. %. Mgan .- . S. Dev.
L : ) . oo
HI/Ty .59 .19 66 .19 48 J”
FI/~TI’ il 1} | 34 - 19, -8 = ’3\8 .
HC/TC .56 113 3 .19 58 .380
. P . . . . L]
Lc/Tc. .46 .13 42 T .19 58 .380
. N \‘ . " * . a-‘ ‘, (k .
7 ; '

Significant at the .05 level .
S:lgnificm’t at t:he .01 level
;L f

"In a sijilar mstnet, the frequency choice of the total group's

/top and Botton h‘ievere in epellindwu examined. ;I'he m?n scores,
)
lt:anderd deviation, lnd probabiltty for the two groups is presented in

K .'ublc xxv ‘l'l;e tuultn reveehd no nignif:lcant diiferenee bq&ween the

top lnd bottou .ch:l.evore :I.n tluir frcqnency preference when 1d¢ht1-
¢ .

'..fy;ng and oon.:rucung PS. . .

. ' .

N s .
: . . i '
" ‘T

' c‘ j: ] - s ‘ :' . . »
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TABLE XXV -
FREQUENCY PREFERENCE OF TOP AND BOTTOM ACHIEVERS
BASED ON SPEI"LING '

ke

] . 1 " . - - T
Ratio Top Achievers: Bottom Achievers DF Probability
Mean S..Dev. Mean S. Dev. ‘
<4 0 - .. .
HI/TI .61 .15 .66 .19 58 .254
LI/TI .39 . .15 U360 .19 58 .254
P 1_”);" p .
HC/TC .51 .15 .56 .18 58 .223
. LC/TC .49 .15 YA .18 58 .223

* . ® i‘{‘ .
axSisnificant at the .05 level
Significant at the .01 level

& : ’
* The total group's top and bottom achievers in PS 1denti£icaf

5 ‘ .
tion was ‘exsmined next. The mean scores, standard deviations, and

probabilities of their frequency selections are presented in Table
XXVI. Results indicated that no significant difference existed between
_ the two groups' selection of sequence frcguéhéy. ' e = :

A ' .. |
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TABLE XXVI .
4 FREQUENCY PREFERENCE OF TOP AND BO‘I'I‘(!{ ACHIEVERS "
BASED ON IDENTIFICATION OF PERMISSIBLE SEQUENCES
Ratio  Top Achievers Bottom Achievers ' DF | Probability -
Mﬁln s. DeV. Mean .So DeV. : ox - . ""‘ | ‘
/ X Te o r MoaA
HI/TY © .63 .13 .67 P .21 58 ~ . 322
LI/TL T ——13 L33 .21 58 .322 BN
HC/TC - .32 .13 .55 .20 58 519 '
- o ‘

LC/TC 48 - .13 45 .20 58 .519
Significant at the .05 level : - , i
Signif:lcnnt at the .01 level ‘

VR -

@

Finally, the total group's top and bottom achievers in PS
cénatructid;'vu exsmined. The mean scorea, standard d"eviatizmac,

.and probabiutiea of their frequcncy aeleccion are presented in ,
ot

¥

Table xxvn. No significmt diffcrence exl.oted between top achievers,'/“v
-and bottol tchicvcto' uloction of sequeuce frequcncy. L
Therlforc, {:op achicvera nnd bottom achievera of the total

group did aqt. dif.fcr o!.mficantly in thc:l.r preference of high— or -
_ | _lov-f.rcqunncy uquoneu. Hun scores :I.n all four tablu ('rab/l{ mv,
Tabh’;V mu xm lnd Tabh xxvn) holnvat, mdicnud that top

"cch:hvcu couhtutly uhctad norc low f:oqmcy nquencu thnn -_'_
) ‘~‘botu- ach:l.mrs. in uhtion to totsl lcor¢. md bottewuchunra P

L cmmcly uhcud mu h:l:h fnqmcy lcqmcog
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K D  TABLE XXVII
—!
FREQUENCY PREFERENCE OF TOP. AND BOTTOM ACHIEVERS
BASED ON CONSTRUCTION OF pzmssmm SEQUENCES
‘-
Ratio - Top Achievers Bottom_thiovers DF z T frobability
. l / 1
o Mﬁm §O Devo Mean . So DeV. o i .. .‘/%
HI/TI .62 .5 .64 . .18 58 610
CLI/TI .38 A5 .36 .18 58 . 610
CEC/TC' 56 , .4 .56 17- 58 - .541 .
Le/Tc .46 .14 N A7 A 58 © 541,
Significant at the .05 level S
) 1

- Top achievers and bottom achievera of each grade ‘were also

emined in exactly the same

4 Significant at the .01 level

el

ner wmre top and bottom achievera

, of the total group. , Achimrs were dcfinod first with rupect: to

R

word idmtificntion, thm opell:lng, Ps 1d¢nt1f1ca
atruction. In each cuo thg:e wu no uign:lficant {difference in the:l.r |

'y

<

tion and PS con~ ,

froqucncy protoronca. As tla dou are s:l.n:l.lar to those for ‘the wholo

’ group. thoy wul not ‘be pmontcd hou.

PO T
‘h\ .

o

1. smn .ror[ m,_vnnsﬁz:r's

. The aress %nwhich achievement were measured were: = = -

LR



(a) - word identification,

(b) spening,

-

(c) identification of PS, and

~ (d). ¢onstruction of PS. , .

Signifrc/ant correlations between the_four tests were revealed.
o ! . > N :
The correletibn between achievement in word identification and reading

wea found to be’ the higheet of all the corrélations. Resulta indicated

that an inter-relationship mnong all four tests was preoen/ .
N The three gradee were compared with reepect to their acores of
7 o

word identificetion, epelling, PS identificetion,‘md PS construction.
P\A.“,_g_:lgnificant difference vas found between grades one and two and be-
tween gredee one and three on all four measures. No eignificant dif-
ference dccurred between grade ‘two and: qrede three except on the

' -pelling measure.  An increue i,p ‘achievement w:lth escendin’g grade

A

.wu e’videnced on ell measures. The emount of ihprovenent between
o eeg’fm grede however, decreued ‘rith ascending grede.

: 4 + The three greden were c%npered witb reepect to their high-
/ frequency end low-frequency scoree on the neesufee of Ps identification
/ 7

,/ ’ end Ps conetruction. Significant differencea were found between gredea

// . 5 o
o one and pvo end betveen gredee one md iﬁree in xthﬂ n\mber of high-'

v v,."_“"v‘_’,;identified, the nunber of low-frequency eequences
. ”':I.dentified Qnd the mllber o£ low-frequency sequencee conetructed. ]'. A 3
"‘eignificent diffemce betvnn gredee one nnd th;ee hut not between e
‘!lrl:ln one end tvo, \iu found :ln ncoree of hi;h-frequency eeqmcee o
eoutructed.f lo eim#:iﬁuht diffqmce bet\nen 3rido atwo end p:ade
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three frequency scores\wss found‘either in 1dentify1ng of in constqpcting

PS. The totsl group of children 1dentified high~frequency as opposed .

to low-frequsncy sequences 1n 602 ofothe items and constructed high- 9

: frequency as opposed to lowareduency sequences on 55% of the items

Results thus suggested an overall preference to select high-frequency

sequences which diminished with sscending grade level. V R
Top achievers and bottom- schievers were selected from scores

on uessures of word 1dentificstion, speiiing, PS identiftcation, snd

_ PS construction. The two - resulting groups were compared with respect

to their relstive selection of high- snd loberequsncy responses. &pp

‘achievers and botton schievers showed no significsnt difference in

their seleétidh of high- or low~frequency responses when identifying -

,nOt.vhen constructing ?S. This non-significsm ﬂfference occurred

A e

‘when top and bottom schievers were selected from the whole group as
uell a8 uhen they were selected st.esch grsde level. It vas ‘noted
thst slthough the differencs uss not siznificsnt, top schievers con—

sistently selected nore lov-frsquency sequences thsh\:ottsu schievers B

_ snd botton schievsrs sslected mors h13h~£requsncy sequsnces thsn qGS/” .
i echisvers. d.f : ;‘f o .rvt L _,;7 e d,\. ’

*
I £ o N N ot : . I Y v' . ) ’ . - )

' IIl. ADDITIONAL FINDIHGS .

L ey
LIRS )
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have been- due to hie method. of ecoring. Of the three peeudo—worde
presented in- :ach item, two were PS and one NPS. Heck scored as
correct 311 items 'in which oneﬁ PS2 wagp eelected, regerdlese of whether
the child ;ae'able.tg ident1fy or construct the NPS. It.ls held
that &his method of scoring did aot measure children s ability t’dif—

feredtiate PS from NPS. .By chence‘ alone,n subjects would receive

,credit for 66.6% of each of these tests in identifyirrg and’ cdnetructing
v ?S. Heck's report <that, children found little difficulty in eelecting .

' -PS then, is hardly eurprieing T Their ebility to identify, and to
canetrnct PS as meeeured by resulte of the pr‘esent etudy, however, in-

diceted that the teek wee more difficult.

~

The method of scoring ueed in thie etudy required that children :

ehow ebility ¢o differentiate betveen the PS end NPS. 'I’het ie .a PS

a

a8 well as an NPS had to be indicated for the child to receive eredit f

for thet item. S <, IR ’ xe .

Ly » ‘ .

f"; T ¥ couparieon of thie reviged nethod of ecoring with Heck'
method wee c,arrict out. "The two nethode of ecoring were' epplied to the o
data of thie etudy. A comparieon of thl teet corrhlatione determined o

S

by the Peeraon Product Honent techqiqie ere preeented in ‘rv 1 ) XXVIII. —

s Semteen of the 20 correletione were higher when scored " revieed

fne\;ﬁod u oppoeed to. thet ueed by Heck. 'l‘wo of the corre;letione which
‘ ‘u‘e m—eigniticent dhing Beck'e -ethod, ere eignificent et the 01

_Vi-;level ueing the revieed n\ethod. — -!‘ T ’,

STt . EORRI R FRER AT N L e RN .' L Sl
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Table XXIX presents the means of the tests measuring the iden-
tification of and construction of PS, The results are those of the

-gubjects used in this study but scoring was done once using Heck's
. .’ ~

method and once Jsing the revised method. Using Heck's method, the

- . L T Y -
subjects would have received relatively high scores (almost 100Z

&

accuracy in méan PS identification scores for grades two and three) as .
- compared to the,5evised-mefhod. Théfreviged.method showed a mote ob-

) viou&)pattern of improvement.

¢
o

TABLE

COMPARISON OF “MEANS OF THE .TESTS OF IDENTIFICATION AND

. CONSTRUCTION OF PERMISSIBLE SEQUENCES |
USING TWO METHODS OF SCORING /
A
Total . Méhﬁ Scores”(ﬂeck) Mean Scores (Revised)
Score . . ,
Gr. 1 15  12.6 e s8.2
st cr. 2 15 14.2 : 11.9
- Gr. 3 15 14.6 . “13.0
) Gto 1 20 o ) 1506 ) e - 809
ces®*  Gr. 2 20 17.4 11.9

“Gt. 3 20 » 17l6 1302

“
o

1, PS identification; 2. PS construction .

\

~ -

The diffe:&nce bé%ween Heck's actual results (using hid sub-

’

jects) and the results  of the presentfresearch may now be examined in
/ ’

_~light of.the.different scoring methods used. Table xxx preeents the _

mean scores for the tests\of PS identification and PS cons;ruction

-
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t .
from the two studies. . Heck used subjects in grades two, three, and

four, whereas this:stu inveétigated the same ability in grades hone,
twa, and three. Only ‘gra es examined in both studies (grades two and
three) are compared. Similar differences between the results of the
~ two gr.ades were noted, as was found between the two methods of scoring

used in the present study. The megn scores in Heck's study are higher,

' but the growth is apparent between the grades in both studies.
7

TABLE XXX
COMPARISON OF MEANS FROM HECK AND FROM THIS STUDY

IN TESTS OF PERMISSIBLE SEQUENCE
IDENTIFICATION & CONSTRUCTION

Mean Scores (Heck) Mean Scores ('fhif study)
o ) 1 ‘
Gr.. 2 137 "¢ 11.9
IPSI'
. Gr. 3 14.4 13.0
Gr. 2 14.5 . © 119
cps?- ) ‘
Gr. 3 - 16.2 S 13.2

1. . PS identification;® 2. PS constructionm re

\
As noted in the correlations and in the comparison of means

uging the di.fferent scoring methods outlined different results would
[ 3
have occurred had Heck's rather than the revised method been used.
‘ i

»
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CHAPTER V

SUMMARY, MAIN FINDING$ AND CONCLUSIONS, IMPLICAT{QNS
AND SUGGESTIONS FOR FURTHER RESEARCH

[

. © I. SUMMARY

This study investigated the inter-relationship between
achievement in word»identification, in spelling,\gnd in
differentiating permissible sequences (PS) from non-permissible
sequences (NPS). = - .iu . \ o

A sample of thirty children from each of grades one, two, '

and three was randomly selected from a designated school in the ¢/”\\
+

- Edmonton Public, School System. Each of the ninety children was \“**”/
tested invididually on the Slosson Oral Reading Test measuring skill
;ﬂ ideﬂtifying words (Appendix A). The follow{ng‘thfqg tests were
admiriistered to each grade: |

.l(a) ‘Ehe Graded Word Spelling Tegt (échonell) (Appendix B),

(b) the Test of Orthogrnphic Structﬁr;, designeq by Heck (1972) ////
;" . to measure ability to identify PS and NPSW(;ppeddig C), and ./
(c) _the Test of Letter Familiarity, designed by Heck to measure ’

abilitynto céﬁltruct PS and NPS (Appendix D).
The teacﬁers of the subjects were interviewed individually and - ""1
completedba gﬁeationnaire in order to assess the languagevarés . j .

 programme.  All research was conducted during a two-week period in

-~ April.

98
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The tests were hand-scored by the examiner, and the data.
analyzed and interpreted wiéh réspect to the five ‘null hypotheses
that had been-formulated. Correlation coefficients were computed
to assess the import of sex wﬁth respect to the tqué:/ys well as.

’

to analyze tfié intér-relationships between the various tests. A

one-way analysis of variance ;aé'applied to the data to determine

if there was a significant difference betwgen the- grades in their j'
scores of woxd identification, spelling, PS identification, PS
construcéion, and high- and.low—frequenCy'sfguence selection.
,Furtgir analysis was carried out to deté;ﬁine the difference

betwegﬂ top achievers and bottom achievers in their selection of

_ ) .
high- and low-frequency sequencsf.

II. MAIN FINDINGS AND CONCLUSIONS

Hypothesis One . ~

“ There is no significant c;rrelation in each of grades

one, two, and three and in| the total group, Between
sex and achievemént in word identification, spelling, PS

identificaiipn'and P8 constyuction.

* As no significant correlation p&twg%n the scares of the male

o

‘subjects and the scores of the female subjecta was found on any of the
. . v ’ .

four migasures, this hypothesis was'accepféd. This finding is at odds

%

with much research carried out t;\invescigaég sex difference with
‘reppeét_to school achievement (Samuels, 1943;?£ates, 1961). Possible

'reasons for this inconsistency are given here. Educators have been

criticized for "feminizing" #chools (Smith, 1973), that 1s, for

-

s
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favouring tﬂk female students. Perhaps the increase in male elementaryr

teachers of recent years as well as- .teachers' gradual realization that
<3
boya,prefer to read different types of books than girls, has changed

boys' interest and hence achievement in reading. It was previobsly
noted (Ch. 2), that reading is related to the other language

abilities,

C:\ '
As the results of the non-sigaificant corrélation between sex

and these tests are specific to this study, the explanation may be

in the nature of the sample. Many-of the sybjects came from

academically-oriented families, whose interest in their children &
\’\/

reading and language abilitien might possibly he greater than thet
interest of those families who are not academically orien:ed
Furthermore, Sheldon, Nichols, and Lashinger (1967) found no difference
in: reading achievement whenlboys and girls of high ability were
compared. lf the sample was cdmposéd of hihh-ability children, their
research would sgpport the findings of this study However, abilicyﬁy
of the sample in relation to other populations was not determined

in this study, although scores on the Slosson Oral Reading Test were

-higher for the sample than the normed Scores.

* -t
Hzgothelia Two
' Thete is no aignificant cqrrelation on test scores
‘ in each of grades one, 'two and three, and in the
totnl group betwgen‘
(a) word identification and spelling ,
~ (b) word identification and PS identification and

(¢) spelling and PS congtructiof® and
(d) PS identification and PS construction,

<
'

!

¢ i ) . cos v
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A

This hypothesis was rejected owsPhe grouﬂds that all of the

""above correlations were highly significant (p< .0l1) for all grades

and for the total group. It was concluded that a significant A
. { .

rela;iond%ip existed between the decoding skills and the PS skills.

\Furthermore, significant correlations were also found betweén word

identification and PS construction, and between spelling and PS

-identification. This‘indicated that each of the four measures.

(word identification, spelling, fS identificatipn;/and Ps cdnstrugtion)

was related to each of the other measures., None of the skills tested,
. 3 .

then, appeared to be a totally separaie skill. Ngr are encog%pg nor

{

decoding nor word skills nor PS skills discrete apilities, but are

. related.

.. These findings,lpf the inter-relationship between the vgiious
lapguage nkilis'tested,;s;pport the research duotéd in Chapt;r 11
of this study, which indicated: L ' | B '
| (a) a relationship between re#ding ;hd spelling, |
(b) a relationship betweegjknogledge of orthographic »
] /f* 'atructure and séeiling aghievpment, o
(c) & relationship between knowleage of of;hographic'

. ) Do .
structure and word perception, and -

(d) a posgible relationship between knowledge of
orthogfaphic structure and reading achjevement,
Thus ividqncc points to®a common factor in these skills. , ﬁg,

They each represent one aspect of language ability.| However, a more

vspccifiC‘caéual rclltionahip_ie’plausibie. It has bden. noted

:‘K\‘ ,

L.

s , L ey N o T o .
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‘of the phonemic correspondence of these groups of letters, may be

\

: < \ 102
(Gibson et al., 1962, 1963, 1965, 1970; Rosinski ‘& Wheeler, 1972)
that children acquire knowledge of grapheme-phoneme eorreepondence <
and letter patterns in English«nrthography This study and that of '
Heck (1972) have indicated that this knowledge is transferred to the
identification and the construction of pseudo-wor s. This~
generalizing ability of the arrangement of letterj\in pnglish and \\

/

t@f basis for ability in word identification and spelling. . ’,

Hypothesis Three ' -

~therefore -accepted only in part.

: .
here 1s no significant difference between achievement

in grade one,)\grade two, and grade three in. word '
identificatio&ﬁkspelling, PS identification, and
PS construction. E ' .

Statihtically.Eignificant differences occurred on alll .

measures between scores of grade one and scores of grade two, and

[ : ,
between scores of grade one and scores of grade three.. However, no

significant différence was found between grade two scores and grade
three scores except on the_apellﬂng;measn}e:L,This hypothesis was

-

Scores of the abilities meeBUteq/improGed eignificantlyf

‘from grades one to two, but not significagtly from grades two to thiee,

with the exeeptidn of'speiling.' The amount of improvement would' {'
appeat to decrease, in general, with edch succeeaing grade. .As

te;ting_wae carfied out in.tng iatter part ¢f the school year, the
decreasing inproVencnthin skilis ftom grades‘fﬁd’to three_indicated‘
that'the’"leveliing-eff" of imptowenent,took place during the - third

¢ ) '

.
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- school year. A great improvement on all four measures appeared'to

come_between the end of grade one and‘the,gnd'of’grade two. Jhe

difference between the beginning of grade one to~rh end of grade

one might be equally,great; but was not measured ip this study.

It appeared that someghere in the .second year of /schooling, ehildren :

acguired an ability: \ ‘ ' '
(al to recognize many words,
(b) to spell many words,
(e) ‘to identify PS and NPS of English orthography and @
(d) to construct QS and.hrs of English orthography.

Many of the words pronounced correctly on the Slosson Oral Reading

ngst were reported by the children as being unfamiliar. Similarly,

the pseudo-words identified and constructed as PS and NPS'were also

unfamiliar to the subjects. The intrease at the grade'two level

therefore ﬁight indicate that the chiildren had learned at this point

-

.in time to generalize many of the rules of orthography (permissible

sequences) and of gtaphemevphqneme correspondence. Increasing
. . ; . i*

exposure t& worde in school might allow fnr an increasing ability to
generalize these patcerns. It'wbuld seem rhat children acqnire
awareness of these patterns relatiyely easily, as evidenced by their
performnnee at the end of grade one: ' Cw
\\ Therefore, ir is suggested that children acquire a c;rtain/
fscility in generalizing patterns of English orthographic strutture
\

in grade one (ae noted by the PS tesgg results), which improves

conai@erably in the next year. The r?ird-grade "levelling-off" may.

-
’
Py e
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be indicative of an opt;mal level, or cut-off ‘point, in orthographic
.generalizetion hﬁving been reached by chlldren at this atage. Th;s
suggestion is supported by the research of Rosinski and Whe;I;?‘* .
(1972), w;o found a similar "lé(eiling-off" of ability in extracting

orthographic’ structure, at the grade three level.\ It was noted that

a

spelling achievement did not appear to follow this levelling-off ﬁﬁg
{g’;&

pattern between grades two and three. This might be‘gue to less
S ‘3;1
stress being p{aced on epelling and spelling patterns in éﬁ% early

.

stages of language arts instruction.
Another explanation is euggested for children's ability to

_ pronounce words which were, reporteﬂly,‘visuallf unfamiliar to them.
* . l“

Many of the childfen sounded out the>wotd to themselves in a whisper
before they said the wofd aloud. The researcher noted that the

modified and then )aonounc correctly aloud. In cases in wﬁiqh

whispered word was -often pronjunced incorrectly, but that it was
this occurred ‘the ch:lldren appeared to. have hesrd the wq:; be@re, ;

;aeceloarily knowing the meaning. and aesoéiated theglettﬁgi?

<

patterna which they pronounced to ;hemaelves (ﬁhrtly correctxy &pd
*

- partly incorrectly) with a remembered auditory pattern.. Othaz j;
: ’

children who ptonounced words to themselves with an equal amount of

correctness, vere unlble to associate the approximation of the word

. with any.remembeted euditory patteru., Perhaps, then, a wide exposure_

to-different words is a eignifiCaot‘veriahle in word 1dentif1cation.

»

. achievement. '

A\

e
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Hypothesis Four

.~

There is no significant difference between grade one,

grade two, and grade’ three in their scores of high-

frequency and low-frequency sequences. N

This hypothesis was accepted in part on the grounds that‘nc

significant difference between grade two and grade three frequency
scores was found either in ideneifying or in constructing PS.
S%gnificant differences were found between grades one and two.and
between grades one“end threé in the number of-highfﬁrequency-sequences
'identified, the‘numberlof low-freeuency séquences-iden ified) and-the

Ly

P ' - -
number of low-frequency sequences constructed. A significant
4
difference was also found between grsdes one and three, but not betweep)

grades one and two in scoxes of highffrequgngz sequences constructe&
Save one disagreement, the results indicate a significant improvement
from grade two eo'grsee three in the number of high- and low-
frequency responses.cﬂgsen; As ability-to recognize PS. of any .
.ftequency'increesed in‘the'ssme way, these results follow the same )
pattern. | » - ‘ . |
Ho‘ev.r. the totel group of childteh idencified high-frequency
sequences 601 of the tine and constructed high-frequency sequences

. 55% of the tine This preference for high f:equency sequences can

be e:plsinsd by the fsct thst high-frsquency sequences should be more _;
fs-ilis:.to childtsn ss thsy occur. more often in written 1anguage thanv
.do low~£rsqusncy sequences. The fact that the childrenxchsée the
'.,high-frsqusncy ssqusncss more often supported :he results obtained

‘ by Bisdsrnsn (1966) " He: found thst ior words of low frequency of

¢ .

- . . .
o : : ot . ; [
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occurrence.;gégh digram frequency words were perceived more easily

. than low digrlm frequency wor%s One-third of the items on the

PS tests were ‘real words with such low-frequency of occurrence. that
AT . -
they could'be considered pseudo-words. The other items were pseudo—

words, and therefore of zero- frequency of occurrence. This study
0
ehowed,‘ hen that words of low-frequency of occurrencg are Id ntified

“and conqtructed more often when they have a' high digram/trigram. - S\

freguency/éount than when they have a low_digram/trigrem frequency
count. . - E . - . !
‘,1 . \}

‘ The percentage of' high-frequency PS identified dec eased with

i
x

aecending grede level while the percentage of low-frequency PS

.?'

identiﬁied increased with grade. These results indicated a tendency

5

of the subjecte to identify relatively fore lowhfrequency PS with

qw

eeceuding 3rede.n Thie tendency was noted in the construction of PS

only frodxgrede one “to grade two. " In conetructing PS the percentage

N

;_,ofvhigh—frequency Ps,decreesed from grades one to two but increased:

_from gredeeitvo to three: Conversely, the percentege of Poo-'

vgredee two tp three.

frequency PS‘increeeed from gradee one" to two but decreaeed from

b

‘ ‘ ’ 3 . .
_ @he tendency to.identify fewer\high-frequency sequences with
grade eupporte ‘the reeeerch ?indinge of Levin and~Biemiller (1968)
They concluded that children identified more eaeily words having a

epelliugnpettetn with which they were most femiliar. Again, the b

high-freqﬁendy eequencee. occurring more often in written lenguege.

11» +

~ should be theaeequences most familier to young children. It is

- ot . 4 . s - .. -

SRR oo ) o .
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atulated that .as their familiarity with' orthographic patterns
grows, they’ become familiar with less ;X;mon (low-frequency) "l!?
sequences, and consequently differentiate less between them.
The same "levelling-off" patterns as was evidenced in the -
ovetal achievement of the four tests, is apparent %ith regard to
frequency preference. For all grades, at least 1n\$s identification,
the number of high-frequency reaponses decreased, and the number of
low-frequency responses increased wiEh ascending grade. This also
may be due to their increg’;hg exposure to different types of letter
. ‘sequencea.- ln gzade one, they may be either more aware of, or more
__‘—~—familiar with, only the more common and therefore higher:frequency

A

sequences. By grade Fhree. the children may ttave become familiar

with the less common seqyences. as vel This may account for their

choosing higher frequency equencea only alightly more than half the
tihe. The possibility of a\differential choice 1mhigh- and low-
'frequenCiea'uithrgrade 1evel‘waa suggeated.by-these_results: As
'achievamznc in all meaaures'improved with grade leuel) it’was thought ,
+ - that freau:ncy preference might be related to achievement. For thia
L reaaon the folloﬁing hypotheaie vas formulated and at:at::latically'9 o

©

Hypgtheaia Ftve . f‘,,',/

" There ia no aignificant difference bet een aeores of
S \topxachievera and bottom achievers of each ‘grade and .
" - . of the total group in their aalection of high—frequency
' or. 10w-frequency aequencas. B a -
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This hypothesis determined if top ‘achievers chose more

\

high- or low-frequency responses with' respect to their total score,

than bottom achievers. Top achievers,and bottom achikvers were

" selected from scores on measures of word identification. spelling,

» : . )

PS identification, and PS construction. The two resulting groups were
. ’ ) . , \.—/” ? '

compared with respect to their relative selection of high and low-

bfrequencY’responses. Top achievers and bottom' achievers showed fo

significant‘difference inctheir selection of high- or low-frequency
. . . o oo Y
responses when fdentifying'?s nor when constructing PS. "This

non-significant difference eccurred when top and bottom achievers

. weye ‘selected from the whole group as well as when they were selected

from each ‘grade level, and were anazyzed.by grade. Hypothesis"Five

.oan therefore.he.sccepted.

Although the difference was not sigﬂiﬂicent’ tob achieverS'

consistently selected more low-frequency sequences than bottom \

achievers, and bottom achievers selected consistently ‘more high frequency

.

sequences thsn top echievers._ Therefore, elthough results sre not
significant, there eppears to be a difference in the preference of .
. v *_:" . -
v,ftop ‘and bottom achievers when selecting tesponses of differing }f

EI

frequencies. ‘ } ; _ _ . v -
PRt This‘iﬁck of significent difference me:kheve been due to the
: ’ ¥

’jfmanner in Which the PS of differing frequencies had been selected

[

s

'}_.(Heck. 1972) ' One of each psir of BS, it willlbe remembered, was a -

-

v é
‘real word.. Ihe totel digren sﬂj{trigrem count of this word was

'f'"considered to be either hishly teqﬂenﬁ or °f 10NfoequeRCY-' 69&3

- 0
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decision was relative to the frequency count of other digrams and/or
5

trigrams beginning with the same letter. If the real word was

considered to be of high frequency, then the distractor was made of

- letters of the lowest possible digram and trigram counts. If the

B

real word was'coneidered to be of low frequency, then the distractor

was made ‘1g£:ers having the highest possible digram and trigram

frequen couﬁ;s The real words chosén, however, were only of

-

Telak vely high "and relatively low digram/trigram frequency with

L] A \
Tespect to a 20,000 word list The cut—off point for high and low;\

f

frequencies was not indicated/by:ﬁeck ‘It is possible, then that

w

- had the categories of .high- and low frequency PS 'been constructed

8o as to be more disparate, the results might have shown a significantly

different preference between top and bottom achievers.

~ On. the other hand, it may well be that choice of frequency is

related to grade (as is shown in results of Hypothesis Four), but not

‘ to achievement. Results of this gesearch indicate that frequency

"- A

choice 1s related neither to:rachievement i‘lfg,!ten language, i.e;,
: ey

reading and spelling. nor to achievement in orthographic knowledge (PS)

~

~ . \

Addi tional Findings

\.‘

Scarin g methods. Heck 8 (19725 tinding of a low correlation between

reading and PS skills was partly‘explained by his method of scoring.
Items in which a PS was 1dentified or constructed vere given credit

regardless of whether the NPS was also identified or constructed. It

a wae postulated previously in this studg that‘ﬂeck'a scoring-method,did

S : . © - . ' :
i L : Y o e ‘ &//
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not distinguish between those items ap‘which ebility to differentiate
PS from NPS was indicated and those items in which it was not, A
revised method of scoring, designed to measure the ability in each

{tem to differentiate PS from NPS was utilized to obtain the present

results. A comparison of the two gethods of scoring was csrried out
' /

/?n the data collected for this study. Results revealed that Heck's
© . ol 5

method yielded lower correlations between the four measures and
relatively high scores on the PS tests (almost 100% accuracy in mean

PS identification scores for grades two and three). The revised method

..shoved a more obvious\?attern ofvimprovement from grade to ﬁrade.

—

II1I. IMPLICATIONS

This study has shown that there is.a statystical correlation

between children's ability in word identification, ‘spelling, ps)

identiftcation, and PS construction. Previous research (Gibson, 1965;

P

Rosinski & wneeler, 1972) has indicated that in the course of learning
‘to read, children extract the :rules of grapheme-phoneme correspondences
and permissible letter patternings of English orthography It is
postulated (in the present stﬂdy) that children generalize grapheme-
phonene correepondences and PS patt ns to aid in the identification
‘of words and in spelling It id (further postulated that knowledge of
these two sets of rules, which is acquired in the early stages of
reading, is the basis of the two skills of word identification and
spelling. The present investigation therefore supports Gibson 8 (1965)

suggestion that programmed rgading materials could enhance the

I . , L"

I/‘
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opportunitiﬁiﬁf;t ﬁ?ﬂ! ,&iﬁg};faphemeﬁphoﬂtme correspondences, and
extends this .Mg? %éé £0 iublude opportunities for discovering PS
patterns._ Such prpgramming, also suggested by Heck (1972) would be
based on the tegu;prities in spelling and word patterns.
The present study indicated’a high cofrelation between /
- iden£if?ing words and spelling. Fries (1963) and Gibson (1965) suggest
that the discovery and mastery of these rules might be enhanced ?f
spelling were coordinated‘withhreading. It might also be that spelling-
a;d reading would be enhanced if their instruction wds coordinated with
hthe mastery of correspondence rules and the rules of sequencing. Factoré
of redundancyqor PS in English orthography migﬁt Eglincluded in both
spelling_and reading instruction. The probability or predictability
" of letter pequeg es might be 1nc6rporated inlsuch 1nstfuction to develop
an awareness of the aquential dep;ndencies among letters of the
' Enéliaﬁ language. This awareness mighﬁ then aid in identifying words
and in.;pelling where the acquired knowledge could be transferred.
to new words.
_ A significant corrélation between achievement in spelling
// and in identifying words was found witﬁ achievement in the tests e
mcasuring avareness of'fs. Poorer achievers in spelling and identifying
wordc might be aided by a progrnmmc emphasizing grapheme—phoneme'
corrolpoﬁdence and pcrmislible sequencing of letters.

" As ability in PS measurss vas regarded as the ability to

genernlizc the ikrinsic rules of English orthography. this ability

) to-geuoralize linguistic information might be extended to include



112

/

other languagé skills, For&ing sentences, whether oral‘br wriéfen,
involves the patterning and re-patterning of words‘and'phf;ses.
Sophistication in spoken and written language expression, if
related to ability to generalize language patterns (as suggested by

Goodman, 1963), might also be facilitated by instruction in language
. ‘ ’ N
generalizations. '

This study suggested that Ability to ,identify words might be

related to having an auditory memory pattern for that word. If this

is the case, the nuqber of words children have heard iglof import to

©

their learning!to read fluently. It is suggested, therefore, that

greater emphasis be placed on _exposing children auditorily ta a large
. J - ) .

- vocabulary.
\d

It was apparent that the pronunciation of vowels was more
difficult than the pronunciation of consonants, in identifying words.
It is therefore ludgéqted that instruction place more emphasis on

the various vowel pronunciations thin,is presently done.

I3

IV. SUGGESTIONS FOR FURTHER RESEARCH

The following problems arise out of this gtudy as .areas for.—;_//

i

consideration as further research:
. o _
1. The second yesr of school appeared to be the period of greatest

gtoﬁth on PS skills measured, from which time 1mpro§ement slowed

.‘down. Hawcvci.‘bﬁ the end of first grade, children appeared to

‘difte,rcatiaia PS from NPS approximately 50% of -the tim¢. Research

¥

ylelding results from testing chiidrenyin kindergarten|and |
® .
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Al

\

chiidren at the §eginning of first grade, might g1VQ.evidenceA
as to how much of this ability is actually learned in grade
one and how much 1s acquired before entering schogl.
Differences in the ?erforﬁancéfgf chiiﬁren might-be further
investigated wifg a study of the relationship between

achievement in PS identification and construction and language

variables other than word identificatfon and spelling, such as

verbal ébility, written éxpression, phonics,‘and'word memory.
As achievement in PS identifi&ation and construction }s based
on the ability to ggneraliée linguistic patterns, other
generalizing abilities either lingdistic, mathematical, or

logical might be correlated with ability on Heck's two tests.

There appearedvto be an increase with ascehding grade, in the

number of low-frequency sequences idéntified by "the sdbjects.

As children become more fuliy acquainted with acceptable English
orthographic pafterns, they appeaé tp identify a gréater ﬁuﬁber
of low—ffequency sequences. Heck'p (1972) tests might therefore
be‘administeréd to children in the upper‘eieﬁentary grades to
determine whether they 1Qentify a still greater nuﬁber of loﬁ-
frequency sQ?yenées. Similarly, aduit'readers might be

administered Heck's tests to determine whether Q}uent readers whp

~are fully cognizant of~ortho§raphié atructhré, choose low- or

» k ~ . .
. high-frequency items at chance level, or whether they, too,

favour either one of the choices. .

“ -



7.

114

Criticism was levelled at Heck's conetruction of PS categories
of high and low frequency. If new PS were constructed utilizing
more dieparate categories of high and lew.frequency, the o
preference tendeﬁcy with aeceﬁding grade might be moee clearly

defined. Similarly, a more significant difference with regard

to achievement and response preference of a high- er low-frequency !L

might be found. /

™

A pattern of decreasing amount of growth with ascending grade

4 *

was noted in achievement 1n the tests adminietered in the present

study. This developmental pattern of these skills as well as

other school skills might be further investigated in a study of

-

. children £from all elementary grades, using the same tests. .

As results of this study are inconsistent with respect to much

- previoue research (see Ch. 2) on the relacionshi§ between sex

8.

and wo;’\identificetien. | oo Q)

9.

ditferencel and school achiévenment, .this relationship might be

furthet investigated.

It was suggested 1n thie"e;udy that childreﬁ in pronouncing words

Vi

appeared to aeeociate.tentative_pronuneiations with an auditory

memory pettern of that Qord; Ap estigeeion might be coiﬁuctéd

to determine the relationship betweee word memory and word

id;ntification,_the relationship between auditory memory and’

word-ident;ficetien,:and,the relhtionehip botveeh oral,vocebulery
»

A wide expoeure to diffethnt worde vas euggelted as 8 uignificent;

verieblo with reserd to word 1d¢nti£1cation nbility. Th%e
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. , _
relationship between children's verbal exposure a;d their
achievement in various language abilities might be researched.
In the investigation, chowever, each child'svbeckground
expgriencg would have to be examined, #s well as factors

such as his parentg'’ occgpatioh, his parents' education, oral

communication in the home, peer group assodiates, and amount

of time sﬁent reading and watching television.

<

-
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"Keép & rocord from year to year”  SLOSSON ORAL READING TEST (S0BT) Lyl %
| E : B B SCROOL
NAME . AGE_: DATE GRADE
. LAsy Finer MiooLeE . ] R
List P20y [ _List 1 o] _ET8t 2 60y | scmooL
1. see 1. with | 1, game e AMINER
. B EXAMINER
- 2. look 2. friends 2 hide , — .
3. mother 3. came , grass List 3 (soy| _List 4 (o) _List 5 (120
4. little 4. horse 4. ‘across, | 1 safe | | harness 1 cushion °
" 5. here 5. ride 5 around 2 against -~ | 2 price - . 2 generally -9
6. can 6. under | 6. breakfast | 3 tmesh = | 3 flakes =} 3 evended
. : - unaer ‘ ’ 4 reward 4 silence " 4 custom
7. want 7. was 7. field 5 evening .5 develop 5 tailor
8.-come 8. what 8. large | ¢ stream .| ¢ promptly [ ¢ haze
9.one | 9. bump || 0. better | 7 emPy | % serious . ol
v SRR | B 8 stone 8 courage 8 dignity
10., baby 10. live 10. suddenly | 9 -grove 9 forehead | 9 terrace
11. three ~11. very 11. happen 10 -desire 10 distant 10 ‘applause
12.-run - 12. puppy |12. farmer - . 11 - ocean 11 anger - i1 - jungle
13 jump 13. dark 13 river 12 bench 12 vacant 142 fragrant
. d ’ s ' lunch |13 damp 13 appearance |13 interfere
14. down 1a. ﬁl:s-t 14. unc ‘14 timid . 14 speechless 'u?.»-.ﬁmarnuge
115. 18 15, wish 15. ‘sheepm 15 - perform 15 region 115 ‘profitable | -
16. up 16. basket |16. hope 16 :ile;troy 16 ;lumber 16 define
" : o f - , 17 7 delicious 17, future 17 obedient
17_‘.make 17f°°d 17. forest 18 . hunger 18 claimed |18 ambition
l18. ball | | 18.road ; |18. stars 19 excuse . |19 common |19 presence
119. help 19. h]ll o119, heavy " 120 -understood | 20 dainty 20 merchant
20.play | 0 along (2. swtion [T 1 ]
. List BVVAg'uo)ﬁ | i ‘ : Llltfa (180) ‘High 'S(z'lyoo\l ¢200) ‘, SCORE .
"1 installed . |1 @ 1 prairies 1 "travétse ' PR
2 .importance - | 2.t 2 evident - .2 affable - “’t, P“f‘»"f—'—g
.3 medicine | 3 '3 nucleus 3 comj Lista . 4
4 -‘-rebelhon\ e B 4 ‘antique 4 excmcxating List. 2__ - . |
1 5 infécted . . 5 - 5 twilight 5 pandemomnm sai k. - 1
[ 6,-,mpons,lble u."'- 16 'meu;oun um L
7 liquid - / 17 7 - whimsical -
8 tremendous. | 8 |8 Proportional
| 9 customary o 9" intangible -
{10 cious ' ,to"-formulated
b kdepuelte
12
‘m;:‘mnarhbly




| Takes ahnu‘tl 3 minutes |’
- |to, give and ‘to score.

3
.

'SLOSSON ORAL READING TEST (SORT) '

&

Copyright “®. 1963, Richard L. Siosson, M.A. -

o This Qral -ﬂogg;'gg [g%t is to :be 'qiv,eﬁﬁmdi.vidéa‘uy. and is based on the ability to pronounce vords
at different levels of difficulty.” The worda have been taken from standardized school readers and. the

- Reading Level obtgined from testing represents median or standardised school achjevement. A correlation .
4 children frow first grade thru high school:

"of .98 (variability on a-group of 108
Nean = 5.0, Gray S.D. =.0, SORT S.D.

A nliabiugl.,co!fﬁcj‘ent. qf‘.'99 (te&-‘retq:t_ ‘interval of one week) shows
quent. intervdls to measure a child’s progress in
with' theae particular words has been given. Such periodic testin

X . DIRECTIONS .

each. Still another plan is to use a saall card or

can be usedat fr

1. Allow the child to read from one sheet while
you keep score on another. At

' “/ wint 1o see |/
_Plesse begin here -and read each

following:
" you can read.

. | word aloud as carefully as you can. ¥ - (Indicate at.
what 1ist to start.) “Wren you come fo a difficult

word, do the best you .can end if you can't resd
it, say tblenk! end go on to the next one. o

2. Start a chiid with a 1ist where you 'th:,ink ‘he:

~ can pronounce all(20 words in that one list cor-

rectly. 'Note that each list of words i§ graded.
List. P ¢(primer) is for ‘the first few months of
‘first grade, List 1 is for the balance of first.
I1f the: -

- grade, List 3 is for second grade,. etc. ,
: starting 1ist is too {dif,ﬁ-_cul‘t-wnd ‘the child makes
even one mistake, go back until !

~ into more ‘advanced 1istsuntil you find the stopping

- 1ist,” where he mispronounces or is unable to read .
411 20 words,  Waen .yqu' reach 8 point where the words . -

[ ‘become very difficdlt, SRY: Mook quickly down this

i3t end read the words you'think you know.w - -

e than § seconds on ‘each and every word, move.liim.-

‘along by saying the “blank’ for his.: Or csll out

4 -

! ¥ 2.3) was obtained with the
. by Willigm S. Gray, published by The Bobbs-Merril Company, Inc.,
~ use this test by Gray for purposes of validatios is deeply appreditited: "

Lthe start, say the
any of these words

‘ . . 1!you reach an easier -
~list wherehe can pronounce all'20 words correctly. .

3" After you have found the starting list, go on

" 4 When & child resds very slowly ‘md takes more

i

_ - the numberof the wrd at ‘s .rate of about § veconds . Level woml

Standardized Oral Reading Paraoqraphg
Indianapolis, 'Indigna. - Persission to.

ol e AR ]
that this Oral Reading Test
ading, prowiding no specific coaching
can be highly motivating. ’

Gray Negn = §5.0. SORT' .

plece of paper, “coveringupa word after a 5 second - -

exposurq, forcing him on to the’'next word.

3." Count as an error each mispronounced or omitted

(If a child has a speech

~interval and allow &s much time as necessary. )
~ Count it an error when a child i

.8 word and gives more than one pronunciation, even
though one: of them may have been correct. Be phr-
‘ticularly careful about scoring the word endings’

a8 they must be absolutely correct. Keep score by .
putting a check mark (/) after each error or a

plus sign (+) after each correct word.  Enter the
_number of correct words at the bottom of each list
‘85 you_ go alobg. An analysis of scatter .on the
‘test, #s well as en analysis of the types of
" errors made, will indicate ‘areas of weakness,
6. ' To find a.child’s raw score for reading, count

~ the total number of words hé was able t6 pronounce

correctly in all lists and add the words below the

starting list. for shich he sutomatically receives -
- credit. To obtain the Reading Leve! ,
- value of this raw score in Table 1 below. A simple.
54 raw score, - For exsaple, if the raw score were'
this number would be 23 dnd the Reading -
ke 2.3 or the 3rd month of 2nd grade. . .

halfef

. Lo © s

. +look up the

v

| keep this test in|
| safe drawer or file. |

- word as well 8s a word which takes more than about - -
- '5 -seconds to pronounce.
- defect such as a stutter, disregard the 5 second -

8. uncertain ‘about (| |
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‘Graded Word ‘Spel?ling Test B (

- by
Fred ]. Schonell,'M.A., Ph.D., D.Lit.

Instructions and details of interpretation of this test are to be found in
DIAGNOSTIC AND ATTAINMENT TESTING o

and in . - .
READING AND SPELLING TESTS : HANDBOOK OF INSTRUCTIONS
sy

Oliver and Boyd Ltd., Tweeddale Court, IEdﬂinbﬁrgh_ 1

A



see
bag

leg

good
time
boat

sight
mistake

yoke
iron

final
style
view
account

orchestra -
-appreciate

permanent
materially

" subterranean

mortgage

cut
ten

R\

dot
till

q\

«call

.mind

mouth

. parr

island
hcalth

circus

~ bargain

library
earliest

equally
familiar ‘

sufficient
cemetery

apparatus .
equipped -

mat
hat

pen
be

help
sooner

large

while
nerve
direct
ncrease
copies *
cushion
institution
individual
source

broach
leisure

portmanteau

exaggerate

merely
immediate

customary
accredited

politician

’ amateur

3
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fare
headache

lodge -
policy

patient
generous

enthusiastic

breathe

_ - especially

fraternally

miscellaneous

committee
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NAME

10,
1.
12.

¢ N
. <
l3. D
k)

scup

drdy.
strop

yaws

 huzz

smruth

stace
rin

su_rq'q
sengin

stong

. bleb
qoot
= ;fsmuht‘ -

GRADE
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L

spcu
dreb
scibe
yatw
heuf
sniutch
scurf’
ret .

| squit

~ spere
o

snogt

bnel
grog
wribs

~ shasp

sdce
iray
scitb
yort
heft
starsh
sruct
rit

shard

* swain
| snat_h} |
brin.
gett -
whorl

- sphun
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,\'GRADE
(k 1 r)
(s g n)
(c t b)
(0 r k)
(g p' k)
(1 ¢ t)
(f ¢ j)
(v r q)
t-r 1
(I w g)
(t» n s)
I2 | t,fill | ﬁlwm h:)"'
13, ditech T (h 1 g
4. _lebs. s )

; o l5 bran.- . ](h'» s t) (7



6.
.
8.

- 20.

scr
Y

Nar_h

;hews,

b_act

i oz X
d
o -
I Y
)’ .
-

_hrips .

(d

(k
(t-

(1

ny.

c)

c)

w)

n)
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¢ A

Eﬁime: ' , __ : | ‘. - ' “ | ;(

Time spent per day on reading:

Please 1ist the materials (texts, workbooks, etc.) that you -
uge in the teaching of:

¢

1. reading - . .
0 /A "
' v
' »
-2. phonics -

]

3. lahguage (grammar) -

4. creative writing:

5. cpelleng: N
~ >
~ AN
o ~
. . T .:/ . /% .
6. any other area.of language arts -
ey

o -



