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ABSTRACT

- .This study of the performahce of a sample of average readers on a

battery  &f psycholinjuistic tests, was conducted 1in order +to
provide norms fov theaa. tests. The sample was drawn from two
private schools in Johannesburg and was selected on.the basis_of
age—appropriate performance on the Schonell Graded Wofd Reading
Test. Scores on the Peycholinguistic Tests were expected to
conform Yo predictions of an Iﬁformation Proceésing Modei'which
identifies-two reading strategies: a direct gtrategy for readiﬁg,
which depends on the recognition of the visual appearance of the
whele word; and a secvond indirect or phonological stratsgy, which
is dependent on the use of grapheme-phoneme correspondence. Thié'
functional model of adult language processing has been applied in
the ypresent setudy to the dévelopment' of reading abllities in
children. Research has shown that children use dual routes in
reading as well, and that, while younger readers are more dependent
on the indirect or phonological route, more proficient oldex

readers rely predeminantly an the lexical or direct route, It was

- exXpected theréfore that different reading strategies would be used

for different word types at different ages. As the means for the

tests supplied by this study conform to predictions of the Dual

Processing Model and suppert the proposition of devélopmental _
changes in reading strategies, these means may be used as an
indication of normal processing strategies in children, the=reby
permitting the identification of deviant reading strategies in

children of different ages.
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1. INTRODUCTION

The term dyslexia desciibes the impaired acquisition of reading
ﬂeépite_ conventional instruction, adequate .intelligence, and
scciocultural -oppo_rtunity. {Critchley, 19758) Children wﬁo a.re 'sl'ow
to read are referred to as developmental dyslexics as_thev have 

- failed fq attain an expetted level of reading ability.

Traditionally standardized tests have been used to identify
developmental dyslexia, Such tests diagnose whether an individual'éz
ability to acguire reading is impaired, usually by furnishing.a
reading age,.:which is then compéred with the individual‘s_
chfonological age. As reading is a complex cognitive skill_it
regquires the integratlon of numerous sﬁb—skills necessary for the
successful processing of the written language. These tests may
thefefore diagnose a difficulty but are not able to identify.the

" specific area or skill which is impaired.

A conceptual model of reading is required to élucidate the spebific
areas of difficulty. The information processing approach, preoposed
by cognitive neuropsychologists, is a functional model of normal
adult processing, based largely on evidence from patients with
acquired language disorders. (Coltheart, 1987; Ellis and Young,
1987) This approach models the subskills which are necessary'for
reading anéd consequently clarifies how a breakdown in any one of

these subskills can result in a specific language disability.




: Acéording to this model every reader .has a stored semant;c
'rep:‘e.ssentation of each word in. his/her mental 1ex;}.cdn {dictionary)
in the long term memory. This intermal lexicon stores phonologicai
and.visual representations of the words known by an individual. The
SCuntis, appearance and meaning of the words may be atcessed and
held.in the short'term.storage buffers while further proqessing
fakes place. {(Harris and Col_‘cheart, 1986) Fluent reading requires

access to all the information stored in the lexicon.

Aé can be seen from the diagram (see Appendix i} the model allows

for access to the word by two main routes.

1. The Lexical Route: This.route is also known as the ﬁisual
{orthographic) whole word or direct route. The stfategy'
depends on visual access to the word-specific infor.m_a_“ti_on
rgpained-in thé internal lexicon and is.used for the'reading
of familiar words, as it alléws for access te the abstract
visual representation of the whole word. Therefore the route
permits reading of regular words, which follow the ruleé of
letter to sound correspondenée.., and irregular words as iong
as they are familiar., In reading, therefore, lexical access
involves using information from a printed word to gain access
to that word's entry in the mental lexicon. {(Harris and

Coltheart, 1986)




2.. .The Non-lexical Route: This route is known.as the.phonological

. or indirect route. The strategy functions by translating the
word’s visual representation into a phonological code. This
iz an indirect prbcedure in the sense that print is linked to
pronunciation via an intérmédiate.step, fhe use of spelling
_to'snund rules. As the route does not rely on previously
learned direct correspondences between individual printed
words and their spoken - forms, it permits reading of
unfamiliar regular words, l.e. novel letter strings that do
not already exist in the internal lexicon,-Non—ﬁofds can be _
read by this route as they do not have a representation in_thé
visual input lexicon. Irregular words cannot be read correctlﬁ
by this indirect strategy as they do.no#uconform to theurules

of grapheme-} hirleme conversion.

Skilled reading reguires thaf both routes funétioh effectively as
any Impairment of functioning on either route ieads tu_dependeﬁce
on the other. If this happens familiar and unfamiliar words cannot
be processed efficiently. Although familiar regular words can be

read by either route, unfamiilar words need a phonological

strategy. Irregular words which dn not obey spelling to sound rules
require a lexical strategy. Therefore reading cannot be efficiently
mediated solely by either route, This is the rationale behind the

dual~-route models of reading.




Stuﬁies of cases where eithér the lexical or the non-lexical.
strategy is impaifed have provided.evidence that the two strategiés'
exist. Iﬁ English, failure to de%elop'.both strategiés  is
particulérly significant owing to the highly variant to:fespondénce
between English orthography and phonology. ¢.g. There is frequently
more than one way to spell the same sound, and the same 1et£er

combination can represent more than one soundé,

An inability to follow the non-lexical route is termed Phonological
byslexia. As individuals who suffer from this difficuity .have
probiems spplying grapheme-plnneme conversion rules {Beauvnis and
Dgfouesﬁe; 1879) they read by using the lexical route only. As a
éonsequence they have difficultie= reading unfamiliar ﬁorﬂs.'Their
phonological defisits are particularly evident 1f they are requiréd
to. read non-words as they tend to use the visual appnarance of
words and/or orthographic sequenbes instead_ wf analysis into

phonaiogical segments.

Surface Dyslexia is characterised by difficulty in reading words
as wholes. The individuél may have intact phonclogical skills but
iz unable to follow the lexical route., (Patterson 1586, Harris &

Coltheart, 1986) As the surface dyslexics read by using the
phonological route, they freguently make errors with irregular
words. These words are read therefore according to the grapheme-
phoneme conversion rules to which they do not conform. e.g. " wand"

jg read as in "band". The errors are therefore errorse of




 regu1arisat1on as they are phonologically plausible,.

‘The investigation of an individual's specific reading difficult?
is therefore facilitated by wusing information processing
ind4setors. While the selection of a conceptual model provides the

ratjoriale for & qgualitative assessment, the diagnosis of reading

difficulties in children is made more complex by the additlon of

a fubrther cqmpcnent; Although readinyg is not a biolugically-evolﬁed
gkill (Ellie 1984) children's cognitive development is constantly
changing. While reeearch has related this dual-process model
primariiy to skilled adult reading, (Mitterer 1982, Seyﬁour and
MacGreger, 1954). Coltheart, Masterson, Byng, Priox and ﬁid&och
(1983} and others anave used it to draw parallels between the
established syndromes of acguired dysliexia and those of

developmental dyslexia. (Broom 1990)

These parallels indicate that children use dual routes in reéding

us well, As the normal adult skilled reader primarily makes use of

the lexleal route, reverting only to the non-lexical routz when
confronted by unfamiliar words, so as the child bestomes a mare
proficient reader, the use of the lexlecal route becomes. moré
predominant. i.e., Reliance on phonologiecal encoding decreases with
the age of the child (Doctor and Caltheart 1980} This hypothesis
that the relative importance of the laxical and non-lexical routes
changes as reading abllity develops 1s supported by research,

(Bradley and Bryant, 18283; Doctor and Coltheart, 1%80; Harrls and

..
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Coltheart, 19286; Morsh, Frisdman, Welch and Desberg, 1981; Seymour

and MacGregoy, 1984)

The following sequence of how reading is normally acquired is

described by Goltheart (1986) based on ideas proposed by Marsh,

Friedmsn, Welch and Desbery (1981}, Seymour and MacGregaor (1984),

1"

“Frith {1985) and Seymour and Elder (1985).

The Sight-Vocabulary Phase _ _

At =/- 4 years of age , the child has a small sight vocabulary
as & few wordas are recognised aa wholés through the
acquisition of visual word recognition units, The child lacks
any phonic skilis. Words In this "logographic Jlexicon”

(Seymour apd Elder {1986) and Seymour (1987} are read using
the'direct route., Unfamllilar words in context may-eliéit a
ghiess hased on the preceding context which bears no visual
regemblance to the word on the page (Ellis, 199414 The.direct
procedure appears to operate by recognizing words as
particular sequences of letteys, even though the procedure
doeg not involve translating these letters Iinto sounds,

(Harris and Coltheart, 1986) These authors assert that the
direct procedure used during this stage invelves analysing the
words into their constituent letters in order that the words
be recognised and therefore they believe that it would be
misleading %o refer to the procedure az bhelng one of 'whole-

woard'! recognition,

6



The Discrimination-Net Phase

At +/- B-8 years of &ge recognition is still visual without.

any phanics, Hut guesses now come to be drawn f£rom within the
set of words the child has encountered in print before,
(Ellis, 1984} and the word chosen is most likely the one which

bears a close visual resemble to the target word,

At this atage, therefore, fragmentary cues becoms responsible
for the increases in the number of words whiech the child can

vead aloud. The term discrimination~net refers to this reading

method as the child collects sufficilent information from the .

pfinted word by using salient features of letter strings

(words) to select the mﬁst plausible response from amongst a

specific set of words, this set being the collection of words
they know +they have been tanght to read, {(Harris and
Caltheart, 1986)

The Phonologleal-Recoding Phase -
Reading in the discrimination net phase becomes complloated
and cumbersome as the child's reading vocabulary expands. As
the child finds it more and move difficult to identify
fragmentary features of new words which distinguish it from
other words in the increasing reading wvocabulary, s/he lis
prompted to move intoc the next phase of reading development.
The child thegins %o acguire simple letter-to-sound

correspondences 80 may now attempt to decode or sound out a

-
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new word, The first sign that this stage is reached is the
beginning of an ability to read non-words or untaught words
and a consequent rapid expansion in the total numbe: of words

which can be torrectly read.

The phase three child is a far more versatile and independent
reader because s/he now has a chance of being able to decode
& new word (Ellis, 1984) Ellis emphasizes that decoding wiil

always remain just an option for the normal reader. New words,

 phonologically decoded will soon Join the expanding set of

familiar words identified visually, |
"What the mcguisition of phonic skills does is to add a
second, and valuable strategy for coping with alphabetic

writing." (Ellis, 1984)

- During the phonological recoding phase the child continues to
~£ind difficulty digscriminating between homophones, e.g. sail

and sale., In addition s/he is unable to sound out irrégﬁlaf

words,

The Orthographic Phase

Reiiance on the pheonica phase may be an appropriate waf to
acgguire reading, but cannot be sufficient as a way of becoming
skilled in reading. (Harris and Coltheart, 1986) In other
words the direct rather than the phonics route becomes more
dominant in the orthographic phase. Doctor &nd Coltheart

{1980) proposed that progress from being an effective



beginning reader towards being a skilled reader involves a
progressive increase in reliance upon orthographic (visaal)

recoding.

- I% is therefore evident that the information preocessing approach

to the angquisition of reading provides a conceptual mo@el upon

which methpods of assessment of reading disabilities can'be based.

Several psycholinguistic tests, based on the principles of +the
information processing model have been derived for adult subjécta.

{Coltheart, 1931}; Some of them g4gess the individual's

difficulties in the areas of qfthograpby and phoncicgy._The main

feature which distinguishes these testas from other single word

teste is that their aim is to establish whether a particular

processing strategy is avallable or not, while mest other single
word tests alm to provide 2 reading age without taking particular

skills into account. Canséquently, words in tests such as those in

the OColtheart battery are matched for frequency, orthographic

regularity, number cof letters and ayllables, part of speech and
imageability, and can give B more specific diagnosls of a reading
gitficulty In an adult suffering ffom acguired dysle#ia. One
limitation of these <tests, Insofar as the present study .is
concerned, ig that they are all based on word frequencies for adult
subjects. Using the same princlples, Broom (1990) designed a
series of tests for children using the freguency count of Carroll,

Davies, and Richman, (1971) which are more appropriate for

e oy g e i e e by




- ¢hildren. In addition the words are graded according to complexity,

that is letter and syllable length, part of speech and

abstractnass.

Whiie tests such as the Schonell, Burt, Neale etc., pérmit thea
calculation of a reading age, they do not provide a specific test
of the child's vrthographic knowledge or the child's ability to use

- phanology, and they take no account of recent developments} ﬁhich

- plot the development of ﬁeading through the stages described above.

Thers is in these tests, for example, no regular progression from
one to one graﬁheme COrrespoﬁdences to many to ohe ccrrespondenbeé.
Neither are ‘the tests graded according to frequency or
imageability..xt is therefore doubtful if tests suéh aé these are
usefyl for assessing whether a child is developing appropriate
lexical decision strategiles for regular and irreﬁular words, and
worde of different frequencies. Measures which probeé these

procesues directly are required,

The patholeogy of developmental dyslexia must be seen in the light
pf a developmental model and these tests need to be standardized
for chilldren, as their reading strategies appear to change with
age. The individual child's performance needs to be judged.against

a normal/ average child's performance.

In ordsr to be ahle to do this a standardization procedure l.e, the

procegses and procedures of establishing a set of norms for the

i0
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tests (Reber, 1985}, is necessary. A selected group of subjects

thaf-is_presumed to represent the population under consideration

is used as the standardization group. The_sample should be large

- enough to provide stable values.

‘In this study a battery of psycholinguistic tests were administered

to normal readers in standards 1,2,3,4 and 5 in order to
investigyte the develcpment of phonological and lexical decision
abilities and to pfovide a set of norms with which the scores of

retarded readers can be compared.

Te summarize: the earliest readers in the sight-vocabulary gtage,

would be able to read a few words recognized as wholes and

" therefore performance on regular and irregular words would not be

different. By the dlserimination-net stage, recognition-of words
is étill_visual without the use of phonics, but when the child
encounters new words the child is able to seieét a guess, on the
basis of minimal cues, of a word chosen from the words the child
has been taught to read. At this stage as well performahce on

regular and irregular words would not be likely to be different,..
Thia stage is inadeguate as the child reading vocabulary expands
and the methed of accessing new words becomes too cumbersome. The
child then maves inte the phonological stage of reading and is able
to decode and sound out words. At this stage therefore children
should be beginning to be able to read non-words as well as regulaxy

words by using their phonclegical skills, along with some familiar

11
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irregular words, alteady learned in the sight—vbcabuiary stage, As

unfamiliar or low frequency words are not accessible via this

'route, performance on these words would be noticeably weaker Ehan

. performance on regular words, non-words and high frequency

irregular words, In order to access the exception words, the direct

or lexical route needs to develop. As reliance. upon orthographic

. recoding becomes more predominant, ability to read irregular low

frequency words is llkely tep increase and differences between the
ability to read régular wardé, non-wopds and- high frequency
Arregular words,_and the ability to read low fregquency ifregular
words would become less noticeable. As children become.older and
develop the visual lexicon, non-words (derived from Irreguiar
words) =re likely to be read more by analogy to the irregular
wards, as more irregular words become - available to provide
analogies for the non-words. Younger children would therefore be

more likely to regularise.

While it has ®been shown therefore that reading strategies change
with age, and conseguently that chilérenls ability to read regular
and irregular words of high and low frequency, and to read non-
words, depends on their phonological and orthographic development,
the ages that these changes take place need to be identified. As
this study uses a sample of average readers, it is suggested that,
if the trends which are reflected in the study conform to
predictions of the information processing model, they will provide

means which should identify changes in orthographic strategies and

12



locate these changes at specific standard levels. capsequenfly_the

following aims and hypotheses were formulated:

AIMS

i. To provide devel)opmental norms for a gseries of
psycholinguistic - reading tests (Broom 1990) by testing a
sample of average readers. - '

2. To analyze developmental trends in performance on these
psycheolinguistic tests.

HYPOTHESE&

Experimental

Hypotheésis 1: The performance of the subjects on

the various phonological tests will

differ accarding to age.

Experimental The performance of the subjects on
Hypeothesis 1a; the phonological tests will differ

with respect to word freguency and

regularity.
Experimental The performancs of the subjects on
Hypothegig ib: the phonological tests will differ

depending on whether the stimulus is

a word or a non-word.

13



Expgrimental

Hypathesig lc:

" Experimental

EBypothesis 21

Experimental
Hypothesis 2a:

Experimental
Hypothesis 2b:

Experimental
Hypothesis 2¢:

The performance of the subjects on

thebsilent test of phonology will be

‘differsnt from the perfafmance on the

matched reading aloud test.

The performance of the subjects on
the tests of lexical decision will

differ according toc age.

The performance of the subjects on
the lexical decision tests will
differ with respect to word

frequéncy.

The performance of.the'subjects on
the lexical .decision tests will
differ depending orn whether ‘the:

stimuius is a word or a non-word.

The performance of the subjects on
the lexical decision tests will
differ depending on whether the

stimulus is visual or auditory.

14
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METHODOLOGY

‘2.1 DESIGN

A betﬁeen groups design was used in order to inVEétigate the
variation between groups of subjects on the dimensions of the
independent variables and the different stimuli used.i.e.
- different word items {regular.énd irregular words of
high and low frequency, and non-words)
“.modé of presentation fvisual or auditofy}

- mode of response (silent/written or oral/reading alcud)

In this study, the indépendent variables are the tests
developed for this research (Broom 1890) ainng with the school:
standards of the subjects. The dependent variables are the

scores achieved by the subjects on the tests,
2.2 _ SUBJECQTS

Pupils from standards 1,2,8,4 and 5 were selected from one
English medium privafe girls!' school and one.Englisﬁ medium
private boys' school. Selection procedure was as follows:
1. The BSchonell Graded Word Reading Test (R1) was
administered to 125 boys from Pridwin Preparatory

School and 151 girls from Kingsmead College.



2, Subjects with reading'ages appropriate to their
chronological ages were selected. Those with reading -
ages more than % months above  or below their

chrcnological agés were excluded from the samplﬁ;

- g, Pupils whose home language was not English and/or
those who were new to'English_medium schools were

excluded frem the sample.

4. Puplls previously Iidentified as having reading

difficulties were exclude' from the study.

5, Pupile more than 12 months above or below the

standard average age were excluded from the study.

The selsction procedure vyielded a sampie of 135 ﬁnormal“_
puplis of average reading ability (Standard i = 26 pupils;
Standard 2 = 25 pupils:; Standard 3 = 22 pupils; Standard 4 =

26 pupils; Standard 5 = 36 pupils). {(See Table 1)

16



'TABLE OF AGE NORMS
AGE
Chronolegical Reading .
- Age (years) Age (vears)
Mean 8.34 8,48
Standard 1
C [n=28)
S.D. .38 47
Mean 8,27 9.22
Standard 2 |
{n=25)
SIDI 129 54?
o Mean 10,28 10,96
SOHOOL :
Standard 3
: . S {n=282)
5.0, 42 B2
Mean 11.49 - 11.3
Standard 4
in=26)
8.D. 82 .56
Mean 12,82 12,13
Standard &
(n=36)
3.0, 34 46

T _h;.:____._,.-.,__:m.?.,_.;, e

gt i

¥ Schonell Graded Word Reading Test only scores to 12
years 6 menths, Soag individual scores for the standard
5 sample were above the raw score reguired for a reading
age of 12 vears & months.,

11
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2.3 _ MATERTALS

' The Schonell: Graded Word Reading Test (R1) is used

as a screening test and is in nb way part of this
study, but is used only to obtain a sample of
subjects with average reading ages. The Schonell
tésf consiéts of 100 unrelated _wordé :graded in
difficulty, i1.e. starting with essy words aﬁd

progressing gradually to roxe diffiocult words, (see

'Appendix 2}

Test 1: Reading Aloud Test of Fhanology - Words

Eighty words, 40 regular and 40 ixregular, were

- chosen according to their freguency of vdagurrence.

(Carroll, Davles & Richman, 1973} (see Appendix 8)
Frequency means are shown in number of woxds pex

million. Twenty of the regular words have high

frequencies (mean: 182; S.D, 1531) and the other 20

words have low freguencies (mean: 3,8; $.D.: 1,73).
Fpr each regular word an irvegular word of similar
frequency was chosgen. Twenty of the irregular weords
have high freguencies (mean: 182; 8.D.: 153) while
the remaining 20 have low freguencies (mean: §,54;
§.0.:1,69) In order to control for other potential
confounding variables, the regular and irregular

words were matched for letter and gyllable length,

18
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and for part of speech as well,

The words were randomly arranged to produce the

order on the scoring sheet (aaa Appendix 4)

Test 2: Reading Aloud Test of Phonology =~ Nen-words

A list af 40 non-words was bonstructed. The9é worﬁs
were derived from the words in Test 1, by changing
the first letter of each irreguiar’word. =3~ Blood

- plood. (see Appendix 3)

As the non-words were specifically derived from
irregular words, they could be pronounced either by
analogy to an already known irregular word (e.g.
'plood" pronounced 1like T"bleod"} or by siﬁple

phonology {#.¢. as in the word "mood").

The non-words weye then randomly arrvanged producing

the order on the scoring sheet ., (see Appendlx &)
Cards: Each regular, irregular word and non-word

was printed on a card using the "Printmaster"

program (Typestyle V"office")

18



Practice Words:  Six practice words for test 1 (3

regular and 2 irregular words) and 3 for test 2
(Gerived from the irregular practice words) were

likewlse printed on cards.

Test 3: Silent Test of Phonology =« Visual

Ten ﬁairs of regular homophones (matched pairs-of'
words sounding the same, but spelt differently)
(Frequency 2,969) and 10 pairs of regular non-

homophenes (matched pairs of words souhding

~different) _{Freﬁuency 2.981) were selected (see

Appendix 5), The 20 palrs of words were randomiy_
arranged to form 2 lilats of 10 pairs of regular
homophones and non-homophones. 0On each list there
were 20 "filler" pairs which were not scoréd. faee

Appendix 6)

Ten pairs of irregular homophones (Frequency 2,997)
and 10 pairs of irregular non-homophones [Frequency
2,973} were selected (see Appendix 8). The 20 palrs
of words were randomly arranged to form 2 lists of
10 pairs of irregular homoshones and nonhomophones,
On each list there were an additional 20 "filler"

pairs which ware not scored. {see Appendin 7)



2.3.4

Ten pairs of non-word homophones and 10 pairs.of
non~-word non—homqphones'were randomly arranged to
form 2 lists of 10 pairé of non~worﬁs..0n each nf.
these lists there were 20 MEfllen” pairs of non- -

words which were not scored. (see Appendix 8}

Test 4: Reading Aloud of words used in the Silent
Test of Phanology

Pwenty of the regular words (from appendix 6), 20
of the irregular words (from appendix 7) and 20 of
the non-words (frowm appendix 8) were each §r1nted

on a card. {see score sheet - Appendix 9)

Lexical Decision Tests

Test 5: Visual Presentation

Sixteen high frequency words {meani:= 2,196; S.D.:
= 1,65} and 16 non-words, formed by changlng the
first letter of the 16 wards, anﬁ sixteen low
frequengy words {(mean: = 0,236; H.D, = ~0,04) and
16 non-words, formed by changing the first letter
of the 16 words were selected (see Appendix iO}.
These words and non-words were randomly arranged to
form 4 lists, There were 14 filler words on each
list which were not scored. (see Appendices 11 and

11.1)
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AL L N S

Test 6 Auditorx Presentation

Sixteen high frequency words, matched for freguency,

letter length, =syllable length, abstractness hnﬂ
regularity with the list of high frequency words in
Test 6 (mean: = 2,196; S.D. = 1,631), and 16 non-
wcrds, formed from these high frequency words by
changing the first letter, were uéed.

Sixteen low frequency words, matched for frequency,

letter length , syllable length, abstractneés and

‘regularity with the low freguency words in Test 4

(mean: = 0,238; §.D.; = -0,016} , and 16 non-words
formed from these low fréquency'words, were used.
All 64 words were arranged randomly to form a list

{see Appendix 12},

az



2.4 PROCEDURE

anh'subject was seen individually on three occasions. In

additlon sach subject coméleted three group tests

2.4.1 The Schonell Graded Word Reading Test was administered
according to instructions (see Appendix 2.1).  The
reading age for the total pumber of words was calculated

according to the table. {see Appendix 2.1)

2.4.2 Each of the subjects selected was then seen again. On
this occasion Test i and Test 2 were administered to each
subject. The stimulus items (regulac and irregular‘erdsf
and non-words) were .presented on the cards and..the
subjects ﬁere regquired to read each word alouwd., The
tester recorded the pronunciation of the responéés.and
credit was given for each correct word. Nen-words wefe
scored correct whether they were pronounced hy anslogy
to a regular word or by analeogy to an irregular word, but
regulay and irregular pronunciation was scﬁred
sepﬁrately. The subjects were given a standard set of

iﬁstructions (gee Appendix 4,1)

2,4.8 Test 3 was then presented as a group test. For each pair
of words or non-words the subjects had to decide whether

the 2 words sounded the same or not. They had teo record
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2.4.4.

their response in the appropriate column by marking a

tick. . In order to ensure lthat the subjects wbrked-ﬁs_

'quickly as:pnséible a stop watch was used and the group

was stopped once it was noted that each child had

completed the 20 pairs of words or non-words on each o

list. Those who worked more quickiy continued_on_to the
filler pairs. Instructions which were givén are shown on
the top of the answer sheet in Appendix 6, along with the
practice examples for regular, words irregular wurds.and

non-words . Tests were cnllecfed and scored by the tester.

Subjects were then seen individually again and Test 4 was

~administered. Subjects were required 1o read the regﬁlér

and irregular words and the non-words on the cards aloud

and the time taken on each test was recqrded.

Test 5 was then administered as a group ITest. Lists of
the regular, irregular and non-words were presehtad to
the 'sﬁbjects. Subjects had to decide whether each
word/non-word was a word or non-word by recording thelr

response in the appropriate column with a2 tick. &s with

" Test 3 a stop watch was used to encourage the subjects

to work as gquickly as possible. Testing was discontinued
once each subject had cofipleted the 16 test words.

Subjects whe worked more quickly continued with the
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2.4,

filler words, Instructions which were given are shown on

the answer sheet along with the 6 practice examples for

the regular words irregular words and the non-words in

Appendix 10.1 The test sheets were collected and scored

by the tester, according %o the score sheet. (see

Appendix 11.2)

Test 6 was administered. Subjects were given an answer

sheet {see Appendix 12) and the list of words was read

" to the group. The test sheets were collected and scored

by the tester, acording to the score sheet, (see Appendix

12,1}
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3. RESULTS
The data obtained for each tsst are summarised in Tables 2,5,8, 11,
_14,19,22,66528131,34,3? and 40. In each table the means and

standard deviations of each standard for each word type are shown.

'Phonulugic 1 Teats

Regula r Words, Irreqular Words and Non-Words Analysis

Table 2 shows the norm tablés for regular and irregular words and
non-words and gives the mean and standard deviation for each
standard of each word type pronounced correctly an Taest i and Test
. .

TABLE 2

- MEANS FOR REGULAR_AND TRREGULAR WORDS, AND NON-WORDS;PHONOLOGICAL TESTS:1 & 2

STANDARDS
1 2 3 .4 5
{n=25} {n=25) {n=22) {n=26) {n=36)

WORDS C

MEAN a5.68 aT.44 39.14 39.81 39.56
REGULAR {n=40) .

g.b. 2.89 1.72 1.08 4.72 ¢.8

MBAN 27.48 29.88 33,59 34,27 36.81
IRREGULAR (n=40)

5.0, 5.04 3.06° 2.38 1,91 1.78

MEAN 88.12 33.88 37.14 36, 81 at. 89
NON-WORDS [n=d40)

5.0, 4.98 3.89 2,03 1,64 2.22
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From this table differences between means are apparent. In order
to aécertain'whether'theéé means wera.significant a 2-way ANOVA -
{analysis of variance) with repeated measures per cell was
computed,.. The results are shown in Table 3. The 2-way ANOVA
. enabled the relationship of the 2 or more independent variables to
.the. depehdent variable, where each factor has two or more.
variables, to be investigated. Ih this study.the 2-way ANOVA was
. used to conduct separate tests of the main effect of Standard, the
_main effect of Word Type, and also the interaction of Standarduand
Word'Type on the dependent variable [scores on the tests). The main
effect of standard provided a direct test of the developmental
hypothesis of children's use of phonoldgical and lexiecal deciéioh

skills in learning to read.

The 2-way beiween sﬁbjects ANDVA compared. the .subjectsf
.performaﬁce with respect to Standard (1,2,3,4 and 5) and Word Type,
{régular_words,-irregular words and non-words) and yielded the
results whiﬁh are shown on Table 3. TherE'waé a significant main
-effect of Standard ({¥F(4,387) = 76.83; p , 0.01), Word Type
(F(2,8387) = 159.54; p < 0.01) and a slgnificant interactian,between

Standard and Word Type (F(8,387) = 4.42; p < 0.01)
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TABLE 38:

SUMMARY OF RESULTS OF 2-WAY ANOVA : WORD TYPE {Regular Words, Irregular Words, Nun—
Words) X GTANDARD (stds 1,2,3,4,5)

ANOVA SUMMARY TABLE

SOURGE Car Sum of ~ Mean F-Value Pr >F
. o . ‘Squares Sguare o
Standard 2 2186,92 "~ od6.48 - 76.38  0.0001
Word Type 2 2284.54 1142,27 - 159,54 0. 0003
Standard X Type 8 263,13 31.64 4.42 0.0001
Within Cell Error 887 2770.87 MSE =~ .18
Total 401 7484.48

A further examnination of the trends, which allowed for the
separation of regular words, irregular words and noﬁ—WQrds, was
then carried out. The results are shown in Table 4. Unrelﬁted 2~
taileﬁ t-tests were used to analyse the LSD's between means. Where
differences were significant older children were always be%tar than

younger children.

Looking first &t regular words the only significant differences
were hetween means were between standard 1 and standard 2 {t =
3.08, df = 387, p < .01) and between Standard 2 and Standard 3. {t
= 2,77, df = 387, p < .Ql). There were no differences for oclder

children between standards 4 and 5.
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.Fbr Irrsgular words thére were differendes between means.fér ali
conéecutive standards, apart from between standa:d~3 and standard
4. DBetween standards 1 and 2 {t = 4.9, df = 387, p < 0.01)
standards 2 and 3 (t = 6,08, Af = 387, p < 0.01} and staﬁdarda 4
gand &5 {+ = ¢,02, df as7, p < 0,01). &Although there was no
différence betweeﬁ gtandards 3 and 4, there was a significaﬁt
différence betweéén standards 9 and & (t = 5.48, df = 887).
Similar results were evident for non~words as there were
differences between the means for.standards i eand 2 (t = 8.23 df
= 387, p < 0.01), for standaﬁds £ and 3 (¢t = 5.62,.df = 387, p <
0.01) and stendards 4 and '8 {t = 2,34, df = 887, p < 0,08).
Alfhough there was no difference between standards 3 and 4, there _
was & difference betwean tandards 8 and 5 (t = 2,63, df = 387, p
<'n.01). For irregular words and non-wopds therefore there were
significant differences belween consecutive standards at all
levels, but these differences became Ilese significant as the

subjects grew older.

Comparing regular vearsus irregular words performance on regular
worde was consistently better than performance on irregular words,
There were significent differences for g¢tandard 1 (t = 11.8, 4af
387, p < 0,01}, for standard 2 { = 9,95, 4f = 887, p < 0.01), four
gtandard 3 (t + 6.85, df = 887, p < 0.01), for standard 4 ( = 6.81,
df = 387, p < 0.01) and for standard & ( t + 5.48,df = 2387, p <

0.01), Although performance was significantly better on regularp
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words. for all standards, this difference became less as the

children grew alder.

Siﬁilarly ccmparing -performance oh ncn—worda"vereue irregular
words, pefformance' on non-words was gonsistently better “than
perfarmance on irregular words. There were significent differencee
foy standard 1 (t = 6,58, df 887, p < 0.01), for standard 2 (t =
5.26, df 887, p < 0.01), for standard 3 (t = 4.88, df 887, p <
0.01), for standard 4 (t = 8.48, df 887, p < 0.01) and for standard
5 (t = 2.82, df 887, p < 0,01). Aithough performance was
significantly better oh non-words than on irregular words, these

differences became Jesg significant as the children grew cldar.

Gomparing performance on non~words versus Tregular words,
performance on regular words was better than on non-words. There
were significant differences for standard 1 {t = 4.79, df 387, p
< 0.01), for standard 2 (t = 4,68, df 387, p < 0.01), for Etandard
8 (t=2.46, df = 387, p < 0.05), for standard 4 (t = 5.38, df 987,
p <€ 0,01) and for standard 6 (¢ = 2.65, df 387, p < 0.01).
Differences in performance between regular and non-words became

less significant as the children became older,
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TABLE 4

RESULTS OF LEAST SIGNIFICANT DIFFERENCES (LSD) ANALYSES: REGULAR ﬂDRDS.
IRREGULAR WORDS AND NON-WORDS: PHONOLOGIGAL TESTS L. & 2 '

Regular Words =~
Between Std 1 & 5td 2
Std 2 & std &
Between Std 3 & std
Std 4 & 8tqd
5td 8 & std

Irregular Words
Between Std 1 & Std

Std 2 & Std
Std 4 & Std
std 8 & std
Between 5td 3 & Std

O O e

oo

Non-Words

Between Std 1 & 5td
Sid 2 & std
§td 4 & std
std 3 & Std

Between Std 3 & Std

Regular vy Irreguler Words
For §td 1 p < .01
Std 2 p < .01
5td 3 p < .01
Std 4 p < .01
" 8td & p < .0l

< .01
< .0
< 0B
‘ .01
8.

S O £ T

Non-Words vs Irregular Words
For §td 1 p ¢ .01

Std 2 p ¢ .01

Std 8 p < .01

Std4 p < .01

Sid 6§ p ¢ .01

Repular Words ya Non-Words
For 8td 1 p < .01

gtd 2 p < .0}

8td 8 p < ,08

gtd 4 p < .01

gtd 6 p < .01
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Phcnologicai Tests 1 & 2
Analysis of Regular Words (High and Low Fregquengy) snd Irregular

Rordg {High and Low Frequency)

In order to ascertain whether there were any differences due to
frequency and regularity across standards, the mean number_nf
coryect responaea.per standard to high and 1ow_frequenéy regular
and irregnlar words was calculated. These means as well as standard
.deviations are shown in Table 5, '

IABLE &

TABLE B: MEANS FDR_REGULAR WORDS (HIGH AND LOW FREQUENCY[, IRREGULAR _WORDS
{HIGH AND LOW FREQUENCY!

STANDARDS
1 2 8 4 _ B
(n-26) (n=26) {n=22) (n=28) (n=36)
REGULAR WORDS _
MEAN 18.98 T 19.44 19,91 10,92 20,00
HIGH FREQUENCY (n<=20) _
S'IDi 2.20 0-70 0-42 0!55 0
REGULAR WORDS
" MEAN 16.72 18,00 19,28 18,38 19 .56
LOW FREQUENCY (n=20)
§.D. 2.16 1.5% 0,86 n.62 0.6
IRREGULAR WORDS
MEAN 17.76 16.60 19.68 19,68 1h.97
HIGH FREQUENCY (nh=20)
8.0, 2,88 1.47 o.66 1,43 0.16
IRREGULAR WORDS
MEAN 8.72 10.28 18,01 14,58 16.14
LOW FREQUENCY (n=20}
8.0, 2.81 2.66 2,17 1.74 1.78

To sazsess wWhether the differences between the neans were

gignificant, the data were analysed using a 2 way ANOVA. The

a2



| results of the ANOVA are showﬁ.in Table 6. The 2-way ANOVA vielded
the followlng results: | |
there was a significénf main effect of Standard (F{4,516) =
67.18; p < 0.01), of Word Type'F(s,a;B} = 488,05: p < 6.61}
and a significant interaction between Standard and Word Type
(F(12.516) = 4.42; p < 0.01). o

TABLE 6

SUMMARY OF RESULTS OF 2-WAY ANOVA : WORD TYPE (Reguiar Words/High & Low
Fregueney, Irrepgular Words/ High & Low FPregquency) x STANDARD (stds 1,2,3.4,5)

ANGVA SUMMARY TABLE

o SUUEGE . df | ‘Sum of Mean F-Value Pr »F
' Sguares Square
standard 4 780,84 T 164.98 87.18 0.0001 .
Word Type 3 3618, 05 1206.02  438.05  0.0001
Standard x Type 12 487.48 86,48 13,24 0.0001
Within Cell Errar 516 1480,82 MSE = 2.75
Total 535 6215.59

Post hoc analyses shown in Table 7 allowed for the separation of
regular high frequency words, regular low frequency words,
irregular high frequency words and irregular low frequendy words,'
As with Table 4 where differences were significant, older children

were always better than vounger child:i.n.

Ofservation of the results for high freguency regular words shows
that none of ‘the means obtained by the children of different
standards dlffered for this type.

For high frequency irregular words the only significant difference

ccourred between the means for children in standard 1 and standard
33



2 {t=8.9, 4f =.516, B < 0.01}} 0lder children did not differ for

this word type{

fhe means obtained on low frequency regular words differed between
standards 1 and 2 (t = 2.72, 4f = B16, p < 0.01) and between
standards 2 and 3 (t = 2,56, df = &16, p < 0.05) but there were no

differences between clder subjects.

For Jlow frequency irragulﬁr words _all' comparisons diffEréd
. significantly except between means for childrah in standards 1 and
2, There was, however, a difference between standards 1 and 8 {t

= 8.72, a&f = 616, p < .01}, along with the differences betwesn
standards 2 and 3 {t=7.79, df = 516, p < .Oi], between standards
aand 4 (t = 2.21, df = 516, p < .06) and between standards 4 and

B (t = 3,00, df 516, p < .01).

Comparison of performance on the word types for each standard shows
no significant differences betwaen high frequency regular words and

high frequency lrregular wards.for any standard.

There were significant differences in performance between high
frequency regular words and low frequency regular words for
standard 1 ( t = 4.87, d4f = 816, p < 0,01), for standard 2 {t =
8,18, df = 518, p < 0.01) with performance on high E£requency
regular words being better than on low freguency regular words.
There were no significant differences hetween these word typaes for

standards 3, 4 and % showing that children in standard 3 upwards
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were equally able to read low frequency regular words as they are

to read high frequency regular words

.Results comparing performance on low freguancy régular with low .

freqﬁenﬁy_ irregulér words was significantly .befter .for a1l
. standards on the ibw frequency regular words; for standard 1 {t =
16.22, df = 616, p < 0,01}, for standard 2 {t = 16,62, df = 515,

p < 0.01)}, for standard 3 {t = 10.86, af = 515, p < 0.01), for

standard 4 (t = 9.82, df = 516, P < 0.01) and for standard & (t =

8.79, 4f = B16, p < 0.01) revealing a decrease in significance as
the subjects became older and improved on the low. frequeﬁcy

irregular words.

A similar trend was evident for performance on high freguency
irregular words and low frequency irregular words wheré resuits
vielded significant'differences for all standards. Performance'oh
‘high frequency lrregular words was significantly better than for
low frequency irregular words for standard 1 {t = 17.48,df = 5186,
ﬁ < 0.0%), for standard 2 {t = 20.00, df = B1iG, p <'D.01]. for
standard 3 (t = 11.78, df = Bl6 p < 0.01), for standard 4 (% =
16,51, &f = 516, p < 0.01) and for standard 5 (t = 9.87, 4f = 516,
p < 0.01}) revealing a decrease in significance as the subjects
became older. It should be noted that comparisons between lov
frequency regular and low fraguency irregular words, and between
high frequency lrregular and low frequency irregular words showed

a noticeable decrease in significance at the standard 3 level.
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TABLE 7

- RESULTS OF LEAST SIGNIFICANT DIFFERENCE ANALYSES: REGULAR (HIGH AND LOW
_ FREQUENCY), IRREGULAR.(HTGH AND LOW FREQUENCY)

High Frequency Regular Words
Beiween S§td 1 & Std 2 n.s,

Botween 5td 2 & 5td 3 n.s.
Between 5td 3 & Std 4 a.s.
- Betwgep Std 4 & Std 5 n.s.

Low Freguenty Regular ﬁords
Between Std 1 & 8Std 2 p < 01

Between Std 2 & Std 8 p < .05
Between Std 8 & Std 4 n.s,
‘Between Std 4 & 5td 5 n.s.

r
Between Std 1 & Std 2 p
Botween Std 2 & Std 3 n
Between 6td B3 & Std 4 n
Between 8td 4 & 3td 6 n

Low Frequency ;rfegular Words
Between Std L % 8td 3 p < .01

- Between Std 2 & Std 8 p < 01

Between Std 3 & 5td 4 p < .05
‘Between Std 4 & Std 5 p < .01
Between Std 1 & 8td 2 n.a.

High PFreguency Regular vs High Freguency Irregular Words
No significant cdiiferences

High Frequency Regular ys Low ?reguencx Regular Words
For 5td 1 p < .01

For Std 2 p ¢ .
For Std 3 n.s.
For 8td 4 n.s.
Por 8td 6 n.s,

Low Frequency Regular ys Low Frequency Irregular
" For Std 1 p < ,01

For 5td 2 p < .01
For 5td 8 p < .01
For 8td 4 p < .01
For 85td 6 p < .01

High Frequency Irregular vs Low Freguency Irregular
¥or Std 1 p < .01
For Std 2 p ¢ .01
Yor 5td 8 p ¢ .01
For Std 4 p < .03
For Std 6 p < .01
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ﬁata cbtained on Test 2, describing the éubjécts' correct responses
to the non~word 1list, and showing the percentage of nonawurds
:pfonounced by analegy to regﬁlar.or irregulan wcrds,_is-reﬁnrted
in Table 8 in order.to elucidate the reading strategy employed by
the children. The mean percentage vead by analogy to regular words
“and -the méan pgrcentage-'read by - analogy to irfegular- words
respectively were plotted for each of standards 1,2;3,4 and 5,
vielding Figure i. Both Table 8 and Figure 1 indicate that the 2
patterns (i.e. analogy to regular words and amalogy to irregular
words) deo in fact vary. . -

TABLE 8

% OF NON-WORDS_PRONOUNGED BY ANALOGY 70 REGULAR OR IRREGULAR WORDS

STANDARDS .
1 2 8 4. - 8-
(n=25) {n=25) {n=22}) {n=28) (n=386
NON-WORDS
o ‘MEAN . B62.03 66.1 55.05 56.8 ‘48,66
% REGULAR
PRONUNCIATION
8.D. 10.3%9 10.92 7,51 11.34 11.08
: MEAN a7.87 38.9 44 .96 43.2 51,835
% IRREGULAR
PRONUNCIATION
5.D0. 10.39 10,92 7.581 11.84 11.08
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To éggéés whethgr these apparent differences in reading strategies
wers significant, the data were ahalysed using a éuway ANOVA. This
analysis, the ﬁesuits of which are shown in Table 9, yielded the
‘following rééults:. '
there was. a significant main effect of Recoding Strategy
(F(1,288) = 1;8.40: p < 0.01]_and a significant interaction
between Standard and Recoding Strategy (F{4.253}'= 28.17- p

< 0,01} but there was no significant main effect of Standard.

TABLE &

SUMMARY OF RESULTS OF A 2-WAY ANOVA : RECODING STRATEGY {percentagé of words
‘pronounced by anhalogy to reguldr words, percentage of words pronounced by analogy
to Irregular words} x STANDARD (1,2,8,4 & 5}

ANOVA SUMMARY TABLE

SOURCE . df . Som of Mean F-Value Pr F
_ Squares Square '
Standard 4 T d.02 6.0 9.00 1.0000
Recoding Strategy 1 13389,35 - 13398,35 118.40 0.d001
Standard x Recoding 4 10486 .43 2621,61 23,17 0.0001

Stvategy .
Within Cell Error. 258 - 28197.20 MSE 118.17

Total . 53083.00

The trends which appeared evident in Figure 1 were then further
investigated to allow for the separation of standard and recoding
strategy, and these results are summarised in Table 10. Results
indicated that different strategies were pretferred by different
standards, At etandard 1 level significantly more children read the
non-words by analogy to regular words (t = 8,08, 4f 258 p < 0.01)
ag well as at standard 2 level (t = 10.70 df 258, p < 0.01}.

Although at standard 5 level (t = 38,12, df 258 p < 0.01) and
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standard 4.iave1 {t = 4.66 df_éﬁa, p < 0.01} the differences were
‘still significant, they were noticeably reduced and by standard 5
lével there was no significant difference and the children were
Equalif-likely to regularise as they were to uée analogies to

irvegular words.

:Ih ordér to éscertain.whether the increases in the percentage of
. words pronouaced by analogy to irregular words were significant
TLeast Significant Differences of the differenCEé betwegen meéns for
- consecutive standards were calculated. Where différences are
significant older children pronounced more words by énalogy'to
irfegular words than. younger children, Although there were no
significant differenceé between standards 1 and 2, and between
 standards 3 and 4, there were significant differences between
standards 1 and 8 (t = 2.27, df = 258, p < 0.08), between standards
2 and 3 (t = 8.59, 4df 258, p <0,01}, between standards 2 and 4 {t
= 3.0, df = 258, p < 0.01}, between standards 8 and 5 (t = 2.24,
df = 258, p < 0.05) and between standards 4 and 6§ {t = 3,0, 4f 258,
p% 0.01), These differences Iindicate that older children pronounced

non~wards more by analogy to irregular words than younyer children,
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TABLE 10

RESULTS OF LEAST STGNIFICANT DIFPERENCES ANALYSES:

_ PRONDUNCED BY ANALOGY T IRREGULAR HWORDS

PERCENTAGE OF NON~WORDS

% of Nop-Words read by anal oy to Regular Wnrds va by analogv to Irregular Words

For Std 1 p <
For 8td 2 p <
For 5td 8 p <
- For 5td 4 p <

D1

.01
01
.01

For 8td 6 n.s,

of Non-Words read by a nalagx to Irregular Words

Inoreagse in %
Between Std 1
Between Std 2
_ Between Std 2
Between Std 8
Batween 8td 4

Botwoen Std 1
Between Std. 3

PV

and S$td 3 p < 0.05
and 8td 3 p < 0.01
and 5td 4 p € 0.01
and 8td 5 ¢ < 0,05
and 8td 5§ p < 0.01
and vd 2 n.s.

and 8td 4 n.s.
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Phonological Tests

8ilent Test of Phonology

Table 11 summarises the data obtained on the Silent Test of =

Phonology and gives the mean and standard deviation for each

‘Standard of each Word Type (regular wérds. irregulay words and'non~

words) pronounced corrvectly on Test 3.

TABLE 131

MEANS FOR SILENT TEST OF PHONOLOGY (TEST 3)

STANDARDS -
1 2 3 4 b
(nvab} - {n=25)} {n—22) (n=28) (n=48)
MEAN 18,16 18.24 18.941 19,238 19.86
REGULAR (n=20) _ ' - _
8.D, 1.74 1.98 1,2 0,85 " 0.68
MBAN 16.84 17.68 18,14 18.35 18,81
IRREGULAR (n=20} .
- . 8.0, l.88 ~ .88 1.48 _ 1.21 0.97
MEAN 16.24 - 14,8 ' 17.68 18.04 18.47
NON-WORDS (n=20}

8., 3,19 2.8 1.58 2.18 1.8

From this table dilfferences between means were apparent. In order
to ascertain whefher these differences were slgnificant the data
were analysed using a 2-way ANOVA, the results of which are shown
in Tabla 12, The 2 way ANOVA vielded the following results:
there was a significant main =ffect of Standard (F(4,887) =
28,72 p < ,01), of HWapr? Type (P(2,387) = 60.63; p < .01} &and
a8 significant interaction broween Standard and Word Type

{F{8,387) = 4.42; p < .01},
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TABLE 12

SUMMARY OF 2-WAY ANOVA : WORD TYPE {Regular words. Irregular WOrds Non-wards)
X STANDARD {stds 1, 2 4,4,5})

B T ANOVA SUMMARY TABLE : '
SOURCE df sum of Mean . F~Value =~ Pr >F

- Post hoc analyses shown in Table 18 allowed for the geparation of
_regular words, irregular words arnd non-words. Where significant

'differénces between standards are observed the means far higher

sfandards-ware'alwavs hettey than for lowar standards,

‘For regular words there was no significant differsnces between

standards 1 and 2, and hetween standards 3 and 4, and betwesen

"standards 4 and 5, There phly sighificant differences were between

standards 1 and 8 (t = 23,00, df = 387, p ¢ .01}, bétwsen standards .

2and 8 (t = 2,68, df = 387, p < ,01) and between standards & and

8§ (¢t = 3.06, df = 887, p < .04).

For irregular words the means differed between standards 1 and 2
(t = H.72, df = 387, p < .01} and between standards 2 and 3 (t =
2.28, df 387 p < .08} but there were no differences between means

fopr standards for older children.
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_ - Squares _ - Syuare
| Standerd i 344,60 T e 0.0003
‘Word Type 2 361.8 175,90 60.03- 0.0001
Standard % Type_ 8 102,51 12,83 4.42 0.0001
Within _Cell Error 387 1122.7 MSE ¢ 2.9 -
Total 401 . 1921.86



For non-wordé there were no significant differences between means

for standards 1 ahd 2, and between standards 3 and 4, There were '

significant differences between the means for standards 1 and 3 (%

= 9,76, df = 387, p < .01}, Standards 2 and 3 (t = 11,52, df = 387,

p < .01}, standards 3 and 6 (t = 4.00, df = 887, p < .0i) and

gtandards 4 end 6 (t = 13.11, df = 887, p < .01).

Analyses of the differences between Word Types per Standard

revealed significant Adifferences for all standards for regular

Woprds wversans non-words with regular word better than nen-words

There were signifiaant differences for standard 1 (t = §.08, 4f
387, p ¢ .01), for stendard 2 (t = 3.44, df 887, p < ,01}, for

'standard 8 (t = 2,39, 4f 887, p < 0,05), for standard 4 (t = 6.79,

df saj,-p < ,01) and for standard 5 (t = 2,57, df 887, p < ,01).

For regular versus lrregular words performance was better for

regular wopds and there was a slgniticant difference at the 1%

level for standard 1 (t = 4,00, Af 887) but no significant

differences for standards 2, 3, 4 mnd 5 showing that although

performance continued to be better on regular words, performance

on irbegular words approached the ceiling by standard 2.

For irregular words versus non-words performance was better at ali
standard levels for irregular words but signiflcant differencés
were only observed for standard 1 (t = 2,08, 4f 387, p < .0B), for
std.a {(t = 6§.75, &f 887, p <.01) and for standard 4 (t = 4.91, df

a7, p < .01}
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TABLE 13

" RESULTS OF LEAST SIGNIFYCANT DIFFERENCES (LSW) ANALYSES: SILENT TEST OF PHONOLOGY

REGULAR_WORDS, IRREGULAR WORDS AND NON-WORDS

Regular Words

 Between 5td 2 & 5td 3 p < .01
Botween Std 1. & Std 8 p < ,01
Betwean Std 3 & 5td 6 p < .01
Between 8td 1 & S5td 2 n.s.
Between Std 3 & 8td 4 n.s.
Botween Std 4 & 5td 6 n.s,
Irregular Words
Between B8td 1 & S5td 2 p ¢ .0
Between Std 2 & Std 8 p < .01

. Between Std 8 & Std 4 n.s,
"Between Std 4 & 5td 5 n.s,
Non-Words
Betwean Std 1 & 5¢d 3 p ¢ .01
Between Std 2 & §td &8 p < ,01
Between 5td 3 & Std 8 p < ,0)
Between 8td 4 & Std 6 p ¢ .01
Between Std 1 & Std 2 n.s,
Between Std 8 & 8td 4 n.s.
Regular vg Ipregulas
For 8td 1 p < ,01
For 8td 2 o.3,

For Std & n.s.
For 5td 4 n.s.
Por Std & n.a.
Regular va Non»Words
For 5td 1 p 2 .01
For 8td 2 p ¢ ,01
For 8td 3 p < .08
Fér 5td 4 p < .01
For 8td 5 p < .01
Irregular va Non-Words
For 8id 1 p < .03
For Btd 2 p < .01
For Std 4 n.s,
For 8td 4 p ¢ .01
For Std & n.s
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Reading Alcud Test gf Phonology
Tablée 14 summarises the data obtained on the Reading Aloud Test of

Phonolmgy:(Matched in wnrds to the Sllent Test) and gives the mean

and standard deviation for each standard of each word -type {regular

words, lrregular words and non-words) pronounced correctly on Test.

4 " .
 TABLE 14

MEANS FOR READING ALOUD TEST OF PHONOLOGY

STANDARDS
1 2 3 4 -
{n=28) {n=25) {n=22) {n=286) (n=56)
| MEAN 17,48 19,32 19,59 10,88 19,89
REGULAR WORDS (n=20) : : :
$.B. 3,13 . 0.73 0,65 0.58 . 0.39
- ' MEAR 17,00 18,44 18,77 19.88 - 19,58
IRREGULAR WORDS {n=20}
8.D, 1 96 1.3 1,04 0,58 r g
_ MEAN 15.00 15,86 17.14 17.58 19,06
NON-WORDS (n=20) _ _
8.D. 3.5 2.19 1.79 1.86 1,81

Thia.t.able shows differences betwsen means across all standardé.
In order to ascertain whether these differences wers signifiqént,'
the data were analysed using a Z-way ANOVA , the results of which
are summﬁrised in Table 15. The 2-way ANOVA ylelded the following |
resultis: |
there was a slgnificant main effect of Standard (F{4,387)
41,06; p < .01), of Word Type (F{2,887) = 64.99; p < .01)
and a significant interaction between 8tandard and Word Type

(F{8,387 = 8.38; p < ,01).

46

. TR 4 i . S . a T . . . . R P w e
-‘_'(-.f o .- PR . . . ; B S [
Co . . . .t . o . . e

e / -



6.4,df = 3B7,p < .01}, between standards 8 and 4(t = 1.86,df

TABLE 15

2oWAY ANOVA WORD TYPE (Regular Werds, Irragular Words Non-Words} x STANDARD
(stds 1,2,3,4, 5)

ANOVA SUMMARY TABLE

SOURCE S df ~ sum of Mean ~ F-vValue  Pr >F
o : Squarses Square :

Standard ' 4'_' 454.62  113.6Db 41,08  0.0001

Word Type 2 355.74 175,85 64,59 0.0001

Standard X Type 8 a7 9.23 5,88 0..0011

‘Within cell Error 887 10711 MSE = 2,77 '

Total 401 1959, 25

- Further analyses of the Least Significant Differences between means

for standards {summarized in Table 16} revealed significant

_differences for non-words for all standards; between standards 1

and 2 (t = 2.7,df = 387,p <.01), hetweén standards 2 and 8 (t =

387,p , .056) and between standards 4 and 5 (t = B.28, df = 387,p

<.01},

Differences between means for standards on the reguiar wnrds and
1rregu1af wdrda were not as dansiatentiy significant as the
differences for  non~words. For regular wérds there was a
significant differsnce between standards 1 and 2 {(t = B.36,dF =
8487,p < .0l1) but there were no significant differentes for clder
children. For lrregular words there were significant differences
haetween standards.i and 2 (t = 6,558,df = 887,p <,01}, bhetwesan

standards 1 and 3 (t = 7.7,4f = 38%7,p <X.01) and between standards
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3 and 4 (t = 2,865, df = 387,p <.01). There were no 51gn1flcant

differences betWeen standards 2 and 3, and 4 and &,

Comparison between the performance on regular versus irregular

words did not reveal any sigrnlficant differences for each'standard.

For performance'_oh regular words compared with non-words,

significant differences were observed for all standards,

Pariormance was ‘gignificantly better on regular thau on non~wnrds

for standard 1 (t 5.28,-df 387, p ¢ 0.01), for standard 2 (t -

7,81, 4f 387, p < 0.01), for standard 8 2.46, df 38?, p < 0.08),
. for standard 4 (¢t = 5.02, df 387, p < 0,01) and for standard 5 (t

= 2,12, df 387 p < 0. 05}.

Performance was significantly better on l1rregular words compared

. with non-words for standard 1 (t = 4.26, df 387, p < 0.01), for

standard 2 (t = 6.04, df 387, p < 0.01), for standard 3 (t = 3,28,
df 387, p < 0.01), for standard 4 (t = 3,93, 4f 887 p < 0.01) but

there was no significant difference for standard 5.
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TABLE 16

RESULTE OF LEAST SIGNIFICANT DIFFERENCES ANALYSES: READING ALOUD TEST OF
PHONOLOGY: REGULAR IRREGULAR AND NON-WORDS :

* i em——arr——r——————

Regular Words -

Between 5td 1 & Std 2 p ¢ .0t
Between Std 2 & 5td 8 n.s,
Between Std 8 & Std 4 n.s,
Between Std 4 & 8td 5§ n.s.
Irregular Words
Between Std 1 & Std 2 p < .01
Between Std 3 & 8t§ 4 p < .01
Between Std 1 & 85td 3 p < .0
Between 5td 2 & 8td &8 n.s.
Between Std 4 & 5td 6 u.s,
Non-Hords _
Between 5td 1 &# std 2 p < .01
Betweeh 5td 2 & 5td 8 p < .01
Between Std 3 & std 4 p < 0%
1 &

Between Std std.5 p < .0l

Regulap vs Irrepular Words
‘Ne significant differences

Regular Words vs Non-Words
For §td 1 p < .01

For Std 2 p < .03
For Std 3 p < .Db
For std 4 p < .01
Par Std 65 p < .0t

Irregular vg Non-Words
For S§td 1 p < .01

For Std 2 p < .D1

For 8td 3 p < .01

For 5td 4 p < .01

For std 6 n.s.
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Silent Test of Phonology compared with the matched Reading Aloud

. Test

" Means for corr_éct regular words, irregular words and non—wnrds'for

o FIGURE 2
20-
19-
N 18-
<
17
o.
0
18]
0. 18-
15-
14 T ' ' LI T T T
1 2 3 4 5
STANDARD
~- REG. WORDS (sllenty ~- REG. WORDS (a.loud) -#~ IRREG.WRDS (silent) {
~=- IHHEG.WF{DS(anud) =5¢- NON WRDS (silenf) —#— NON WRDS (aloud) ,
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each standard on Tests 3 and 4 are plotted on Figure 2. This graph

indicates that the-patterns' for the Silent Test of -Phohology and

the ﬁeading Aloud Test of Phonology are similar for regular and
irregular words and  non-words, with overall performance on the

matched Reading Aloud tests appearing to differ.




Tq 355355  the significance of these differences between the
. subjeﬁtsf responses on the Silent Test and their responses on the
Reading Aloud Test, a Z2-way ANOVA was computed. The 2-way AﬁGVA _ f
analysed the data in: Table 11 and Table 14 and compared the -
subjéctsi' performance with respect to standard and word type
(regular, irregular and non-words read silently, and  regular,
irregular and non-words read aloﬁd] and yielded the rﬂsults'which
are shcwn_ih Takle 17. There was a'significaﬁt main effect of.
Standard {F(4,774) = 67.85; p < 0.01) of Word Type {F(5;774) e
§4,.57; p < 0.01) and a significant interaction betweeh Standard and
Word Type (F{20.774) + 4.68; p < 01). | i
| | TABLE 17 | 2

~2-WAY ANOVA : WORD TYPE (Silent regular, irregular and non-words; Reading Aloud .
regular, irregolar and non-words) x STANDARD (1,2,3,4 & 3)

_ ANOVA SUMMARY TABLE N
" SOURCE. : df Sum of Mean F-Value Pr F "
Squares o Sguare
‘Standard 4 787,01 191,75 B7.86  0.0001 -
Word Type 5 718,89 154.88 54.87 0,0001 .
. standard x Type 20 208,76 10,44 3.68 0.0001 A
Within Cell Error 774 2108.80 MSE 2.88
Total 808 394296

In order %to separate the results of the subjecta' performance on
the Silent Tests from theiy results on the Reading Aloud Tests, f
analyses of the Least Significant Differences were calculated.

These results are summarized in Table 18.
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Far regular words the standard 2 group was significanfly better at

read;ng aloud than at making silent Judgements about phonclugy {t
= 2,85, df ?74, p < 0.08) but none of the other standards showad

' any significant differences for either mode of response,

For irregular words only the standard 4 group showed sagnlficantl{
better performance orn readlng aloud than on the silent tests (t =

2.21; df = 774 p < 0.05) but none of the other groups showed

significantly better performance on either mode of response.

For non-words the"only significant difference was for standard'4

‘children (% = 8.27; df = 774; p < 0.01) where re-dling aloud was

befter.

TABLE 18

RESULTS OF LEAST SIGNIFICANT DIFFERENCES ANALYSES (LSD'S): SILENT VS READING

" ALOUD TESTS REGULAR WORDS, IRREGULAR WORDS AND NON-WORDS

L5D's between results for Silent Tests vs Reading Aloud Tests fur

" Repwular Words

’«“‘/

Standard 1 n.s,
Standard 2 p < ,05
Standard 8 n.s.
Standard 4 n.s,
Standard 5 n.s,

LSD'S batweéen results for Silent Tests vs Reading Aloud Tests for
Irregular Words
Standard 1 n.s,
Standard 2 n.s,
Standard 3
Standard 4
Standard 5

n.s
p < 0,05
n.s.

LSD'S between besult- Tor Silent Tests vs Reading Aloud Tests for
Hon-Words . .

Standard 1 n.s.
Standard 2 n.s.
Standard 3 n.s.
Standard 4 p ¢ .01
Standard 5 n.s
52
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‘Lexigal Decision Tests - Visuai

. Table 19 shows the mean correct responses for Words and Non-Rords
and gives the means and standard deviations of each standard for
Words and Non-Words correctly identified.

TABLE 18

MEANS EOR LEXICAL DECISION - TEST 5: VISUAL

- STANDARDS
1 2 T a 4 5
(n-25) . (n=25) {n=22}) (n=26) {n=86)
WORDS
MEAN 24,68 25,96 26,59 27.86 28,08 ' -
TOTAL (n=3%) : . _ _ ) o
5.0, 2,08 2,01 1,87 1,43 1.48 : 4
NON-WORDS ' ':
MBAN 28.88 - 28,44 30.50 30,48 80,94
TOTAL {n=32) S o : '
5.0, 8.99 8.81 1,27 1,97 1.03 -
This Table indicates = number of differences between means for the -

gtandards. To ascertain whether these diffsrences are significant
a 2-way ANOVA was.computed and the restlts are shown below in Table g
20. This 2-way ANOVA which compared the subjects! performance with
respect to Standard (1,2,3,4 & 5) and Word Type (Words and Non-
Words) showed a significant main effect for Standard (F{4,258) =
17.58; p < 0.01) and of Word Type (£{1,268) = 122.08; p < 0.01),

but there wag no sighificant interaction between Standard and Word

Type.
53
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TABLE 20

SUMNARY OF RESULTS OF 2-WAY ANOVA : WORD TYPE (Words, Non-Words) x STANDARD (stds

. 1|2|3!4'I5]

: ' ANOVA SUMMARY TABLE '
SOURCE ©odf Soin of _ Mean  PB~Value - Pr F
o Squares Square
Standard R T 91,66 17,86 0,0001
Word Type 1 636,45 636,45 182,06 - 0.0001
§tandard x Type 4 . 21,98 . . 5,48 1.08 0.3800
Within Cel) Epror 258 1845.44 MSE = 5.21

Total 247

In ubder to separate the Word Types (words and won-words) further
analyses'af the Least Significant Differences between means wWere

caleulated. These results are summarized below in Table 21, For

non-words mno significant differences were revealed, For words

éignifi-cant differances were found between Standards I snd 2 (t =

1.96, df = 2B8B; p < 0.0B), between _Standards 1 and 3 (t = 2.85, daf .

= 268; p < 0.01), betwsen Standards 2 and 4 (%t = 2.85, df = 258
p < 0.01), between Standards 3 and 4 {t = 1,89, df 288; p <0.05f
and between standards 3 and & (t = 2,4, af = 288; p < 0.05').

indicating that the performance of older children are better at

identifying words than younger children.

cmmparisuﬁs of the performance of each gtandard on the

identification of words versus non-words revealed significant

differencss for standard 1 {(t = 5,66, 4f 288, p <0,01), for

L)



standard 2 {(t = 3.82, df 258, p < 0.01), for standard 8 (t = 5.80,"
df 258, p < 0,01), for standard 4 (t = 4.14, df 2568, p < 0.01) and

. for standard 5 (vt = 5,3, df 268, ﬁ < o,dl) showing fhat at all ages

children were better at_identifying non-words than they were at

 identifying words.

TABLE 21

e e el

* RESULTS OF LEAST SIGNIFICANT DIFFERENCES: LEXICAL DECISION - VISUAL (WORLS AND
NON-WORDS ) - :

Hords
" Between 5td 1 and Std 2

Betwaen 5td 1 and Std 3
Between 5td 2 and 5td 4
Between Std 8 and 8td 4
Between Std 8 and 8td 5
Between Std 2 and Std 3
Between Std 4 and std &

SESTUToTTo
@ | A NN
: Qoo C
88228

Non-Words,
-No Siguificant Ritferehces

Non-Words vs Woids
, For Btd 1 p < 0.01
i .. For std 2 p < 0.01
' . For 8td 8 p < 0.01
For Std 4 p < ¢.0)
For 3td 5 p < 0.02




. In order to examine the effect of freguency on the scores.bbtained'

an the Visual Lexical Décision Tests, Table 22 shows the mean

£or High and Low Frequency Words, and High and Low Frequency Non- '

Worda correctly identified and shows the means and standard

deviations of each ‘standard for these word types.

TABLE a2

MEANS FOR HIGH AND LOW FREQUENCY WORDS AND THBIR MATCHED NGN-WBRDS

. LEXICAY, DECISION - VISUAL: TEST 5 S

_ STANDARDS _
1 ' 2 ' 3 4 B
(n=2t) (n=28) (n=22} {n=26) (ne38)
WORDS _ ' '
_ MEAN 15.48 15.8 15,82 15,96 15.94
HIGH FREQUENCY (n-18) o _
5.D. 0.64 0.4 0,38 0,19 0.23
- " MEAN 9.8 10,16 10.77 ©1i.88 12.14
LOW FRLQUENGY (n~16)
8.D, 1.968 1.93 1.05 1,42 1.58
'NOB-WORDS ' ' o
MBAN 18.84 14,00 15,00 15.23 15.89
MATCHED TO HIGH FREQUENGY WORDS (n=16)
§.D. 2.41 2.1 D.95 1.00 0,64
“MBAN 14,52 14.44 15.50 - 15.pa 15.39
MATCHED TO LOW FREQUENCY WORDS (n~16) . :
5.0, 2.42 2,04 0.58 1,12 0,64

The above table shows differences between means of standards for
the 4 different word types. Therefore a 2~way ANOVA was gomputed

to ascertain whether these apparent differences were significant
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and the*results.are shown below 1n Table 28. The 2-way ANOVA, which
compared *he .subjects’ pérformance ﬁith respect to Standard
{1;2;5,4 & S} and Word Type (High Frequanc? Words, Low Ffequency
Words, High Freguency Non-Words, Low_FrequEnc.y N’on-%Wordé), vielded
the1following resﬁlts; there was a significaut nain effact of

standard (F(4,516) = 22.49; p < 0.01), of Word Type (F(3,516) =

316.08; p-< 0. 0l1) and & significant interactibn between Standard

and Word Type (f(12,616) = 8.37; p < o.01).
TABLE 23

SUMMARY OF RESULTS OF Z2-WAY ANOVA 1 WORD TYPE (Hlgh Freauency Words, Low
Prequency Words, High Prequency Won-Words, Low Freguency Nen-Words) X STANDARD
(1:2,8.4 & 5)

ANOVA SUMMARY TABLE

SOURCE : daf Sum of Mean . FValue Pr >F

Squares Square _
Standard e 181,82 ~—i5 23,40 0,001
Word Type 3 1810.81 ©36.94 316,05 0.0001
Standard x Type 12 81.41 _ 8.78 3.87 0.0001
Within Cell Zrror_ 5i8 . 10a0.90 MSE » 2,02
Total 535 218,44 |

As there weve gignificant differencas between standards, word types
and a significant Interaction between standard and word type,

further analyses of the Least Significant Differences between means

were calculated, The purpose of these analysee was to separate the -

4 word types. Significant differences were revealed at all levels
for Low Frequency Words; that is there were slgnificant

differsnces between Standards 1 and 2 (t = 6.0, d4f = 5816; p <
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0.01}, betwsen Standards 2 and 8 (t = 3.59, d4f = 616; p < 0.01}),
.'between Standards 3 and_4.{t = 6.53, df;= Bi16; p <'b.01} and
between Standards 4 and 5 (t = 2.0, df = 816, p < 0.06). .
.Léss consistent trends were evident with the other wofd types. For
High ?fequency Words there was a significant difference between
Standards 1 snd 2 (t = 2.0, df = 516; p < 0.05) but no significant
differences between the higher standards. There was a similar trend
‘for Low ﬁ:equency-an~Words with a significant difference between
sﬁandards 2 and 8 (t = 8.71, &f = 316, m < 0.01} and no other
-significant.differences for thé higher standards. High Frequency
Noh«Wordé éhOWEd significant differences betwsen étandaras 2 and
3 (t = 6.25, df = B16; p < 0,01}, between Standards i and 3 (t =
7,25, af = B16; p < 0,01), between Standards 3 and & (t = 3.7Y3, af
= 616; p < 0,01} and between Sténdards 4 and 5 {t = 2,51, df B616;

P < 0,085).

Gomparisons between performance on high freguency words and low
fredquancy words revealed significant differences for standaﬁd 1 4%
= 9,66, df 816 p < .01}, for standard 2 (%t = 8.88, 4af 516, p <
f01); for standard 8 (t = 7.8, df 616, p < .01), for standard 4 (t
= 6,48, df = 816, p < ,01) and for standard & {(t = 7.06, 4Af 516,
p < .0l1) showing that children at all levels pre better at
identifying high frequency words than they ars at identifying low
frequency words, Similarly comparing non-words, matched to high
frequentsy words, with low freguency words significant differences

in performance were found for standard 1 {(t = 7.i4, df 516, p «
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.01), for standard 2 {t = 5.91, &f 516, p < ,01), for standard 3
(t = 6.12, af 516, p < .01}, for'standard_4 (t = 3.85, df 518, p
e ,01) and for standard 5 (f = 6,83, 4f 516, p < .01) showing that
children at all leveis are better at identifying non-words matched

to high frequency words than they are at 1dentifynng low frequency

words. When non-werds were matched to Jlow freguency words
performance was still signiflcantly better than performance on low
frequency words for all standards. Therefore comparing non-words,
natched to low'frequency words, with low frequency words theré were
significant differences for standard 1 (t = §.18, 4f 616, p < ,01),
for standard 2 (t = 6.65,'df'561.'p < .0i); for standard 3 {f =
7.08, df 516, p < .01), for standard 4 (t = 5.32, df 516, p < .01}

end for standard 6 (t = 5.28, 4f %'6, p < .01},

For high frequency words compared with non-words matched to high
frequency words, there were significant differences for standard
1 {t= 2,562, &f 516, p < .05) and for sfandard 2 {(t=2,77, 4f 516,
P < .01} But no slgnificant differencéa were rebealed for standard
3, 4_and 8, showing that by standard 3 children ﬁere equally able
to identify high fregquency words as they were to identify non-words
matched to high freguency words. The trend was similar when -
performance on high frequency words was compared with non-words
matched to low freguency words. The only significant difference was

for standard 2 {t = 2,03, df §l18, p < .05) showing that by standard
8 childven were egually able to identify high freguency words as

they were to identify non-words matched to low freguency words,

1)



TABLE 2

RESULTS UF LEAST SIONIFICANT DIFFERENCES {HIGH/LOW FREQUENCY" WGRD.

MATCHED NON-WORDS)

High Freggsnug Words
Between Std 3 & Std 2

- Between Std 2 & Std 3
Between 5td 3 & 5td 4

Beiween 5td 4 & Std 5 -

f= = = =
W mom oA

Non-Words matched to High Freduency Words

Between Std 2 & Std 3
Between Std 4 & Std 5
Between Std 1 & Std 3

" Between St 3 & Std B

Between Std 1 & Std 2
‘Between Std 3 & Std 4

p < .01
p < .08
p < .01
P < 01
n.s,
0n.s.

' High Frequency Words vs lLow Frequency Words

For Std 1 p < .01
For 8td 2 p < .11
For Std 8 p < .01
For Std 4 p < ,01
for 8td 6 p < 01

Low Freguency Words
Between $td § & Std

2p<.0
Between Std 2 & §td 3 p < .0
Between Std 3 & Std 4 p < .0
Between S5td 4 & Std 5 p < .0

[ e gy

Non-Words matched to Low
Frequency Words

Between Std 2 & Std
Between Std 1 & Std
Retween 8td 3 & 3t4
Between 5td 4 & 5td

3p <«
2 n.s.
4 n.s
5 n.s

High Freguancg Words vs Non-Words matched to High Freguency Words

Por Std 1 p < .0%
For std 2 p < o1
For S§td 3
For Std 4
For 8td &

n.s
‘.8,
1n.%

High Freguency Words va Non-Words matched to Low Frequency Words

Yor 8td 1 n.s.
For §td 2 p < ,05
For Std 3 n.s.
For Std 4 n.s.
TFor Std 5 n.s,

NonuWnrds.mutcbrd to High Freguency Words vs Low Freaquency Words

For std 1 p < .1
For Std 2 p < .01
For Std 3 p < ,01
For Std 4 p < .01
For Std 5 p < .01

Non-Words matched to Low Frequency Words vs Low Fregquency Words

For 8td 1 p < .01
For Std 2 p < .01
For 8td 3 p < .01
For 5td 4 p < .01
For 8td b p < .01
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Léxical_necisioangggg - guditbry

A similar'analysis of the same words présented aurally was then
carried out. Table 25 shﬁws the mean corfect responses for Words
and Non—words presented aurally, and gives the means and standard
déviations of each standard for Words and Non—Words.identified
correctiy; . ' .

TABLE 25

'HEANS FOR LEXICAL DECISION - TEST 6: AUDITORY (WORDS AND NON-WORDS)

_ STANDARDS . _
1 2 3 4 -
{n=26) (n=25) {n=22) {n=28}) (n=38)
WORDE ' ' :
MEAN 27.92 28.00 28.86 © 20,68 29,58
_TOTAL (n=32)
8.D. 1.38 1.94 1,20 1,36 1.21
NON-WORDS i _ T
"MEAN 80.75 29.92 - 81,00 29,69 50,86
TOTAL (n=82) . '
5.D. 0.99 1.16 0.80 2.04 1.47

The data above show 'that' the means for words increase with
étandard.. Means for non-words show ceiling effects at all
standards. In order to ascertain whether the difference reflected
ih the above table were significant, a 2-way ANOVA, which cﬁmpared
the subjects' performahce with respect to Standard (1,2,3,4 & 5)
and Word Type (Words and Nen-Words) was computed. The results are
shown in Table 26. There was a slgnificant main effect of Standard
(F(4,2588) = 4.32; p < 0.08}, of Word Type (F(1,258) = 64.66; p <
0.01) and a significant interaction between Standard and Woyrd Type

(F{4,258) = 7.07; p < 0.01)
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TABLE 28

SUMMARY OF RESULTS QOF E"WAY AMOVA : WORD ‘T¥PE (Words, Non-Words) x STANDARD
{112!3r4c5)- .

ANOVA SUMMARY TABLE

| SDURCE Cdr Sum of Mean F-Value  Pr F
o Sguares -Square :
 Standard 3 38.73 e 0.0021
Word Type . 1 144,81 - 144.81 64,86 0.0001
standerd x Type 4 63.36  ia.8e 707 0.0001
Within Cel) Error 258 BIT.MT - MSE  2.24

Total 267 824.87

In order to separate the Word Types (Words andINon~Words)_further
analyseé of fhe'Least Significaﬁt Differences between means were
calculatgd. These resuits are summarized below in Téble-27. As
found with the Visual Lexical Decision Test there were no
significant differences for Non-Words apart from between Standards

2 and 3 (t = 2.5, df = 258; p < 0.05).

For Words, however, significant differences were found at all
levels, apart from between standards 3 and 4 indieating a

pafticularly noticeable improvement at standard 3 level. There were

significant differences hetween Standards 2 and 3 (t = 2.0, 4f
268; p < 0.08), between Standards 1 and 3 (t = 2,19, df = 258: p
< 0.06), between Standards 2 and 4 (t = 3.65, df = 288; p < 0.01),
between Standards 3 and 5 (t = 3.75, df 25B; p < 0.01) and between

Standards 4 and 5 (t = 2,02, df = 258; p < 0,0B6).
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As with the Visuél L tical Decision Test, a comparison of the

ability td'idEnfif§ non-wordd versus words revealed significanf

differences at ail levels apart from.for'standard 4. There wére
significant dlfferences for standard 1 (t = 6.74, df 258, p < .01),

.fo: standard 2 (t = 4.57, df 258, p < .01), for standdrd 3 (t =
4.86, Af 258, p < .01) and for standard 5 (t = 2.23, df 258, p <
.05) with differences diminishing as the childfen, grew dlder
indicating an .improvément in the ability to identify words
particularly #p'fo standard 3 level.

TABLE _ 27

- RESULTS OF LEAST SIGNIFICANT DIFFERENCES: LEXICAL DECISION - AUDITORY
(WORDS AND NON-WORDS) _

‘Words
Between Std 2 and Std 83 p < 0,05
Between S5td 1 and 8td 3 p < 0.05
Between Std 3 and Std 4 p < 0,056
Between Std 2 and Std 4 p < 0.01
- Between Std 3 and §td3' 5 p < 0.01
Between Std 4 and 8td 5 p < 0.D5
_ Between Std 1 and 5td 2 n.a.
Non-Words
Between Std 2 and Std 8 p < 0.05
Between Std 1 and 5td 2 n.s.
Between Std 1 and Std 3 n.s.
Between Std 3 and Std 4 n.s.
_Between Std 2 and Std 4 n.s,
Between Std 3 and Std 5 n.s.
Between S5td 4 and 5td 6 n.s,

Non~Words vs Words
For Std 1 p < .01

For 5td 2 p < .01

For 5td 8 p < .01

For Std 4 n.s.

For Std 5 p < .05
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In order to investigate the effect of frequency on the results of

thé Aﬂditcry Lexical Decision Tests, Table 28'shbws the meané'

_corréct'responSES for high and low freguency words, and non—-weords

matched  to high énd low frequency non-words correctly identifiled,

and shows the means and standard deviations of each standard for

these word types on the Lexical Decision (Auwditory) Test.

TABLE " 28

MEANS FOR HIGH Aﬂp LOW_FREQUENCY WORDS, AND MATCHED NON-WORDS: TEST &

STANDAZDS
1 2 3 4 5
(n=25) (n=25) (n=22} {n=28) (n=86)
WORDS : _ _
K MEAN 15,68 16.72 15,95 15.96 15,83
HIGH FREQUENCY (n=16) : |
8.D. 0.56 0.72 0.29 0.19 0,8%
'HEAN 12,24 12.28 12.95 13.62 13,75
LOW FREQUENCY (n=18) g
8.D. 1.21 1.82 1.26 1.27 1.21
NON-WORDS _
HEAN 15.68 15.72 15,95 15.96 15.83
NON-WORDS MATCHED TO HIGH FREQUENCY WORDS {n=16}
§.3.  0.47 0,11 0.29 1,02 0.76
MEAN 15.08 14.68 15.09 14.58 14,92
NON-WORDS MATCHED TO LOW FREQUENCY WORDS (n=18)
5,D. 0.80 1.16 .79 1.31 0.95
64
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The above table shows différances between means for standaxdsffor

‘the 4'different word types. Therefore a 2-way ANOVA was computed

to ascertain whether these appafEnt differénces were significant.
and the results are shown below in Table 29, The 2-way ANOVA, which

compared the subjects' performance with respect %o Stahdaxd

{1,2,8,4 & 5) and Word Type (High Freguency ﬁcraa, Low Freguency

Words, High Freguency Non-Words, Low Frequency Non—words}, yielded'
the following results: there was a significant main effect bf

Standard {£{4,518) = 5.21; p < 0.01), of Word Type (¥(3,616) =

217.28: p < 0.01) and a aignificant interaction between Standard

and Word Type (F(12.516) = 4.96; p < 0,01), |

| | TABLE 28

SUMMARY OF RESULTS OF 2-WAY ANOVA : WORD TYPE (High Frequency Words, Low
¥requency Words, High Freguency Non-Words, Low Frequency Non-Words) x STANDARD
(atds 1,2.8,4,5)

ANOVA SUMMARY TABLE

SOURCE ' daf Som of Mean F~¥alue Pr >F

Souares Square
Standsrd T T 4,02 .21 0.0004
Word Type 3 614,84 204,95 817,28 0.0001
Standard ¥ Type 12 56.20 4.68 4.96  0.,0001
_ Within Cell Error 516  4#8.73 MSE = 9.94
Total B3B 1177.48

Further analyses of the data were calculated in order to separate
the 4 word types. Significant differences were found between

gtandards at all levels for Low Freguency Words. Thare were

. 4 Lo . . . s - . DL
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. significant differences between Standards 1 and 3 (t = 2.63, df
516; p < 0,01}, between Standards 2 and 3 {t = 2.48, df = 516; p
. < 0.08), between Standards 8 and 4 {t = 2.48, &f = 616; p < 0.06)

and between standards 3 and 5 (t= 8,2, af ” 516;-p'< 0,01), showing

' that children performed significantly better on low frequency words .

as they become older. There were, however, no significant
differences between standards-for-High.Ffequéncy Words, Non-Words
matchgﬁ; to high frequency words and Non-Words matchaéd to  low

frequency words.

Comparisons were made of the performance of subjeots on the
épecific word tYpes.for each standard. For high freguency words
compared with low frequency words there were significant
différences for standard 1 (t = 12.74, a&f B168, p < .0l), for.
‘standard 2 (t = 12.74, df 816, p < .01}, for standard 3 (t = 10.34,
af 516, p < .01}, for standard 4 (t = 6.7, df §16, p < .01} and for
standard 5 (t = 9.04, d4f B16, p < ,01) showing that children are
consistently better at identifying high frequency words pfeaentad-
aurally than they are at identifying low frequency words. Although
sighificant differences were observed for high frequenay'worqg

compared wiﬁh non~words matched to low frequency words, these

differences were less significant than for the comparison witn low

freguency words: for standard 1 (¢ = 2.2, af 516, p < .08}, for

standard 2 (t = 3,88, df 616, p < ,0%), for standard 3 (t = 2.97,
df 8186 p < .01}, for standard 4 (t = 5.1, df §16. p < .01} and for
standard 8 (t = 4,00, df 516, » < .0L).
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For high frEqﬁanny words compared wii_:h non-words matched to high
~ frequency words a significart difference was only noted for
standard 4 (t = 3.4, df B18, p < .01} where performance on the
 identification of high'frequency words was better. For standards

4,2,2 and § the differbnces were not significant.

Subjects weve better at identifying non-words matched to low

' frequency words than they were at Identifying low frequency words.

Significant Aifferences were observed for standard 1 (t= 10,52, df
B16, p.< ,01), standard 2 (& = B.89, df 516, p < .01), for standard
8 (t = 7.88, df 616, p < .01), for standard 4 (t = 3.56, df B16,
P .< »01) and for standard 5 (t = 5.08%, df &18, P < .01} with

" differences bocoming less as the children grew older, with a change
being particularly noticeable at standard 3 level, & simllar trend
‘wag observed for non-words matched to high freguency words versus

low fregquency words with significant differeﬁces for standﬁ:d 1.(t_

= 12,78, df 516, p < .01}, for standard 2 (t = 10,96, 4f 516, p <

'.01}, for standard 8 (t = 10,96, 4f 516, p < .01}, for standard 4

{t = 5.8, df = 616 p < .Q1}) and for standard & (t = 5.56, df 616,
p <€ .01} showling that differences decreased after standard § level.

The results of these analyses are summarized in Table 30.
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TABLE 30

RESULTS OF LEAST SIGNIFICANT DIFFERENCES (HIGH/LOW FREQUENCY WORDS AND MATCHED
NON-WORDS) LEXICAL DECISION TEST 6: AUDITORY

' Low Freguenox Words

Between 5td 1 & Std 3 p < .01
Between S5td 2 & std 3 p < .05
Between Std 8 & 5td 4 p < .05
Between Std 3 & Std 5 p < .01
Between 5td 4 & $1d 6§ n.s,
Between 8td 1 & 5td 2 .8,

- High Frequensy Words
No significant difference

Non-Words matched to Low Frgguancx Worda:

No significant differences

Non-Words matched to High Frequency Words

No significant differences

High Frequency Words vs Low Fracuency Words

For 8td 1 p ¢ .01
For Btd. 2 p < .01
For 8kd 8 p < .01
For 8td ¢ p < .01
Far §td 5 p < .1

High Frequepcy Words vs Nor-Words matehed to Low Freguagug Worda

For Btd L p ¢ ,08
- For 8td 2 p < .0)
For Std 3 p < .1
For 8tdd p <« .01
For 5td 5 p € ,01

High Fretuenoy Words vs Non-Words matched to Hipgh Freguency Werds

“Por 8td 1 n.s,
Foar &td 2 n.s.
Tor 5td & n.s.
For 85td 4 p < .01
BFor 8td b6 n.s,

Ron-Words mateched to High Frequency Words va Low Freguenoy Words

Por 5td 1 p < .01
For 8Std 2 p < .01
For 8td 3 n < .D1
For 8td 4 p < .01
For Std 6 p < .01

Non-Words matohed to Low Frequency Words vs Low Fregushcy Words

For $td 1 p < .0}
For 8td 2 p < .01
TFor 5td 3 p < .01
For 8td 4 p < ,01
For Std 85 p < .01

b
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Legical.negision Tests: Visusl Reaugfs conmpared with
Auvditory Results -

In order tt compare the perfofmaﬁce'df subjects on the Visual
Zexiéal Decision Test with the performance on the Auditory Lexical
Decision Lgat, means for standards for Visual Words, Visual Non-
Words, Auditory wof&s énd Auditory Nen~Words are plotted on Figure
3. Means for the Words and Non-Words fdllowed'similar patterns for
the Visual and puditory Tes%s, with overall performance on the Non-
Wurds. appearir'xg. to be bet.ter thén on.W'o_rd's, and perfnrzﬁénce on the
Auditory Tests as a whole appearing to be better than performance
on the Visual Tests, '

| | FIGURE _3

PERCENTAGE

A
2"? T - 1 T — . :

1 2 3 4 5
STANDARD '

{—m— VISUALWORDS  —— AUD, WORDS i VIS. NON-WORDS -5 AUD. NON-WORDS
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Lexical-becQSion Tests: Vigual Results comgafed with-

' ' Audifcrz Results | '
Data recorded on Tests 5 and 6 are shown in Table 31 in order to
compare the means obtained on Viswal Words with those obtained on
huditory Words, Means and standard deviations are given for each
‘standard on both word typea} _ '
| . TABLE 21

MEANS FOR WORDS - TESTS 5 AND 6: LEXTCAL DECISION VISUAL AND AUDITORY

STANDARDS
1 2 8 4 5
{n=25) {n=25) [n=22) {n=28) {n=-36}
VISUAL ' ' ) o
: MEAN 24.68 26,98 26 .50 27.86 28.08
TOTAL WORDS (n=32)
' §.D. 2.08 2.0t 1,87 1.43 - 1.48
AUDITORY i ' : L : ' :
MEAN 27 .92 28.00 26.88 20,58 29.58
TOTAL WORDS (n«3%)

- 8.0, ©1.38 1.4 1.29 1.3 1,21

Differences bhetween Visual and Auditory means are evident on the.

_above table, A 2~way ANOVA, computed to investigate the main effect
of Standard (1,2,3,4,8)and bf‘Word Type (visval words, audifory
words} yielded the folldwing results: there was a significant main
effect of Standard (F(4,25B) = 24.86; p < 0.01}) and of Word Type
{F(1,268) = 109,95; p < 0.01) but the interaction was not
significant. The results of this ANOVA are summarised in Table 392

below.
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TABLB' Be

SUMMARY QF RESULTS OF 2-WAY ANOVA ; WORD TYPE (Visual Words, Auditory Words) x
STANDARD {1,2,3,4,5) '

TANOVA SUMMARY TABLE ~

SOURCE dr Sum of Near P-Value  Pr ¥
' : - Sguares - Square .
Stendard 4 266,41 66.6 2d.85 0,0001
Word Type , 1 294,83 204.68 108,95 = 0.000%
Standard x Type 4 24,87 . 622 2.8 a}05%4
_ Within cell Error 268 891.38 MSE  2.68
Total 267 1277.29.

In_nrdef to separate visual and auditory words thereby facilitating
a comparison between the word type by standard, t-Tests ﬁére
célculated gomparing means for visual presentation with means for
oral presentation for each #fandard. Tha results reveal significant
@ifferences for all standards. In each case performance was better
on the words pregsented aurally than on the words presented
visually. There were significant differences for standard 1 (¢ =.
7.04, df = 258; p < 0.01), for etandard 2 (t = 4.48, d&f = 258; p
< 0,01L), for standard 3 (t = 4.6, Af = 268; p < 0.01), for standard
4 (t = 3.8, df = 258; p < 0.01} and for standard & {t = 38,9, af =
258 p < ¢.01). A summary of resulte ls shown in Teble 33 below.
TABLE a3 |

RESULTS OF LEAST SIGNLFICANT DIFFERGNGES - VISUAL VS AUDITORY PRESENTALLON

For 5td 1 -~ Auditory better than Visual - p < 0.01
For 8td 2 - Auditory better than Visual - p ¢ 0,01
For Std 3 - Auditory better than Visual - p < 0.01
For 8td 4 - Auditory hetter than Visual - p < 0,01
for 8td 5 - Auditory bettep than Visual - p < 0.01
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in order to examine the effect of frequency on the comparison of
. performance on Visual with Auditory words, data for Words recorded
on Tests 5 and_eg gseparating the means and standard deviations for
ﬁiéh énd_Loﬁ.Fraquenc§ WordS,'Visual and Auditory Lexical Decisibn
are shﬁwn 1n'Ta51e 34'below..

TABLE 34

HEANS FOR WORDS - HIGH AND LOW FREQUENGY: LEXICAL DECISION - VISUAL AND AUDITORY

STANCARDS
1 2 3 4 &
(ne=26) - (n=25)} {n=22) (n=26) (n=36)
WORDS - VISUAL .
. - MEAN 16.48 15.8 165,82 15,06 15.04
HIGH FREQUENCY {n=16)
_ 5.0. 0,64 T 0.4 0,59 0.19 0.88
HORDS -~ AUDITORY ' '
_ HRAN 15.68 © 15,72 15,95 15.96 15.83
. HIGH FREQUENCY {n=18)
8.D. 0,55 0,72 0.20 D19 . 0.87
WORDS -~ VISUAL _ . '
' MEAN - 9,3 10.16 10,77 11.88 - 12,14
LOW FREQUENCY (n=16) .
_ " 8.D. 1.96 1,98 1,98 1,42 1.48
WORDS ~ AUDITORY
MEAN 12,24 12.28 12,95 13,88 18,76
LOW FREQUENGCY {n=18)

5.D, 1,21 1,82 1.28 1.27 1.21

A 2-way ANOVA was computed to investigate'the main effect of
Standard (1,2,3,4,5) and of Word Type (High and Low Freguency
Vigual Words, High and Low Frequency Auditory Words). The resultsf.
of this analysis are summarised in Table 35 and show a significant
main effect of Standard (F(4,518) = 24.77; p < 0.01}, of Word Tvype
{F({3,516) = 559,78; p < 0,01) and a significant interaction between

Standard and Word Type {(F{12,516) = 5.,97; p < 0.01},
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TABLE 86

SUMMARY OF RESULTS OF 2-WAY ANOVA : WORD TYPE (High Frequeﬁcy visual Words, Low
Prequency Visual Words, High Frequency Auditery Words, Low Frequency Auditory
Words) x STANDARD {stds 1,2,3.4,B6) '

. T ANOVA SUMMARY TABLE '
SOURCE ' df sum of ‘Mean F-value . Pr F

Squares Squate
Standard 2 183.13 33,28 24,77 0,0001
Word Type 3 2256.50 752,17 550,73 0.0001
Standard x Type 12 96.30 8.03 5,67 0.0001
Within Cell Error 518 695,40 MSE 1.84 |
Total 685 3179.33

In order to separate the word types, thereby facillitating a

comparison between Visuwal and Buditory High FrEquendy Words, and
Visual and Auditory Low Prequency Words, a further analysis of the
Least Significant Differences between means were calculated. The
résulta revaaied significant..differences between Visual and
Auditory presentation for all standards for Low ¥requeney Words.

In each case the subjects' performance was better on words

presented orally than on the visually presented words. There were.

significant differences for standard 1 (f = 9,21, df = B16; p <
€.01), for standard 2 (t = 6.42, &f = 516; p < 0.01), for standard
8 (t = 6,23, df = 6516; p < 0.01), for standard 4 (t = 5.96, df =
B16: p < 0.01) and for standard 5 (t = 7,17, df = 516; p < 0.01).
There were no significant differences for any of the standards.for

High Freguency Words, Results are summarised in Table 36.
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TABLE 36

"RESULTS OF LEAST SIGNIFICANT DIFFERENCES - HIGH AND LOW FREQUENCY WORDS
VISUAL AND AUDITORY PRESENTATION

Low _Frequency Words

Far Std 1 Augitory better than Visual - p < 0.01
For Std 2 Auditory better than Visual - p < 0.01
Por §td 3 Auditory better thap Visual - p < 0.01
Por Std 4 Auditory better than Visuel - p < 0.01
..For Std & Auditory better than Visual - p < 0.01

‘High Freguency Words
No Significant Differences.

.A gimilar procedure was used to compare the results obtained on
Visual Non-Words with those obtained for Auditory Non—Worda..Data
recorded on Tests & and 6 for Non-Words are shown.ih Table 87.
Means and standard deviations are given for each standard fof
visual and Auditory Non-Words. | |

' ' TABLE _ 8%

NORMS FOR NON-WORDS — TESTS 5 & 6: LEXICAL DECISION — VISUAL AND AUDITORY

STANDARDS .
1 2 3] 4 : g
{n=28) (n=258) {n=22) {n-28) {n=a6)
VISUAL -~ NON-WORDS
MEAN £28.36 28.44 30.89 30.48 30,94
TOTAL {n-=32)
8.D. 3.99 3,81 1.29 1.97 1.08
AUDITORY — NON-WORDS
MEAN 30,66 a0.30 31.04 30.54 30,750
TOTAL (n=33)
8.D, .99 1.16 .90 2.04 1.47

Some differences between Visual and Auditory means are evident from
the above table. A 2-way ANOVA, computed to Investigate the main

effect of Standard {1,2,3,4,8) and of Werd Type (Visual non-words
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and Auditory non-words), yvielded the following results: there was
a sigrificant main effect of Standard (F(4,258) = 6.24; p < 0.01).
and é.significant interaction of Standard and Word Type (F(4,258)

= §,20: p ¢ 0.01) but there was no significant main effect of chd

- Type ﬁlone, The results of this analysis aré'summarised in'Tablé

3 B L]
TABLE 38

SUMMARY OF RESULTS OF 2—WAY ANOVA 1 WORD TYPE {Visual Non-Words. Auditory Non-.
Words) x STANDARD (1.2,3,4,5}) .

ANOVA SUMMARY TABLE

SOURCE- af Sum of Mean F~value ~ Pr F

Sguares Square _

Standard 4 100,18 25.04 5. 24 0.0001

word ‘Type 1 16,76 15.76 8.30 ~ 0.0001
gtendard ¥ Type 4 99.27 24.82 5,20 0.0001 .
Within Cell Error 258 1231 .83 MSE 4.77 |

Total 267 1447.02

To ascertain whether the differences in word type Were significant

at each standard level, further analyses of the Least Significant

Differences were calculated. Significanf differences were found for

the vounger children. Children in standard 1 performéd
significantly better on the Audltory tests than they did on the
Viéual testes (t = 3.77, df = 288; p < 0.01). There was a
significant difference for Standard 2 as well (¢t = 2.38, 4f = 258;
p < 0.08). There were no significant édifferences for standards 3,4
and & indicating that older children performed as well on the
Vigual as they did on the Auditory tests., The findings are

summarised in Tabhle 39.
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. For Btd.5

TABLE 39
RESULTS QOF LEAST SIGNIFICANT DIFFERENCES NON~WORDS - VISUAL AND AUDITCRY

For 5td 1 - Auditory better then visuwal - p < 0.01
Yor Std 2 - Auditory better than Visual - p < 0.0%

1

"For 5td 3 -~ n.5.

For Std 4 - n.s.
“n.s8.

In order to invec+igate the effect of frequency on the comparieun

of non-word scores for the Visual and Auditory Lexical Decision

.Tests, data for non—words identified correctly, separating the

means and standard deviations for non-words derived from high and

low freguency words_prasented'Visuaily and Aurally, are shown in

. Table 40 below.

TABLE 40

MEANS FOR NON-WORDS DERIVED FROM HIGH AND LOW Ft' UENCY WORDS: TESTS 5§ AND: 6

STANDARDS
1 2 8 4 5
{n=25) {n=25) (n=22) {n=26} [n=38)

NON-WORDS - VISUAL : -

MEAN 13,84 14,00 15.00 i5.23 15.89
HIGH PREQUENCY (n-~16)

s D. 2.41 2.1 . 0.95 1,00 0.64
NON-WORDS — AUDITQRY

MBAN 15.68 18.72 15.95 15,96 15.83-
HIGH FREQUENCY (n=18} _

§.D. 0.47 0.7 D.29 1.02 n.18
NON-WORDS ~ VISUAL

"MEAN 14,52 14,44 16,58 15.23 15.39
LOW FREQUENCY (n-18)

5.0. 2,42 2,04 0.58 i.12 0,64
NON-WORDS - AUDITORY
' MEAN 15.08 14.68 15.09 14.58 14.92
LOW FREQUENCY {n=18)}

8.D. 0.80 1.16 0.78 1,81 0,95
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A 2-way ANOVA was computed to investigate the main effect of
Standard {1}2,8,4.5} aﬁd of Worﬁ T?pe {high ahﬂ low freguency hon-
| woﬁds presanted.visually,high anl low frequency non-words preéented
aurally). The resﬁlts'ﬁf this analysis are summarised in Table 41
" and show a significant main effect of Standard (F{4,616) =7.565; p
< 0.01), of qud Type (F{2.816) = ?.16? p<0.01) and a significant
Interaction betweeh Standard and Word Type (F{12,516)=3.08;p <.06).

TABLE 41

SUMMARY OF RESULTS OF 2-WAY ANGVA : WORD TYPE (High Frequency Viaual Non-Words,
Low Freguency Visual Non-Words, High Fregquency -Aunditory Non- Wnrds. Low Froguency
Auditory Non-Wordsl x STANDARD (1,2,8,.4,5)

~ ANOVA SUMMARY TABLE B
SOURCE df sSum of Mean F-Value . Pr »F

Squares . Square
Standard g 49,40 ORI R SR W Ty
Word Type 3 34.71 11,87 7.18 0.2001
Standard x Type 12 59,77 4,08 2,08 0.0003
Within Cel Error 516 888.22 MSE  1.61
Tc tal 535 977.10

The"analyaes' to investigaté the Least Significant ‘Differences
between means revealed some differences.for non-words derived from
high freguency words for younger subiects who performed better on -
the Auditory Test than they dild on the Visual Test, There was a
significant difference for Standard 1 (t = £.11, d = Bilé; p <
0.01), for Standard & (t = 3,44, 4 = §16; p < 0.01) and for
Standard 8 {t = 2,32, d = 616; p < 0,08), There were no significant
differences for any of the standards for non-words derived from low

frecuency words. Results are summarised in Tahle 42.
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TABLE 42

RESULTS OF LEAST SIONIFICANT DIFFERENCES ~ NON-WORDS DERIVED FROM NIGH AND
LOW FREQUENCY WORDS: VISUAL AND AUDITORY PRESENTATION

'ﬁonnﬂarﬂé derived from High Freghendg'Wnrds

For 8td 1 ~ Auditory better than visual ~ p < 0
For Std 2 - auditory better than Vigual - p < 0
Por §td 8 ~ Auditory hetter than Visual - p < 0
For Std 4 ~ h.s. '
For 5td 5 - n.s.

01
Qi
05

Non-Words derived from Low Frequency Words
No Significant differences
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4.  DISCUSSION

Results'df_the statistical analysis indicate a general progression
6f phonological abilities with increasing sge, There was an
improved ﬁerformance on regular words, irvegular werds and . non-
words as chiidren grew plder, In addition when these waord types
were separated ﬁnto high and 16w frequency words, there was an.
inerease in the means for both types between standards =z the
children became older. For regular words statistically significant
differences were more evident for the lower standards, Althoﬁgh
neans for standards for regular words continued to inecrease with
age, the differences became less significant. For irregular words,
'performance showed a general statistical improvement with age,
Theré was an Increased ability with age to read non~words as well,
An analysiz of non-word reading showed that as children become
nldef they read an increasing percentage of non-wérds by analogy
to irregular words and the proportion of non-words read by analogy
te regular words correspandingly decreases. For sach standard the
‘significantly predominant recoding strategy was regularisation,
except for standard &5, where children were equally likely to use
either analogies to regular or to lrregular words, These findings
support the experimental hypothesis that performance of the
subjects on the phoneclegical tests would differ with age. In
addition differences according to age were noted with respect to
regularity and freguency of the words, and whether the stimulus was
a word or a non-word., Perfnimance on regular words was

glgnlficantly better for all standards than on irregular words, but

79



these'differences becane less with age. A similar trénd was evident
for non-words and irregular words, where performance was
pignificantly better on non-words, with differences becoming less
as fhe-children grew older. Bimiiarly performance was significantly'

‘better on.ragular words than on non-words. These results suppﬁrt
the hypothesis that performance would .differ with respect to
. pegularity and whether the stimulus was a word or a non-word on the
phonnlogical tests. Results showed better performance for high
fraquency regular words than for low frequency regular words with
significant differences being recorded for the lower étandards. For
i:ﬁegﬁlax words, parformance was signifisantly better for all
standards on high fregquency words than for low frequency words.
These findings support the experimental hypéthesis that performancé.

“would differ with respect to fregquency on the phonqlogical tests.

‘silent Reading of regular words, irregular words and non-words did
not differ significantly for each standard from the regulas and
irregular wWords and non-words when they were resd aloud. (see

- Figure 2)

On the lLexical Decision teasts the statistical analysis indicated

a general progression in the ability of children to use
orthographic recoding as performance improved significantly on the

identification of words with age. On the Visuml Tests there was an

increase in means between standards oh the words, and there werse
statistically significant differences as the children got older at

all standards for low freguency words, Performance was
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‘significantly better on high freguency words than on 16w fraguency
ﬁordé for all sténdards on the visuwal lexical decision tests,
Although performance on the identification of non~words was not
significantly better betwesn standarde, performancé on non-words
ggtdhad to high freguency words.showed significant imprnvem&nts
between standards as the hhildren became older. Children were
significahtly better at identifying non-words than words on ‘the
yvigual tests. On the auditory téstS'these.diffefences were more
significaﬁt for the younge® children. These f£indings support the
experimental.hypnfhesis that fha performance of subjects on_thE'
iexical decision tests would differ with respect to age and the
frequency of the word type, and whether the stimnlus was a word or.

a non-word,

Performance on the auditory lexical decision test was significantly
better than on the visual tests for words, Similar differences were
evident for non-worde at the lower standards. These differences in
favour of auditory presentation were particularly evident for lﬁw
frequency wWords and support the hypothesis that performarnce would
differ depending on whether the word types were presented visually

or aurally,

The theoretical framework for this study was a dual progessing
model. This model allows for access to the word via a phonologicai
encoding process or through a direct visual or lexical route, Tha
phonological preoceas is assumed to occur at the level of graphemes

and phonemes and tan be used whether the printed letter string is
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a word or not. foungér readers tend to rely more on a'phonological
encoding strategy than do older readers. (Doctor and Coltheart
1981, Seidenberg et al, 1984 and Backman 1984). English is a
ianguage in which the éorreapnndencé- between crthngfaphy and
phonol.ogy' is highly wvariant. Therefore only the most highly
regular words can be prouounced coyrectly by using the phonological
encoding stratégy. ‘Bxception or irregular words can oﬁly be
~ pronoinced corraﬁtly by means of a visual wholeaword,'direct roufe
it was therefore expected that on th Phonological Tests younger
| children would perform better on regular wdrds as their visual
lexicons would not have developed. As they would still be learning
phonological strategies, 4t was expected that aignificant
differences for regular words would be evident between lower
standards, asz thelr knowledge and famillarity with the rules of

phonology would still be improving. These differences for regular
words are cleariy shown in Table 4, where signifilcant differences
are recorded between standards 1 and 2, and between standaprds 2 and
3 at the 1% level and, although the performance continues to
inprove with age, significant differences between standards are not

evident for older children.

This {rend 1= also indicated for low frequency regular words with
a significant difference between standards 1 and 2 at the 1% level
and a significant difference between standards 2 and 3 at the 5% '
level and no significant differences beiween higher standards (see
Table 7) although means for all standards are hetter for older

children ({Tahle 6), Regular high frequency words do not show
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'significant differehces {Table 7} as younger readers are iikelyitq
havé encountered these words in print and therefore, although fhe
means continue to improve with age, the differences were not fdﬂnd
to ﬁe'significant {Tﬁble 5}, 8imilarly on the Readigg'51oud tegt
of Phonology {matched'ta the silent test) a significant difference
was found for regular words between Standards 1 and 2 (Table 18)
 but no other significant differences are recorded, although maéné
for regular words improved with age (Table 14) they reached cedling
effect around standard 2. The results -therefore support the
contention that younger children are still devélnping_phnnological*
encoding skills and therefore differsnces between the iuwgr
standards were significant. Older children are likely to have
mastered these skills, which they may still be using for low

frequency regular words, with which they are not familiar,

All means on the phonplogical tests on irregular words are greatey
as the children beqame older (norm Tahles 2,5,14). Differences

ketween standards for irregular words, however, fullnwed a |
different trend from that of regular words. There were significant
differences between all standards, for irregular words (Table 4},
high and low frsguency scored together, at the 1% level, apart from
between standards 3 and 4. There was, howsver, a signlficant
difference between standards 3 and § which indicated that the trend
in performance was significant for standard 1 through to standard
5. When high and low frequency irregular words were separated,
however, a different pattern emerged, The pattern for high

frequency irregular words showed that younger children in standard
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1 even have difficulty.with irregular high frequency words, These
familiar irregular words have become by standard 2 level, part of
the child's visual internal lexicon and so no improvement is found
far older children. For 1rregu1ar low frequéncv words significant
differences were evident for standard S upwards at tﬁe_l%.leVel;
In other words differences were not significant between standards
1 apnd 2 and performance was poor. As has been stated earlier,
irrégular words cannot be read by the phonological encoding
strategies avallable to these children. The results thevefore
suggest that at the standard 2 levsl, ochildren still have
diffioulty wilth unfamiliar irregular words as thelr visual lexicons
are as ?et not developed and they are likﬁly_to he still in the
phonological recoding phése and finding difficulty discriminating
| befween homophones ., As_children read more widely and develop an
increased familisrity with print,.their visual iexicbns expand.
This accounts for the significant differences. and 1lmprovement
evidégt betwgen standards & and 4, and standards 4 and 5., Results
therefore on *tests of irregular words conform to the duai“
processing framework and the proposition that vounger children use
the phonological route, while for older chilldren, who are mbré
proficient readeﬁs, the lexical route becomes more predominant.'
For non-words on the phonological tegts, the means for .Qlder
children were better than those for younger children and
significant differences were recorded between #ll standards, apart
from between standards 3 and 4, There was, however, a significant
difference hetween standards 3 and 5 which confirmed that the trend

in performance continued from atandard 1 through to standard 8.
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(Table 4). On the matched gilent apd resding aloud tests of
phonelogy differences'betweén standards for non-words were likewise
significant. Children are able to read a string of letters whether
it is a.wbrd'of not bf_usihg the'phonological_mgthoﬂ; An ﬁn31Ysis
of non-word reading showed tﬁat as children get older they read an
increasing proportion of_non—words by analogy to irregular words:
-(Tabla io). Elthough a significanf differeﬁce was not found between
' S£anaards 1 and 2, there was a significant difference between
standard 1 and 3 snd standards 2 and 3. Similarly, although a.
significant difference was not found between standardé 3 and 4,

theré were Bignificant'differences between standards é'andﬂa and
standards 4 and 5. This showed therefore, a signifidant overall -
increase in wdﬁds:pronounced by analogy.to irregular words, The
indication is that phonological strategies were used by the ?nungér
feaders te derive a phonologloal representation for unfﬁmiliar
letter strings, while older children used the direét lexical route
and read by analogy to the familiar irregular word. As children
build up their internal lexicons so more irregulayp words become

available to provide possible analogies for non-words.

A cnﬁpariann of results on the matched gsilent and-reaﬂing aloud
tests of phonology revealed few significant differences for each
standard. (Table 18) All differences showed hetter performance on
the reading aloud tests, The normal reader would be expected to
perfurm as well on the Silent Test as s/he did on the Readlng Aloud
as, 1f a chlld is able to read a word aloud , using whatever

strategy s/he may select to encode that word, then the child should
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be able tc use the same method to read the same word;correctiy

"gilently.

. The few annmalous~significant results, along with the general
o.\raral.l better performance on the reading 'aioud tests, wmay be
'_explained by the nature of the test and its administration. The
silent test was a groﬁp teat in which tﬁo.erds had to be read
correctly to decide whether they sounded the same, and for this one
point was given. The reading aloud list regquired that only one
‘word needed to be yead correctly to obtain one point., This Feature .
. of the test-aiong_with the group administratidn, may account for_
_the anomalous differences which were recorded for this-sample.of
normal children. A general explanation why the raw data is better
for reading aloud than for the silent test, is that with the'silent
test decdding of two words was required.aﬁd these ﬁqrdé had.to he
held in the phonological buffer while a decision was made. Reading

élaud did not place any such demands on available mempory capacity.

Lexical decision test results similarly revealed developmental
trends with older children performing sighificantly better on both
visual. and auditery words. For wisually presented words a
significant difference was not found between standards 2 and 3 but
significant differences were recorded betwéen standards 1 and 2 and
gtandards 1 and 8. Similarly, wlthough a significant difference
was not found between standards 4 and 5, significant differences

were found between standards 3 and 4 and standards 3 and § so that
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from standards 1 through te standard 5 ‘there was a significant

 improvement in - means. - (Table 21). Differences were less
significant between standards 3 and 4 and standards 8 and 6. For

‘dlow frequency wcrds'there were significant differences at the 1%

level between standards 1 and 2, 2 and 8, 8 and 4. The difference
between standard 4 and 5 was less significant at the 5% level

(Table 24) but overall, the differences between standards for low

- frequency words were morve often than for words overall {high and

low freguency combined). The younger child is less likely to have

encountered low frequency words previously and therefore this

analysis emphasized differences in reading ability between

standards.

'_ Comparisons of pefformance on the various word types per standard

on ‘the visunal lexical decision tests, revealed that performance on
high fregquency words and non-words derived from high frequency
words was significantly better. 1In ali cases these differences
decreased as the children became older and there was an indication
that at stahdard 3 level the children were using orthographic
strategies as differences between standards decreased after
standard 3. Although performance on the identlficeation of non-
words was not significantly better between standards, performance
on non-words derived from high freguency words showed signiflcant
improvemnets between standards as the children became clder. This
sesmingly anomalous result may be explained by the familiar visual
form of the non-word which cavses the yvoungey child to revert to

a dis¢rimination-pet type strategy, and conseguently identify the
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non-word incorrectly as a word. Non-words derived from Jlow

fréggencz.wo:da'do not have many familiar neighbours and therefors

~are not identified as words.

. Results for auditory words showed a similar pattern with more

significant differeﬁces evident for low frequency words between

‘standards than for words { high and low frequencyi. For high

frequency auditory words there was a significant difference between
standards 1 and 2 but no other significant differences were found.

This lack of any apparent developmental trend suggests that as

- younger children are ﬁamiliar.with high freguency words, they have

pegun to incorporate these.wofds into their intermal lexicons at
an earliey age than they would have incorporated low frequency
words. This finding that there are.mdre'significant differences
with age for low fregquency words than for high frequency wards,
suggests that children do not simply get more proficient in reading
print, but rather that there is a change in reading ability, which
can ﬁe explained by the_develoﬁment of the orthoegraphic lexicon and
a greater dépendgnce upon it. Auditory high frequency words show
no significant differences and this indicates that children-are
able to identify high frequency words presented aurally at an early

age and a signiflicant developmental trend is therefore not evident.

Overall there were significant differences for worde for all
standards bhetween andltory and visual presentation (Table 33), and
greater significant differences were evident for low f£reguency

words for all standards, (Table 86) 1In all cases performances on
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' auditory words was better than performance on visual words., For a

aample of normal reéders, this result could be expectsd as éhildren
should have learned to discriminate auditory words before they have

learned phonological rules or before their visual lexicon is

‘established. Performance on suditory high frequency words was not

significantly different from visual high frequency worde, as these

words ware likely to be visually familiar to even the younger
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5. CONCLUSION

 The developmental trends which have been observed show that the

vesults of thialstudy can be successfully interpretéd within the

franiewoi-k of the dual processing model, The stores obtained conform
to the view that the relative importance of the non-lexical and
lexical woutes changes as reading develops. Therefore the results
of both Bhonological and Lexical Decision tests are In accordance
with the -proposition that reliance on phonological encoding
decrsases with the age of the child (Doctor and Coltheart, 1980)
and as the child becomes a more proficient resder the use of the

lexical route becomes more predominant.

Traditional standardized tests, such as the Schonell Word
Recognition Test which gives a veading age, may indicate that &
child's veading age i1s below the corresponding chronological age,
but these teats are not adequate diagnostic measures of the
gspacific difficuities of the individual chiid. The ?honqlogical and
Lexical Decision Tests iused in this atudy were sdministered to a
sanple of selected '"normal" readers and the results conformed to
the dual processing model and to the theory of a developmental
shift in reading strategies. Therefore these tests can be used as
& standard against which the phonological and lexical decision

abllitles of veading delayed children can be measured,

It gan be proposed, for example, that if a ohild's performance does

not improve significantly on the Phonological Tests on regular
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:Wordé beotween standards 1, 2 and 2 and that a performance celling

is not reached around this standard,, that the development of
phovological skills is delayed. Similarly, if scores on the
ifregular and non-words do nat show an increase from standaid 1
through to standard 6, the indication is that the visual lexicon
;s not age-appropriate, Furthermore when the ward-types are '
separated into high and low frequency, difficulties with either
reéding gstrategy can be emphasised. on ixragular low frequency
words on the phonological tests, significant differences would not
be expected to be noticed for. younger chilldren, bui If a gradual
progression of skills, conforming to the ncrﬁal readers, were not

gvident after standard 2,  impailrment of the development of the

-input lexlicon might result, If a child had, therefore, performed

adequately on regular words, s/he might have mastered phonological
:ules,.ﬁuf ﬁould b uﬁable ta become a_skilled.reader as a/he would
not be able to read the irregular wor&s;.for these exception words
cannot be sounded out and the wvisual lexicon would not have

developed adequately.

Although a difference in raw data ls shown between the reading
aloud and the silent Tests, a significant difference is not
expected for ‘average" readers, If a child exhibits & very
glgnlficant difference in performance on these tests, then s/he i=
not feading as average children read. If, for example, scores on
the Reading Aloud test are tlearly lower, an 'ocutput! prcbiem could
be identified and internal phonology may he misled by an

articulation deficit.
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The tests of lexical decision indicate, for exampie,_that'average

readers should have reached a ceiling by the end of standard 2 when - -

it comes to raccgpising the wvisual appearance of high.frequency

words. These words would therefore be stored in the visual memory.

The raw data for low freguency clearly show a significant
prograssion from sténdard 1 through to standard 5§, and show that

even average readers may not reach the ceiling by standard 5.

If childven are ahle to read high frequency words adeguately, but
have difficulty reading the matched non-words, this would be an
indigatiun that resding is heing mediated almost solely by the

lexical procedure and therefore pronounceable non-wards cannot be

-read aloud,

Results show that average readeré could Be expected to do better
.on Auditory. low freguency words on the Lexlcal Decision Tests than
..on the visual tests, as children are likely 1o have become familiar
ﬁith the sound of a low frequency word before they have formed a

- visual representation of the word., A child who performs

significantly Pbetter on the Visual - teste rather ‘than on the
Auditory Lexical Decision Tests may possibly be diagnosed as having

an auditory discrimination difficulty.

These examples serve 0o Indicate how the tests adminlstered in this
yegsearch can be applied to identify any deviation from the
development of normal processing strategies in children of

different standards.
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K case'StudY'nf a standard 2 boy with an age-appropriate score on

used in this study. The stendard 2 puplil was excluded from the

the Neale Bnalysis of Reading Ability and the Schonell Graded Word

Reading Test (R1) serves to illustrate the properties of the tests

sample on the grounds of his poor reading and academic performance

at school. Aithuugh I.Q. {Senior South African Intelligence Scale,

SSATS) was in the average range and the veading age was within a

.few_mnnths of the chronological age,  there was a history of

'iaarning difficulties.

Neme: D.B, Standard: 2
Date: April 1980 Aget 10 years 4 months
Nealg Analysis of Reading Ability: 9 years 11 montha
Schopell Graded Word Reading Teat: 9 years 11 monthe
. Scores on Psycholinpuistic Tests  Std 2

o © Spore Mean 8D
Phonologlcal '
Regular Words /40 83,00 87,44 1.72
Regular Words HF /20 19,00 19.44 0.7
Regular Words LF /20 16,00 18.00 1.87
Irregular Words /40 27,00 29,88 3.06
Irregular Words HE/20 20.00 19.60 1.47
Itregular Words LE/20 7.00 10,28 .00
Non-Words 27.00 33.88 3.89
% Non-Words read hy 14.81% 83,90% 10.92

TS

analogy to irregular words

Silent Test of Phonology

Regular Words /20 17.00 18,24 1,02
Irregu)lar Words /20 14.00 17.56 1,65
Non-Words /20 12.00 14.8 2.8
Reading Aloud Test of Phonoleogy (Matehed to Silent Test)
Regular Worda /20 19.00 19.82 0.73
Irregalar Words /20 14.00 16.44 1.3
Hon-Words /20 15.00 15.60 2,18
Lexioal Desision Test - Visual Auditory
Score Mean 8.0, Score Mean $.D.
Worda HF /18 18,00 156.80 0.4 15.00 15.72 0,72
Words LF /18 7.00 10.16 1.93 1b6.00 12.28 1.82
Non-Words (matohed HF) 12.00 - 14,00 2.1 13.00 15,24 0.71
Non-Words (matched LFY 13.00 14.44 2.04 14,00 14,68 1.16
93
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.. The fsycholinguistic agseasment was carried out to determine the

- galenlated for standard 2 (2 = 1.64, p < .05}. As a significant

AT S

reading strategies émployed by the child and to determine the stage

 of his reading skills,

D.5 's knowledge of English orthography was assessed by wmeans of

the Lexical Dacislon Tests., His score for low freguency words on

the visual test (43.76%) was signiflcantly below the mean (63.85%)

aifferencs was not present between his ﬁbility to 1dentify wurds
(71,88%) and non-words (78.138%), nor were there significant

differences from the means for performance on high frequency

regular words (D.S. = 100% ; mean = 98;75%), and hon-words matched N

to high freguency words (D.S. = 75% ; muan = 87.5%) or non-words
matched to low frequency words {D,8. = &1,25% ; mean = 90,25%),
it appears that D.S. had particular difficulties identifying iow

frequency words, A comparison was therefore made of his ability to

identify low frequency words presented visually {(43.75%) with his -

ability to identify low frequency'words_presented aurally (98.75%).
The comparison revealed a highly significant difference {chi.sq =
7.127, df 1 p % .007) with performance on auditory presentation
being significantly better, This indicates & readipng problem,

rather than a language deficit.

Looking at the phonoclogical test scores it is noted that D,8. was
able to read non-words (B87.5%) as well as words ({77.5%). If
performance on words had been better than performance on non-words,

D.S. would have been using a visual strategy.
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" Purther eﬁidenGE'on_*he phonolegical tests points to reliance on
phonological strateégies more than the average standard 2 .i:upil.
‘Perforymance on regular words was age-appropriate (D;S} = B7.6% ;
.mean = 93,6%) but pErfbrm_anICE on low frequency irregular words was
-significantly lower than the mean for the standard (D,S. = 85% ;
mean = 54% ;z = 1.64, p < .058). While fhe differencé in performance
dn regular (87,5%} and irregular words (67.8%) as a total does not
reach significance level (chi sq = 3.512 &f 1, p < .08}, when
D.8.'s performance on low frequency ﬁegular (80%) and low f'riaquencf
irregular words (35%) is compared, the difference i.s' highly
~ significant (chi sq = 8,56, df 1 p <.0%). These results suggaaf
a delayed progression into orthographic reading and a rgliaﬁde on
the phenological route, Perhaps a more sénsitive test of .a
preference to use one route or another, is the percentage of non-
woyds read by analeogy to regular or irregular words, D,S. read anly
14.81 % of non-words by analogy to liregular words, compared to a
standard 2 mean of &3.2 %. This difference was found fto he
gignificant (z.= 1.74., p < .05} and suggests that; as'D.S;'s visual.
ieiicon did not appear to be developing at a sfandard 2 level, less
words were avallable to use as analoﬁies for the non-words formed
from irregular words. Therefore he +tended +to regularize

significantly more than the average standard 2 chilad.

There were no significant differences between D.S.'s scores on the
matched silent and reading aloud tests of phonology., (Regular:
Silent = BB%, Reading Aloud = 95% ; Irregular: Silent = 70%,

Reading Aloud = 70% ; HNon-Words: Silent = 60% , Reading Aloud =

BB



?5%1. This_suggests thatzp.s. had no difficulty_with the processes
inyolved in the articulation of words during the reading process.

Oon these matched tests B.S,'s scores on_regular:and non-words weare

. not éignificantly different from the means for the standard .s he

was able to utilise his phonological skills for both word types.

Performance on the irfegular words was, however, significﬁntif_

different from the standard average; for silent irregular we ds

{D.S, = 70% , mean = B7.8% ; z = 2,16, p < .02} and for reading
alond irregular words (D.S. = 70%, mean = 92,2% ; z = 8.42, p <
+01). This supports the contention that although the subject has

phonological skills, ortheographic reading is delayed, a cleay

_ indication of surface dyslexia (Frith 1988),

Further testing in August 1991 reflected a widening gap on the
schonell Graded Word Reading Test and the Neale Analyeis of Reading
Ability (9 months below chronclogical age) and & deterioration in
sﬁalling and academic progress during the stanﬂard.a year. Tha
means calculated aé a result of this study support the theory thét
at standard 2 to 8 level children are becoming siore orthographic.

D.5.'s scores of 1940 on the tests already pointed to a déelay in

- the development of the visual input lexicon. By standsrd 8 this

Re AR :._ .

delay is more obvious as the average standard 3 reader is becoming
more reliant on the lestical rcﬁte. This case study serves to

illustrate a possible application of these psycholingunistic tests.

The emphasis plared on the elimination of confounding variables in

thess tests needs to be reiterated. Sample ltems were matched for
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frequenc? of ocpurrence. letter and s?llable length, and part of'
speech, Although this study has provided considerable evidence in
suppdrt of the hYPothéses, future research could take into account

further poésible coﬁfounding variables.

The sample consisted of 134 children, 77 girls anﬁ 57 boys from 2
singié sex private English. medium schools. Although selection of
the children by means of the Schonell Test served to counteract,
to a certain extent, the effect of the specific socio-economic
gfﬁup ffém which the sample was drawn, future research could aim
to generalise the study. A sample more representative of other
sucio~economic groups would be more appropriate for tﬁe

eatablishmEnf of reliable norms.

There are indications from the data collected, ‘that a =tudy
investigating the effect of sex on the test means may provids
insight into the cognitive development of primary school boys and

girls.

The means for the standards on the series of psychelinguistic tests
conformed to the framework of the dual processing model, showing
that different reading strateglies were utilised for different word-
types/stimull at different ages. Therefore developmental norms
have been provided and developmental trends were identified and
analysed Iin agcordance with the aims of the study. It has been
shown that the implications of this research are that these tests

can he used as a standard against which the ablilities of reading-
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delayed children can be_mgasure&. &8 the tests have a2 diagnostic
capacity, strafegies for remediation of children's reading

difficulties, based on the resulfs of the tests, can be formulated.

3
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APPENDIX 1

AN INFORMATIDN PROGESSING MDDED OoF LANGUAGE

HARRIS, M, AND GOLTHEART, M,

and Adults p 149.

{1686} anguage Processing in children -

___@: Print )~
Audlto Visual
ward-raongrgitlun | word-recoghition
syste system

h 4

Subword
phomlogicai

onhographlc
i QDI‘I\'BISIDI'I

k.

Sernanncfcogmtive
sy aim

B A

Subword

orinographic

phunologucal
oumrersmn

Spoken-word
praduction
system
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 tree
school
flower
picture
 dream
- crowd
saucer
university
 physics
forfeit
colonel
pneumani'a
. gblivion
terrestrial
miscellansous
ineradicable
reseind

APPENDIX 2

SCHONELL: GRADED WORD READING TEST -

little |
sit

road

sandwich
angd
attractiv -
applaud
orchestra
campaign
sicge
soloist

institution

scintillate

belligerent
procrastinate

judicature

 frog

clock |
summer
biscuit
beginning
ceiling

| -- L
disposal
knowledge
choir

recent
systematis

pivot

antique
satirical

adamant
tyrannical
preferential

metamorphosis somnambulist

195

g8
playing

‘train

people
shepherd
postage -
appeared
nephew
nourished
audience
mterccdc
plausible
siovenly
conscience
susceptible
sabre
sepulchre
evangelical

homonym

book

bun
light
something
t.lﬁrsty
island
gnome
gradually
diseased
situated
fascinate
pml.::hecy
classification
heroic
enigma
beguile
statistics
grotesque

Fictitious

bibliography idiosyncrasy



_ APPENDIX 2 .1
SCHONELY, GRADED WORD READING TEST

INSTRUCTIONS FOR ADMINISTERING THIS TEST
The Test should be given in & friendly atmosphere in which the child is thoreughly at ease, It should
not take place within the hearing of other children.
Younger children or weaker readers should start ths test at the begmmng. Better readerscan sart
at a later group of ten words. If any word is failed, hiowever, the preceding group of 1en words is given
" until a3l ten are read correctly. Credit is then given for all words preceding this point. Testing is
discontinyed when ten consecutive words are falled. The reading age for the total number of words -
. coreectly read i given in the tabla,
" Thetemptation to help the child should be resisted. He shouid not, forexamplc, beasked torepeata
. word he has almosi but not quite pronounced con'cctly nor should he be gnw.-.n any clmsas to how to
gitack 4 particular word,
- Credit should siot be given uniess the word is cleitly cormect, &.g. ‘lowers’ for ‘nower’is incorrect
a1 is ‘postage’ when!hnhstsyllahle:spmnouneedastheword age’,

WNMM)MSM.MWMMTN '
establiakad by Geolivey Bookbinder, basod ari [he testing of 10000 ciiidren in Salford and sdjusted to the sational naim. Soe
Schomll ind Goodacre, mmmhu ond Teaching af Readiey (Sih edition. Oliver & M 1574), pp 216-%

No. of words xA, No, of wards KA. Hn. of words RA.
reid coreatly ¥ Miha read correstly Yis Ml mad cormecily Y Mihs

ul &0 mirus k1] 1.3 - $1 104

2 &0 M (%] &2 03

3 &2 B4 1] o6

4 64 1637 86 [ 10.7

3 [ % ] (&) (1] 193

[ L X » At b6 10.%
] 6.7 L. 19 & 6,10
] 56 4l i.l0 -6 "o

10 &9 42 i [ (1N}
11:12 6,10 43 3.0 70 i3
1314 &ll &4 3.4 n hl4
13 14 [ ] 8.2 7z 1S
16 1l 4 93 . 73 16
12-18 e 41 24 “ A
1% T3 44 93 T 1.0
0-2) T4 #3-30 L2 Th 120
a0 78 L 9.7 n f2.1
'y T 1 9.4 ™ 122
4535 7.7 43 .y ® 123
x) T4 M 240 20 124

bl ) e 55 il " 121
3] Ti0 3% 10.0 7] !M
M L1 5758 {1 9] [+

i 2l . 02 'Miml reading ages b-ycmd ll.6 have
n 81 60 10, bean cxteapolaied fram Uie Teblj year

ige pupuhmn.

SCHONELL: GRADED WORD READING TEST
ISAN ¢ 05 000407 7
Tstructions ard deiably of interpretstion for this test ore to be found In

“READING AND SPELLING TESTS: HANDBOOK OF l.NSTllUCﬂDNS"
15BN 0 05 00413 1

OLIVER AND BOYD
CROYTHORN HOUSE, 23 BAVELSTON TERRACE
EDINBURGH EH4 3TJ
A division of Loagmen Grosp Ld.
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_ | APPENDIX 8
STIMULT FOR READING ALOUD REGULAR, IRREGULAR AND NDN-WDRDS :
~ PHONOLOGICAL TESTS 1 AND 2

Stimil{ for read{ng aloud regular, irregular words and non-words derived from the
irraguiar words. .

Stitmuli are matched for: frequenny of occurance (Carall, Davies § Rlchman 1973),
lettar and syllable length; part of speech :

REGULAR WORD3 o IRREGULAR WORDS . NON=WORDS

HIGH FREQ. LOW FREQ. © HIGH FREQ. LOW FRER, HIGH FREQ. LOW FREQ
waek 149 pest  1.48 walk 155 wand 1.3 salk mand
base 145 peel 3,66 beby 133 wasp  3.56 haby . basp
sand 109 arch  3.93 {ron 123 hymn 3,49 oron . tymn
hope 96 tile  3.49 lady  87.4 buoy  &,17 tady luay
note 105 reed 3.58 sign 108 tomb  3.82 zign vomb
faal 227 dual 1.87 move 292 ache 1.72 gove iche
help 738 rust 5,48 ha i £ 739 pint 4.9 galf aint
ring  93.9 plug 6. 74 bear 96 debt . 6.55 = zear kebt
_ horse 208 gloom 3.88 group 286 steak 4.21 froup -~ theak.

. seven 125 slate  2.65 death  90.4 dwarf 2,2 . Jeath twarf
study 392 brood 2.4 money 308 gross 3.15 doney fross
shaep 81 trout  7.2) blood 106 gauge 7.57 plood dauge
dance 7 shrug 1, 3 touch 73,9 cough 4,86 reuch sough
aorder - 268  choke 1,09 bulld 221 shove 1. ?a pulld chave
happen ~84.3 export h,47 listen 150 soared 4.0 histen voared
bottie 56.4 napkin 3.39 beauty 54,8 nephew 1. 65 teauty dephew
letter 238 manure 1,38 answer 330 orchid 1,22 alswer erchid
simple 168 modest 5.84 broken 99.9. subtle 4.53 froken qubtie
common 201 reptile 4,08 machine 134 butcherh .72 bachine hutcher -
product 78.9  cartoon 2.22 islands 57 biscuit2.04 aslands Flscult
TOTAL 3835 70 3644 69.5
mean 182 3.5 182 1.58
5.D. 151 1.73 153 1.69
KAX 738 7.21 733 7.57
MIN - 1.09 5.8 §.22
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APPENDIX - 4

SCORING SHEET ~ PHONOLOGICAL TESTS 1 AND 2

READING ALOUD REGULAR AND {RREGULAR WORDS

PRONOUNC } AT 1 ON

 NON-WORDS DERIVED FROM
TRREGULAR WORDS

i

*

L

NLIATION PRONOUNC TAT 1 ON PRONDUNC ) AT | ON ;
CORR, | _ACTOAL CORR.| ACTUAL JRRI_REG] ACTUAL -
gauge | L buteher | L- teguty
product R H subtle iIL basp .
shrug - R L rust RL flscuit
fesl A H " hymn I L alswar
hatf .1 H common RH tady
broken | H haby I H froup
cough I 1 biscuic - | L tymn
trout R L _slmple R H putid
pest AL walk I B fross
money I'H buoy L - vomb
base - R K tomb L * plood
buifld 1 H cartoon R L theak
.socared § L lester RH froken
arch RL ring RH seugh
slate” R L Islands | H leath
machine | H - sign - VH dauge
. meve i H ache I L Tuoy
~help.  RH - bottle R H huteher
answer | H reptile R L gove
nate. R H happen "R H gaif
bear - 1 H modest R L chove
export R L pint L bachine
sheep R H- debt ik - zeafr
“dwarf 1 L, tanure R L mand
group | H order R H haby
beauty | H sand R H gubtle
hope RH listan I H safk
week R H deach I H aslands
biopd | H dance RH kebt .
touch 1 H napkin R L donay
wasp 1 L steak 1L voared
seven R H - shove P L dephew
Iron I H brood RL erchid
horse R H peel RL oron
lady | H nephew i L Tche
- wand I L tlite RL histen
plug R L gloom RL sint
orchid | L qross IL zlgn
raed RL choke RL rouch
due] RL study RH twarf
REGULAR WORDS HF  CORR = /20 TOTAL CORR = /b0
LF CORR = /20
[RREGULAR WORDS HF CORR = /20 TOTAL CORR = /ho
LF CORR = /720
NON-WORDS READ AS I8R.WORD = J40 TOTAL Juo
READ AS REG.WORD =~ 740
LOW FREQUENCY CORR., = /40 '
HiGH FREQUENCY CORR. = FLT
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APPENDIX 4.1

INSTRUCTIONS FOR THE ADMINISTRATION OF TESTS 1 AND 2
_ READING ALOUD REGULAR AND IRREGULAR WORDS AS WELL AS NON-WORDS

DERIVED FROM THE {RREGULAR WORDS.

Person admintstering test should sit so that subject cannot see scoring sheet,

INSTRUCT1ONS FOR ADMINISTERING TEST OF REGBMR AND 1RREGULAR WORD READING

‘I

3-

'y
7«

9‘

Heras are some cards, @000
Give sat of cards to subject,

Shnw fiest practice card to subject.

Y0n each card there s one.word,"

Polnt ta first practice word.

-~ tease read thls word to me.!

If response is tNCORHECT :
"Ry, this word is cieaneaddl

"Point to apd say the correct response.

"Now you say the rlight word."

Af / whan the response s CORRECT :

"That's right. Wel) done. Please turn the card
over and read the naxt word to me."

Subject turns to the naxt practice word.

Repeat 4 until all practice ltems have been completed
correctiy.. _ _

"That's right., Well done, Now you have read all the
practice words, | would like you to read the rast of the
words to me. Do you understand what to do?"

If subject does not urderstand, rep'eﬁ: steps 1 = 5,

When subject makes & response, elther correct or incorrect,

they may be gpraised and epcouraged eg, "Yes, that's right /

Goed /'Well done" Ho indlcation of an Tncerrect response

should be giveh. Subject must reéspond to every ltem. If subject
is reluctant to respond, he/she should be encouraged eg. "Please
say whiat you think the word 1s, even If you're not sure that

it is correct.M

If necessary, the subject may ba asked "Please siow down,
take your time and read carefully.”

On completion of test subject should be praised,

ENSTRUCTIONS FOR ADMINISTRAT!ON OF NON-WORD READING TEST,

N
2,

3.

-9

¥ oLa

"Hera are some cards."
Hand cards to subject.

On each card there is one word.!
Show first practice item to subject,

"“You may not have seen these words before.  Some of them may leok
strange, but | should like you to try and read them to me."

Point to practice {tem.

‘‘Please read this to me,"

Follow Instructions for REGULAR AND IRREGULAR WORD test.
109



_ APPENDIX 5
STIMULI FOR THE SILENT TEST OF PHONOLOGY : TEST 3

SOUND SAME - ' SOUND DIFFERENT

REGULAR HOMOPHONES _ ' _ : : : ' :
HOMOPHONE FREQ HOMOPHONE = LOG  GRAPHIC NON FREQ . KON LOG  GRAPHIC
’ ' _ FREQ STM  HOMOPHONE HOMOPHONE - PREQ SIM
tacks 0,358 tax: 1.487 476 talks o 1.10%  tax 1,487 475
paced 0,825 paste 1,048 " 480 paved 0,776 paste 1,048 480
days ' 2.58 daze © o =0,07% 495 days 2.68 dame ~0.137 496
tail 2.04 tale 1.173 g2p tail 2.041 tile 0.548 520
sail 1.721 sale- 1.868 520 pail 1.425 pile .1.823 520
- loan 0.629 lone 0.88 sg0 1loan’ 6.629 lane 0,943 = 520
plain -~ 1,767 plane -  2.122 goo plain 1,787 plant 2.199 600
flea 0.54 fles 0.801 645 flee 0.6801 fled 1,134 B4E
heel a,701 heal 0.137 = 700 cheat 0.033 cheap 0,982 700
steel 1.877 steal 1.1 780 steal 1.877 stall 1.038 780
TOTAL ' : . 5736 S S _ B735

FREQ £.869 . : , _ 2,981

IRREGULAR HOMOPHONES

knows 1.9%7 nose 1.961 218 Eraws 1.741 rose 1,885 218
war 2,155 wore 1,737 865 hot 2,338 hate - 1,238 365
pour 1,392 pore 0.149 520 pour 1,393 pork 0.824 520
barse | 1.545 bear 1.982 545 dare . 1.134 daar 1.826 - 545
stake ‘0,718 ateak 0.624 620 sneak 0.551 snake 1,543 820
bold 1.152 bowled -0,638 663 bold © 1,152 boiled C 1,04 663
berry 0.346 bury 0,826 668 ferry 0.74 fury 0.645 868
board 1.978 bored 0.898 680 bread 1.888 bored 0,898 680
hall . 1.6%6 haul 0.986 700 hall 1.676 heal 0.137 700
peace 1.727 plece 2,314 740 plece 2.314 price 1,88 740
TOTAL 5719 5718
FREQ . 2,997 2,973 '

NON-WORD HOMOPHONES

.afe alf ag7 afe auf ' - 389

voared - vored 855 voiled voled 865
bauze baws 466 bauze bams 446
nime nyme 700 nime nume 700
queed kweed 550 duerd asmeed 550
scane skain _ 380 scang skain aso
aud awd g7 ald ard 587
keam keem : 700 Kerm keemn 700
rabe raib 520 rabe valb 2o
zole zoal o zolk zole 520
5645 5645
110
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) _ APPENDIX 5.1 )
INSTRUCTIONS AND PRACTICE LISTS FOR THE SILENT TEST OF PHONOLOGY

TEST 3 © INSTRUCTIONS '
On each line are two words. Sometimes
sound the same and sometimes they do not
‘gound the same. If you think they SCUND.
the same put a tick in the SOUND SAME
cojumn, If you think they SOUND DIFFERENT
oput a tieck in the DO NOT SOUND THE SAME

column,
PRACTICE LIST 1 M
_ SOUND Do _NoT
SAME 800
 SRME

pain pant

sail = s=salt
. road rode

Ses see

peal 0 pale

pain pane

PHACTICE LIST 2

gane gown

cry gquzy

none nan_

key quavy

bons bun ]
throne .thrswn

PRACTICE LIST 3

2ill ciel ]
sorup sikrup

Fuop kwop

spone ¢noan _

gucy groy e ]
Zall Zac. i

111
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STLENT TEST OF PHONOLOGY - TEST 3: 2 ANSWER LISTS (REGULAR WOKDS)

APPENDIX €

b0 WOT

o _ |Dbo HOT | ' SOUND | SOUND
. LAR LIST 2 -
EJULAR LIST 1 SOUND | SOUND RrohL e SAHE | SAME
R o _SAHE | SAME stesl stall ) }
tail  tile | i : _
- _ . . tail tale ! !
tacks - tax ' !
_ _ talks tax H '
|flen . flee P ' - —
pile .pail ! !
dane days ! i 1= -
_ - e |days = daze ' '
Flee gled ! : v
.. . steal staal H !
plain plane ! H {= : ;
) _ cheat cheap R :
1leasn lone ' ' — :

. it . paced paste ' !
1ai lant ' - - - '
? ain P _ ! ' loan lane ! i

wved aste ! i : -1
pava. ? ! ' sail sale ! ]
1 heal ' d '
hf? ga ' ! knot not ! !
laces lax | i ;
: : prays praise { H
T ' 1 .
pain pane ' | here where H {
e N 1 [ .. -
which witch i i Taoks Tax ' 1
3 i .
hole whole ' ! passed pest 1 !
wade ward ! :
: pain pana H :
- . 1 ] | . .
feat Felt ' ' which  winch 1 :
[]
but butt 1 put putt H '
. ] [ ]
neat neet i v jseat salt ' !
- . 1 :
here hair | ] ] feat feet ' i
1 .
fed feed | ' meid made ! '
nissed mist | i read reed ! '
here hear \ i hair here H ;
chair cheer ; ] stare stair ! ]
tide tied i ] stole stool i ;
Prays praise | ! thyme tize ' I
shot " hot ' i hair hare ! '
sole soul i i road rede ] '
thyme thena : ! sea see ! '
try tied H ! peel pale 1 i
praise plays d i |
' STOP. DY HOT THew £y pang
ster o0 NOT TURM OVRR PAGE

v

- g
e s
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_ APPENDIX 7
SILENT TEST OF PHONOLOGY ~ TEST 3: 2 ANSWER.LISTS (IRREGULAR WORDS)

: : DO NOT _ o DO NOT
IRFEGULAR LIST 1 .ggﬂgﬂ _Siﬂg” IRREGULAR LIST zggggP _ggggﬂ
dlar-_e.- - desr - ! : piece - price | !
knows  nose ' ! ' bare . bear ! 1
board |, "bored - ! H Frows rp'se' -t !
goug  pork : : |sneak  snake ! :

|bread bored ! i - lponr — pore. | ]
berry  bury N ' _ Pé.a.r.z_a ) piece | N
bold bowled 1 | : hall heal | ;
fervy ~ fury : r fear wore | !

' lhot hate | : bold  boiled | |
héil_ " haul i : Ftéke steak | 0
air . heir ! ! lwear " whers | [
spare spear ! ! wood would | T
Iree rough ! ] hilew “blue T ]
barn . orn _ ! : ' fthrough three | !
fnow nﬁ : H ! bone bun | ¢
dew  do ) . Fﬁbb no ] ¥
aone non ' ) Fis’e guys . | !
through threw ] 3 {sew | 50 ! !
e Were ] ! Foe “dough | !
late  iight 1 | fsir  alr | 1

R Y R T I fate  fote | ]
Lm glue i ! ause paps | !
rat by 3 ; . throne  thrown | :
Foet fete | ! Phile white 1 !
[knew new : : Iate“ eight | D
right urite f ! learn urn ] !
one EoMn 4 ! brake break | 3
braise plays ! . :' Ikey quay { !
Buise guzs ] ! ]knaﬂ " now } 4
Ty quay | ] lnas ny ' ]

STOP. DO ROT TURN OVER PAGE, STOP. DO NOT TURN OVER PAGE.
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" §ILENT TEST OF PHONOLOGY ~ TEST 8: 2 ANSWER LISTS (NON-WORDS)

= ' DO NOT ¢ .. _ B .| DO NOT
rovious v 1 g |S" o uere ]
;lzol_a ~z0al v : | fhern keen | { : -
Ikean -~ keen P 1 baq_ae bap;- y ‘
scang  skain ! v afe auf | 1
. Pauze  baws i v . rabe Talb ] :
hused  kweed 1 voared  vored N 3
Iﬂfs : aif - ] ; -Fnéne scain T = 
a1d ard ' 1 mpud awd T
ime . .n.yne. ! i nueed ameed ! !
foiled voled ] 1 Fiae nume ! T
rabe ¥aib ¥ ' olk  zole co 3
[fyde phide ' 1 Fabe koab ! i
fobe voib T ] Fyde prode | ' !
Frew frue ' ; hied oide . 1 |
T e ol koyn 1 1
dyfe dufe ! 1 Frew fren i !
feps :b-x'ex_ T 1 knood  knod B T
leaf eaps ! I Lessed  possed o ;'.
oln boyn [ T i Led nide T
Lays toize [ ; feeks phex _ TR
Fyfe “mife i 7 iife dyte | ;
Fisht zeat ! ; pight vite T
knogl knod )} Lays teise !
pied niek \ ' bird purd 1 3
dassed  dast ] | af eeph ] ! ,
rahr'up ghrop 1 : Hralks | drax i T
lzaid zade ! ] plak plick | :
drecks drax ! ! porup skrup ' !
plick  plik Ny ] quop kwep ; ¥
spore  spoan ' ) |zﬂid zard Y j
quop  Krop I ] —|  feesn  spone i ]
STOP, DO HOT TURN OVER PAGE. STOP. DO NOT TURN OVER PAGE.
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_ APPENDIX 9
. READING ALOUD TEST OF PHONOLOGY — TEST 4: SCORE SHEET

EY

RLGULAR WUKDS IFFEGULAR WOKDS RUR- WORDS

1‘}HE 2 R IR R R R | TJHEz T TIHE = LRI N BN R )
RESFONSE RESPONSE RESPGNSE
. GORR\ ACTUAL _ CORR\ ACTUAL : CORR\ ACTUAL
cheat ' N\ . hall "\ © ‘rabe N
chesp \ . heal \ ralb \
lane \ boiled \ skein \
pile \ snake N\ smeed \
tile % beer \ nume \
paved N War \ N voiled \
plant \ bury \ ard \
dame . \ pork \ bams \
stall- \ price N zole A\ R
tail N, dare \ nime \
plain Y ferry \ cald Y
pail \ steak \ gueed \
loan \ " bald N scang \
iex A rose \ _ euf \
fled \ beard N\ - keem \
talks N\ knous \ afe \
steal \ + piece 5 zolk N
dsy5 5\ pour A bauze A\
- pastie N\ hate \ -voled AY
flee \ bread \ Kerm \
IOTALS . : _ . o _
REGULAR WORDS .. TRREGULAR WGQRD® HOX-EORDS
CORRECT = /20 = X CORRECT = /20 5 ¥ CORRECT = /20 = ¥
ERRORS = s20 = % ERRORS = /20 = ¥ ©ERRORS = /20 = %
‘HI 5@. '
KEGULAR WORDS TRREGULAR WORDS ~ NOH+WORDS

SILEKT vs ALOUD SILERT vs ALOUT SILEKT ve ALOUD
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'STIMULT FOR LEXICAL DECISION TESTS - VISUAL AND AUDITORY

LEXICAL DECISION

VISUAL
_HORDS

- HIGH FREQUENCY

FOUR 1 girl

: 2 rein
3 ‘tree .

4 note

‘mean freq

FIVE 1 vriver
2 bleod
4 sgtart
4 north -

meant freq

51X square

notice

window

forest

E_ - N

mesn freqg

" SEVEN 1 general

2 nachine

3 villags

4 problem
mean freq

totnl freq
mean freq
5td Dev

' LOW FREQUENCY

FOUR 1. wynd
2 Jest
3 pore
C 4 ailt o
mean freq

FIVE 1 zebra
2 brute
3 winch
4 shrub

mean freq

8IX 1 plight

2 mammal

3 bandit

4 bonnet .

mean freq

SEVEN 1 gallery

2 surgeon
3 drizzle
4 carcass

‘mean freq

total freqg

mean freq

3td Dev

LOG FREQ

2.124
2,225
2.415
2.021

2.25

a.aov

2.025
~2.816
2.087
2.204

2.146
2.322
2.179
2,064
2,188

2.087

2.18
2.068
2,268
2,134

NON-WORDS

Jirl
hain
pree
lote

siver
cload
plart
gorth

equare
sbtice
sindow
torest

memeral
rachine
hillage
groblem

3.401

2.106
1.6851

0.013
0.348
0.149
0,301
0,223

0.44%
0.124
-0,528
0,502
0,281

-0, 092
0.547
1]

~0,228
0,242

0.301
0,878
-0, 409
0.181
0.193

1.44
0.236

gand
hesat
vore
rllt

gebra
trute
dinch
chrub

glight
Jammal
mandit
fonnet

Jallery
murgeon
crizzle
haroass

TESTS 5 AND 6

AUDITORY
WORDS

. st
ship
town -
wife

music
eight
horse
glass

gtreet
cirele
persomn
‘object

miliion
surface
brother-
teachenr

mint
head
wick
Jute

Jewel
erumb
glain
haron

triped
gsalute
splint
Wigwam

gorilla
luggrage
vampirve
penguin
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LOG FREQ

2,354
2,241
2.342
2.013

2.26

2.182

2,076
2,318
2.198
2,201

2.121
2,164

2.34
2.068
2.188

2.004
2.307
2,01%
2.148
2.1a7

2.4
2.198
1,831

0.462
0,365
0,018
0,887
0,22

0.468
~0.898
D.418
0.146
0,265

-0.018
0.487
0.263

-0.081
0.276

-(.086
0,801
~0.398
0 l456
0.182

1.441
0.238
~-0.016

bist
thip
hown
bife

fusic -
olght
torse
hiags

spreet
mircle
derson
onject

killion
murface
krother
weacher

fint
tead
gick
Jord
Jute

yawel
grumb
clain
faron

pripod
dalute
sklint
plgwam

borilla
Juggage
zampire
senguin

N R )



AFPENDIX 10,1

INSTRUCTIONS AND PRACTICE LIST FOR LEXICAL DECISION - VISUAL
' - TEST &

Read each string of letters.
carefully. Decide if it is a
REAL WORD or NOT A WORD. 1If
it is a REAL WORD put a tick
in the REAL WORD column., If it
is NOT A WORD put a tick in
the NOT A WORD column.

PRACTICE LIST
REAL WORDINOT A WORD -

nife

knife

blood

mune

mean”

éabe

mud

bluk

funé

fail

tune

wifte

fale

biud

hale ' i

mite ' l

ETOP. RO NOT TURN QVER.
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_ APPENDIX 11
.LEXICAL DECISION TEST - VISUAL : TEST 5 - ANSWER LISTS 1 AND 2

LIST 1 LIST 2 - _
: .:REM. WCIRD fHUT A .WORD ‘SREAL WORD ENOT & WORD

nendit : fonnet : :
start . | : ' rilt

square t tree : o

:je.st' S ¢ problem @ _ ' t
 forest 1 : Jallery ',

bonnet ¢ t general E |

groblem : ' _ surgaon H | H

hain ¢ o gallery @ .

gd_rth ¥ o plart t 1

silt H : ) _ ' r'achine H H
Ceiver 8 _ brute ¢ - :
gand t : | shrub : !

noxth H t pi‘ve_z- t

.torest - Cot lote : !
" sotice @ C plight T 1

machine ¢ : drizels

heise H ' thew H H

woge ¢ : take ! 1

leap H _ : bed !

pake H 1 nine . ! ::
bite Pt ; Eont

zine ' : tox '

wole : 1 “hood

cleap : ! noise : i

socks ! noge !

bool ¢ t gland H H

proet : ! cheek

nint ! _ : floom 3 :

drean : : Wool H !

bloom H H vone t

§TUP. DO NOT TURN OVER YET. STOP. DO NOT TuRn QVER YET.
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'APPENDIX 11.1

LEKICAL DECISION TEST - VISUAL: TEST 5 - ANSWER SHEETS 3 AND 4
:REAL WORD :NOT' A WORD

caroass

119

tREAL WORD :HOT A HURD' :

vore - :
zebra - ! géhra
.Pfée t ! erizzle !
Janmal . ; harcass
Fird * dinch
elood : rain
bandit _ notice :
pofe village - ¢
reneral murgeon
bloecd : nemmal :
sindow : : gquare : !
note i hest
wand : : hillaﬁe : H
ohrub : winch
Cgirl glight
window H trute :
pole : loat :
prum H rope
sizs . : 4 lans :
hurt yoohs 4 H
tood H #lurt :
drum 3 ohew t :
wope 3 ' gite ¢ :
fox prane
ped : nize t
glete theek
swest fluts t !
bone t t wint
coal gream
sland roal :
5TOP. DD NOT TURN OVER YET,



LEXICAL

mandit
'start
sgquare
Jegt
forest
bonnet
arabliem
haim
gorth
silt
river
gand
-north
torest
sotice
machine
fornet .
rilt
tree
probles
Jallaery .
generai
surgesn
pallery
plart
‘rachire
brut=
ahrub
piver
lote
pligh=
drizal

TOTAL
WORDE

rien
word

word

word
ward
ward
non
non
nAen
wii-d
word
nes
word

_nen

non
word
ron

‘nen

word
wara
non

ward
word
wore
non

nan

werd
ward

- ran

ner
word
word

NON-WORE  HF

RESFUONEE
"LF W/ NW
HF W / NW
HF W ./ NW
LF W/ NW
HF W / NW
LF W ./ N
HF W / NW
HF W/ NW
HF W 7 Nu
LF W / Nw
HFE W / NW
LF W / NW
HE W/ N
HFE W / Nu
HF W 7/ NiW
HF W 7/ NW
LFE W 7 NW
LF W / NW
HF W 7 nNW
HF W /7 NW
LF W/ MW
HF W # NW
WFOW 4 MW
WFOW / NR
HF W / NW
HF W / NW
LF W / NW
LF W s Nw.
HE W /7 NN
WEOWo 2 NW
LF W o7 NW
LF W / NN
CORRECT
ERFORS
CORRECT
ERRORE
CORF=CT
ERE - 5
CORRECT
ERRORS

HIT MISS CR F
A

-

e . ———— i o B i = g S i = = e = e

APPENDIX 11.2
DECISION TEST - VISUAL

: TEST 5 - SCORE SHEET

. RESPONSE '

A o HIT MISS o
carcags word LE W /72 NWw o 1.
zebra ward LF W / NW H i
Pree  .non HF W / NN P
Jammal nan LF W / NW H H
jirl nen HF W /7 NW ' ;
clood non HF W / NW o
bandit word LF W /2 NW ] %
pare werd LF W/ AW H i
meneral non HF, W / NW o !
blood word HF W /7 W} '
sindoWw noan HF W / NW . | HE
note word HE W /7 NW- ' ]
wand word LE W o/ NYW oot
chrub han LF W / NW ! i
girl . word HE W/ NW ' 3
window word HF W / NW H H
vores nen LF W / NW H |
gebra .non LF W / NW ! i
cErizEle non LF W / NW O
harcass nark LF W / NW ! H
dinch nem LF W /7 NW H i
rain word HF W 7/ MW - ) i

- notice word HF W /7 NW H i
vwillage word HF. W / NW |
murgsgon rion LF W /7 Ny i ;
mammsl word LF W / NW ! H
equare non HF W /7 NW H H
hest non LF W / NKW H i
hillage rien HFE W / MW ! :
wineh  word LF W /- NW H !
glight non LF W / Nw Pt
tirute nen LF W 7 NW i i
TOTAL ' ' i
CHI S8.

VISUAL L{EX, DECISION ve -
SURITORY LEXICAL DECISION

HF WORDE

TOTAL WORDS

HF NON-WORDS

TOTAL NON-NGRDS
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APPENDIX 12

LEXICAYL DECISION Aﬁnrm'RY : ANSWER SHEET

[ S

m%a__n_.wdnn ~TNOT_& WORD, .s'mm. T WORD -_f_irgb_r'}_ﬂjg_nﬁ___
1 _ : i I T L
a_ 2
z 3. —_
& 4
g 5 . .
: L ——
K 7 L

8

¥

¥ g I
10 0
=1 1 - —
in 12
13 : 14 ]
iz 1% i A
¢ : 14 ‘ﬁ
12 | X — ——
*z 18
7 7 —
it :3
18 '8
20 20
z: L1
28 Ry
£3 23
24 24 |
2E 25 —=
as 28
7 27
28 28
29 29 -
30 _30
2t 31
T 32
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APPENDIX 12.1

. LEKICAL DEGISION TEST - AUDITORY : TEST 6 - SCORE. SHEET

'RESPONSE

-RESPONSE : . : ‘
) - HIT MISs CR FA ) . HIT MISS CR FA
skiint .non L¥ W/ NW : TN penguin word LF W 7 8 ! : :
horse . word HF W / NW ; : tE jewel werd BF W / HNW : t :
street word HF W / WK ; : :  hown . non HF W /7 NW ) :
bead  word LF W / NW : : [ © dalute npon LF W NW- : : H
objeet word HF W / NW * i H bist non HE W ./ NW SO H
wigwam word LF W / NW : T oight non HF W - NW . t
weacher non HF  * / NW ;. : : splint  word LF W / NW : ! E
. thip - -~ hon HF W / W ' : : wick " word LF W ./ KW : : !
blass non HF W / NW ! H HE killion non HF W . NW H o
Jute word LF W / NW : elght word HF W / NW H : }
music- word HF - W / NW : : : dersen non HF W / MW : H '
fint nop . LF W/ NW t : : wife ~ word HF W / NW :
glass -word HF W / MW : : : mint word LF W / MW ' :
enjest non HEF W / WY HE faron non LF W ./ NW i :
‘mirele non HF W / NW | list word HF W ' NW i
stirface word HF - W / NW : : person word HF W / AW !
pigwam non LF W / NW ; i H gick "non LE WS ONW
fute non LE W / Ny t : : yewel - npon LF W 7 NW
town word HF W / NW : 1 zampire non LF W - NW ;
. teacher word HF N / NW : : ; senguin nom LF W/ tW
“borilla nom LF N / HW H s clain non LF W /7 NW t ! ok
million word HF N / NW : : ship word HF W / NW : : !
lugegage word LF N / NW 3 T circle word HEF W / NW. : s
gorilla word LF N / NW : : : brother word HF W ' N A
torse non HF N / AW : : : Juggage fon LF W /S WNW :
murface non HE W / XW : I salute word LE W/ NW !
crunb word LF W / NW r g spreet nmon HF W/ NW d
baron word LF W / NW : : 1 tead non LF W/ NW i H :
fusic non HF W / KW H : H Kiother non HF W / NW L i :
bife non HF W / KW H : : stain word LF W ./ KW t H :
tripod word LF W / NW : ; : pripod non LF W / NW 1 : ;
vampire word LF W ; NW : 1 grumb non LF W ./ NK : T !
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