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(i)

ABSTRACT

Remediation programmes were devised and implemented for two
developmental dyslexics. Extensive pre—therapv psycholinguistic
assegement  determined the developmental otage at which their
acquisition of resding skills had ervested. Subject DF had failed
to devalop orthogrephic skills, his pattern of perfqrmance resembled
that of surface dyslexics. Subject SP indicated arreét aﬁ fhe
logogeephic stege so his performence was similar to that of
phonological dyslexies. Remediation focused on devalnpment of the
strategy the subject bhed failed to scquire. The effiosoy of
remedistion was investigated employing a single subject cese study
incorporeting a crogsover desisgn with multiple beseline and repeabted
pre- and post-therspy measures. Both subjects indicated significant
positive effeots of therapy which could only be asoribed to the
treatment. DF showed no generalisatlon of these effects and did not
eppear to alter his resding strategy. BP did  indioste
genexalisation of the effects of therapy acccmpanied by_ohangas in
raading strategy. Theoretioel explanations and practical

implications of the results are discussed.
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PREFACE

The unexpected and persistent failure of a substantial proportion of
echildren to acquirs sppropiiate reading skills has interested both
psychologists and educationalists for muny years (Ellis, 1985). The
majorlty of studies in this asres have sattempted to identify
concomitant cognitive definits which might =afford a causﬁl
explanstion for specific resding difficulties. Some of this

rosearch into the underlying canses of dyslexia was motiveted by the

nged to help these children overcome their difficulties, A variety

of tesching strategies has been spplied to remediate develupmental

dyslexia. However, there have been few controlled investigamions_of
their effiocacy, and even fewer theoretically motivated explanations
of their effects (Hulme, 1887).

The lack of theoretical explanations of the deficits implioated
in dev~lopmentai reading disorders and of the effects of their
treatment reflested the absence of cohérent theories of resding
prior to the 1870°=. In the last twenty years informstion processing
models of competent reading have been proposed (Ellis & Young,
1888). These have lead to developmental models of the acquisition of

readiﬂg_ skills such as those proposed by Frith {(1985) and Seymour .

(1987), In the light of these models of the normal process of
reading acquisition, it became pomsible to identify, and explein the
characteristic patterns of resding performsnce sgsocimted with
various types of developmentsl dyslexia (Blli=, 1884; Seymour, 1886;
Bnowling, 1987). While the model based assassmant.cf individual
devslopmentsl dyslexics hes been well documented, this has not been
the cese for model-bssed studies of remediation.

In the present'study a modal based aszessment was qonducted of




{vi)

two developmental dyslexics to determine their processing stratedies
and identify their stege of acquisition of resding skills.
Individual remediation programmes were devised and implemented for
each of the subjects, The efficacy of these programmes was
determined and their practical &nd thebretioal implications
disoussed, In Chepter 1 the theorstical background to the study is
presented, Thiz inecludes & veview of thé developmental models of
reading szequisition as well e the models of skilled, compstent
resding, from which they evolved. Parallels are dressm betwesn the
patteris of reading perfommence shown dn 8 psycholinguistic
sssegsment battery by ascguired snd developnental dyslexics.
Remediation studies which have been conducted with. acquired
dyslexics nare discuased and iseues relating to the methodology of
such studies ave introduced. This lesds into a disvussion of the
- aing present sttudy.

Chapter 2 details the methodolegy of the mtudy. The selection
of subjects, assassﬁant materials and procedures are reported, in
addition to the design of the vemedistion section and the
incorporated control test materials. The following chepter deals
with the cas~ histories snd assessment of the two subjects: DF whose
performance resembled that of =a surface dyslexic, snd SP who
performed like s phenologiosl dyslexic on the assessment tasks.

Chapter 4 focuses on the remediation of the two subjects, For
asch subject, details of the remediation programme, its method of
im@lementatian and resulte are related. Each csse shtudy concludes
with & discussion of the results of remediation, Chepter 5 extends
the discussion of the results of the study, advances theoretisal
axplanations and considers the implications for teaching ohildren
with specific reading diffioulties,
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CHAPTER 1
1.0 INTRODUCTION

The =ability to read is vitally important in modern =ociety. Reading
is 8 complex cognitive skill invelving the procassih’g of written
information, Such a complex skill reguires the integrated
Punctioning of manv sub-skille. Should sny of these fail to develop
sdequately, the individusl’s resding ability may fall below
expectation.  Although the mﬁnrity of children leaxn to read .
without any diffieculty, there iz & s=substantisl ninority who
exporience unexpected difficulty in a.cquiriﬁg written language
skills (Rodgers, 1883; Rutter, Tizard & Whitmore, 1870; Rutter %
Yule, 1975; Yule, Rutter, Berger & Thompzon, 1974).

Developmental d&slexia (Ellis, 1984; Snowling, 1987) is one of
the terms used to refer to the condition in which an individual of
.ax.'erage intelligenece- Fails to attain an expected level of reeding
sbility, in spite of sdequate edueational and social opportunities.
Developmental dyslexia was once considersd to be .a unitary
condition, with one underlying deficit giving rise to common
symptons in s1l osses (Bllis, 1984, 1885; Harshall, 1884). The
influential work of Boder (1873) established three svb-types of
developmental dyslexia. With the subseyuent introdustion of
~ information processing wodels of competent reading, dyslexia was
viewed as & deficiency in one of the processing modules or in the
dannentions betwesn them (Marshall, 19884), This sapproaoch,
therefore, admitted many types of developmental dyslexia, the
heterogenejty being “consequent upon the seleotive failure of a

particular adult component (or components) to develop appropriately,



with relatively intack, normal (adult) functioning of the remasning
components" (Marshall, 1884, p.46).

1.1 A Functional Model of Lenguagde Processing

Cognitive neuropsychologists heve proposed a funotional modsl of
normal eadult language provacning, bassd largely on evidence from
igatients with scquired lenguage disorders (Colthesrt, 1887; Ellis &
Young, 1888). This model (gee fppendix 1) indicates two main routes
for reading, a lexiosl/ whole-word/ direot ronte and & non-lexiesl/
phoniological/ indivect route. Competent resding requires that both -
routes are availsbl~, The lexical route is appropriate for resding
words with which the subdsect 1 familier, wsince visual
yepresentetions of these wo_rds are stored In the Visual JInput
Lexioon. This route is not approprigte for reading unfamiliar items
such a3 orthogrephioally Jlegal nonsense words which are not
represented in the Lexicon. The non-lexical route is appropriste for
resding both familizr and unfemiliar ltems provided they conform to
the mles of grapheme~to-phoneme conversion. This route is not
suocessful For decoding items containing unusual or highly irpegular
grepheme-phoneme  correspondences. Sush words are Ffrequently
encountered In the English langusge.

Impaired funotioning of & component in one route lsads to
relisnce on the other. Surface dyslexia refers to ecouired
disorders in which the direct voute for resding is izpaired. In
cagses of aoquired surPace dyslexia, for example patient JC in
Marshall and Newcombe (1973), reading relied on a phonaologioal
strategy with consequential difficulty reeding irregular words snd &
preponderence of ‘regularvisstion” ervors. Fhonologionl dyslaxia.
refors td acquired disorders in which the phonologioal route for



resding is impaired, for exmmple patients RG of Beatvols and
Dévouesnd (1878) and WB in Funnmell (1883). Thess ocsses shuwed
relisnes on the lexical route for reeding with oconsequential
diffioulty realing unfamiliar words: and non-words.

The model of skilled language processing shown in Appendix 1 _
indioates that both the lexical and phenologiocal routes for reeding
involve more than cne functional module and the eohn'ections hetween
them., Impairment to any of these may cause breakdown of the
procsseing route. Thus, the syndromes of surface and phonclogiesl
dyslexia have besn Practionated to such an extent that their
ugefulness has been questioned (Ellis, 1887), _

The model in Appendix 1 has been the basiy for intexpretstion
and egtablishment of the syndromes of scquired dyslexim, which, in
turn, have been vzed to estqblish parallel develuopmental analogues
{Coltheart, Masterson, Byng, l?rior & Riddoch, 1883; Marshell, 1887;
Mitterer, 1982; Seymour & MacGregor, 1984; Temple, 1884). Cases of
developmental phonological dyslexia are reported by Temple eand
Mexshall (1083), Beymour and MecGregor (1984), Campbell snd
Butterworth (1888), Snowling, Stackhewss mnd Reok (1988), Funnell
snd Davison (1882) and Snowling end Hulme (1868). Cases of
developnental surface dyslexis have been reported by Coltheart et
al. (1683), Seymour (1988) and Goulendris and Snowling (1991),

Snowling (1983), Frith (1985) and Seymour {1987) maintained
that a de\relppmenta.l model of the aconisition of literscy is a more
sppropriabe  fremework Ffor the interpretation of developmental
dyslexia than a model of skilled reading.  Seymour (1887) pointed
out that the seguisition of sn impalrment to one module of & fully
devaloped languoge processing system woild not be axpected to affect
the funotioning of other uodules, However, in the onse of



developmental «disomers where the acquisition of competence at one
stage depends on trensmission of data from & previoys stage,
impairment of development of that previous sta.'ge. will prevent
development of subsequent sltills, He concludes "it meems likely
that the relationship between acguired and developmenisl dyslexic
sub-typss will be one of general similarity rather then of exact
correspondence” (Seymour, 1987, p.353).

1.2 Hotels of the Development of Literacy Skills

Frith (1985) proposed a developmentsl model of the mequisition of .
reading end spelling shills which ulbimately results in the shkills
and structures desoribed in the medel of adult processing showm in
dppendix 1, Frith’'s developmentel information processing modal wes
baged on the oarlier, empirically supported oomitii*e developnental
model of Mawsh, Fiiedmen, Welch & Desberg (1981). According to
Frith's model, »resding development prosesds by su‘caassive_
acquimitiva of three processing strategies, Primerily, the child
develope visual logographio skills whioh focus on salient features
of words snd ailaw instant vecognition of known wopds £yom & limjted
set of responses, This iz followed by acguisition of alphabetic
#kills which pernit sequential decoding of unfamiliar wonds by
epplying Lnowledge of individusl phonsmes and thelr corresponding
greaphemes, [Minally, visusl owthugraphie skills develop which allow
instent word recognition besed on & mtahatic snalysis of words
into orthographle unita. These orthographic units axe coneaiv_ed as
ahgtract lettsr sequences spproximately corresponding to morphemes.
The msqushoe of ncqnimiticn of these thres phames is apparent
not only in the develepment of word recognition (resding) but also
in the cdevelopment of wond productlon (writing).,  The model



postulates an interaction between resding and writing skills so thet
gach  phase of skiil development is 'divided into two oteps (=ee
Figuve 1 in Appendix 2). The logogreshic strategy appears first for
reading and then is trensferred to spelling, The alphsbetic
strategy first becomes apparent in speiling and is later transPerred
to resding, The orthogrsphic strately is primss#ily availahle fox
reading end subseguently iransferred to spelling.

Although Frith's model clearly specified distinct ste_es
through which the mequisition of resding and spelling proceed, it
was vagﬁe sbont the exsct relationship between these steges, This
model offered no explanation a3 to why it should be necessary to
establish & logogrsphic strategy prior to development of en
alphabetic strategy, =nd, while it was suggested that the
wrthegraphic stege cdoveloped by merging of the logographic and
alphabetic strategdies, how this night ccour was not elucidsted.  In
addition, Frith did not specify emch stage in terms of a modular
information processing system, =o the wrelaticnship between the
developing structures and thase of the ulbimate, mkllled model were
not  stipulated.

This was achisved in the subsequent model of the development of
literacy prdposed by Beymour and MacGresor (1984); md  Seymour
(19887). This model, shown in E‘iaure 2 of Appendix 2, resembled
Frith's in that 1t identified the logegraphic, alphsbetic and
orthegrapbic processing strategies and, also, resulted in a model of
skilled reading, shown in Figure 1 of Appendix 3, functionally
corresponding to the model in Appendix 1. However, the models
differed 1in that Seymour eddressed the lasue of the relationship
betwesn the stoges, He allowed the co-existence of »n separate
logographic ph&sa with either an alphabetic of an orthographic



phese. This was possible bevsuse his model included a logographic
lexioon with divect acoess to semsntie informstion 1n parallel with
an alphabét:i.c lexicon whioch evolves into an orthographic lexicon.
Although this model clearly stated that orthographic development
_depanded on prior establishment of an alphabetic stratesgy, it d:,d
not. make sny predictions regavding the relationship between the
logodraphic lexicon and oxthodrephio development, nor ebout the
oxder in which the alphabetie and logographis strategies develop.

4 later version of this model (Seymour, 1980b) weg the ‘duml
Poundation® model, Figure 2 ih Appendix 3, This . . took
copnisence of recent resmesrcsh suggssting that children may lesyn to
read alphabetieally without passing ﬁhraugh 8 logographic stage
(Stuart & Coltheart, 18988; Seymour, 1880b). Teaching strategies to
which the child .was eprsed msy have masked the parallel development:
of early logogrephio and alphshetic strstegies, so sarlier models to
postulate the primscy of s logographic stege. The dusl foundation
medel indicated that estsblishment of both the logographic and -
alphabetic lexicons are necessary but not sufficient fuor development
of the orthogrephle lexicon, by which shilled resding proceeds. It
elucidated how the merging of logographic and alphabetic information
results in formation of the orthographic lexicen.

The eluboration of developmental models of the sequisition of
reading and spelling skills, provides a fremewoxrk wilthin which
explanations of the fullure to develop these skills mey be
formulated, Both Frith (1965) and Seymour (1987) propozed that
reading acquisition occurs in o seguence of stages, Each stege
being charanterised by predominent relisnce on sither a phonologioal
or B lexical mirategy for resding (Ellis, 1884), According to both
of these models, the developmental dyslaxie fails to progress



through the =stages in the normal ménner so his resding &ge falls
behind his ohronclogical age. This was supporited by Basddeley, Logie
end Ellls (1988) who found that developmental dyslexios adopted
gimilar strategies for resding to normal children of equivalent
reading age. This suggests that developmental dyslexis represents a
delsy in the development of written langusge .:irocessing skills.

Frith (1985, p.304) defined developnental dyslexia s
"persistent failure to sdvence to the next step in the normal
soquigition proceas". She allowed that, although progrems to the
next developmental stege may be srrested, the child’s reading sge
may ocontinue to improve as a consequence either of improvement in
. the skills which he has menaged to acguire or the development of
deviant compensatery strategies. This implied that, while the .
proceasing strategles of a develupmental dyslexie may resumble thosze
of youngex ﬁhﬁ.ldran, they mey not be identioal. There may be a
qualitative similarity hut aquentitative differences between the
reading performence of normal end dyslexie ohildren of similar
reading age. |

In terms of Seymour’s dusl foundabtion model, developmential
dyslexia results from failure to develop an orthogrephlo lexicon,
Thils may ocour sither because of phdnolo_ginal impairment which
prevents alphebetio development: or beosuse of logographic impairment
which prevents establishment of the visua. lexioon.  Both models
sgree thel the acquisition of both visual and éhonological
strategies sre necessary for shkilled reading (Ellis, 1085),
especially of a languege such as English which has s high propoxtion
of irregular words that do not conform to the »ules of  graphems-to-
phoneme conversion (Vensszhky, 1870; Wijk, 1888).



1.3 Model-besed Assessment of Reeding Disorders

The ultimate result of the developmental process represented by the
stages of Frith snd Seymour’s models is the adult model of languagde
prooessing. shoﬁn in  Appendix 1.. An assessment of a dyslexic
subject, based on this adult model, osn identify those modules and
their conneotions whish have been mequired as well as those which
have - failed to develop. The cognitive newreopsychological spproach
has establigzhed the psycholinguistic wmethod for sassessment of
langusge processing sebilities. This nssessment iz based on the
properties of languege such as the regularity, imegebility, '
freauency of ocourrence and. laxicality of words. Controlled
variation of =such properties identifies laﬁguaga processing
ptrategies end locates langusge processing deficits, whetheﬁ
| acquired or developmentsl, within the sppropriste information-
processing model.

In tho assessment of developmental dyslexics, comparison of the
pattern of Punotioning with the stages of the developmental models
can identify whether the subject's develaopment is delayed or
devianﬁ. In aridition, comparison of ths subject’s performénce w:i_.th
that of wotnger readers with s mimilar Reading Age Indicates the
gaverity of the delsy and the nature of any devisnce.

1.4 Remedistion of Rosding Disorders

U_ltima.teiy the interest in dyslexia should focus on determination of
appropriate intervention te help the dyslexic overcome his/her
difficulties and establish funotional reading skills, but
"strengely, the llterature on dyslexia has Fooused more upon its
aszzociated fantors than upon its remediation," (Snowling, 1987,



p.147). A wide variety of temching stretegies have been employed
over the yesrs to treat the symptoms of developmental cdyslexis
(Hulme, 1987). Horever, in  the sbsence of a model of the resding
process, evaluation of ' he efffects of the treatments and explanation
of these effects was not possible, and, “the effectivenssy of many
weli~ingrained teaching methods has not been as rigorously assessed
as it might have been,” (Ellis, 1885, p.201}.

With the elaboration of the infermation processing models of
skilled reading shown in Appendix 1, it bescame possible to s=ssess
acquired dyslexios, to establish the precise stsge at whioch
breakdown of thelr reading skills occourred and to dete:mine_z which
skills were dntact and which required vehebilitation, This medel-
based appromch to assessment and rehabilitation has been spplied to
nages of acguired diso'x_*ders suoh a8 deep dyslexie (de Partz, 1888),
dysgraphia (Behwmenn, 1987, Hatflald, 1988) and aphasis (Byng &
Colthesrt, 1988).

The wmodels of the development of resading shills, dizoussed
sbove, also .'afford the opportﬁnity of sssessing developmental
dyslexics to detertiine which strategles they have sequired and which
have failed to develop appropristely. Once the individual's deficits
in processing have been identified thert are two alternatives
_ regording any remedistion progrsmme: either compenssbion or
rehabllitation (Byng & Coltheart, 1986; Howard & Hatfield, 1887).
'Gompensation implies that the defioit is permsnent so strategles _
which are not impaired are developed to compensate for those which
cannot function.,  In relation to developmental dyslexia this
spproach would smount to Pocusing on the child’s strengths, with no
sttempt to develop th’ose. skills with whioh the subject had
difficulty. Rehebilitetion refers to treatment which =mimed at
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developing or restoring the impaired funotion. In relation to cases
of sequired disorders this implies regaining s preﬁorbid level of
functioning. . developmental ocases where & skill has not besn
acquired, it implies focusing cn the child’s weakness in an attempt
to develop that skill. Developmental models of reading, emphasize
© the dependence of orthogrephic development on prior logographic and
g.lphabet‘.ic development, thus these wodels indicate that the
appropriate spprosch to the remediation of developmental dyslexis is
rehebilitation rather than compensation.

In contrast to the large number of reported nodel-based -

agzessments of developmental dyslewics, (see Seymour, 19680b), only
one model-baged study of remediation has recently besn peported by
Seymour (1880a), In this paper Seymour reported preliminary results
from pert of a longitudinal investigation into the effects of
cognitive intervention based on his dual Foundation model, on cases
of developmentsl dyslexis. 4 oognitive assessment Procedure buged
on raading_ snd spe’sing of words and non-words, and incorporsting
measures of resction timew For resding single words, was employed to
identify the processing strategies aveilsble to the two subjects. It
_wms determined that the two subjects were ervested at different
stages in their asquisition of vesding skills, Although both had
failed to e=cquire orthographic strategies, one exemplifiied
phonologioal dyslexis while the other exewplified surface or
morphemic dyslezis, An intervention progrsmme was devised which
aimed to estsblish sn orthogrephic lexicon, end the same programue
aiministersd to both subjects, even though their resding strstegies

were quite different, The progress of the subjects was monitored by

repeated oopnitive assessment, hnﬂever._ the study did not
incorporate sdeanate control meohanisms to sllow the effictoy of the
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intervention to be unequ.voeelly determined.

Yeaching stratemies have been spplied to the remediation of
developmental dyslexis since the beginning of this century, and, in
spite of the paucity of theoretically grounded explanstion of.their
effects, their success has been established (Hulme & Bradley, 1984;
Hulmé, 1987; Snowling, 1987), Two Features of successful techniques

~have been identified, the teaching of phonies (Raidoo, 1881;
Gittelman & Feingold, 1983) and multisensory teaching (Fernuld,
1948; Huima, 1881). A combination of these technigues wms

* incorporated into the widely used ‘simaltaneous oral speiling” .

method, initially developed EV Gillingham and Btillman (1856) and
employed by Bradley (18981), Hulme and Bradley (1884) and Bradley and

Bryant (1885). '

In spite of the fﬁot thet some of these teaching sbtratedies
have proved very successfnl, it would be surprising if one strategy
was effective with 2ll subjects, oconmidering the heterogenecus
nature of the disorder (Ellis, 1985; Patterson, Narshall &
Coltheart, 218856). Mattis (1981) proposed differential treatment
programmes fox the different syndromes of d&alexia identified by -
Boder (1973). Unfortunately. these syndrdmes, themselves, are
unlikely to be homogeneous so application of s partioular teanﬁing
strategy to a group of subjects is unlikely to be- equally effective
for all members of the group. This highlights the problem of
conducting group studies to investigate the efficacy of remediation.
If some subjects respond pogitively while others do not, the effects
of the trestment are confounded, becsuse of the heterogeneiﬁy of the
Eroup,

Group studies, therefore, sare not appropriate for research on

the assessment and rohabilitation of heterogenecus syndromes, and
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Eingle. caze studies are recommended (Caramszza & MeCloskey, 1888;
Howard, . 1986; Seymour, 18990b; Wilson & Baddeley 1988). If
individeal dyslexic subjects are asseswed to determine the nature .of
their resding difficulties, the efficacy of a specific remcdiation
programpe could be ascertained by means of s longitudinal case study
which incorporated repeated reassessment. Single case studies of
rehsbilitation have been reported for acquired disorders (Behrmanr,
1887; Byng & Coltheart, 1988; de Partz, 1886). Although Seymour
{1980a) has recently reported singlé case studies of remedigtion of
developmental disorders previous studies (for mm}.e” *sime | &
Elradlév_, 1984) wers group studies,

Howard & Hatfield (1987) review m varisty of single subject
research designs. They assert that a study enneefﬁed with the
evaluation of rehabilitation must be able to distinguish betweer:
the specific effects of the therapy;. the effects of spontaneous
improvement, that would have happened without sny intervention; and
the general effects of being involved in therspy, such as support,
interest snd encoursgement (Howard & Hatfield, 1987, Howard &
Patterson, 1989). IFf sibjects sre tested repeatedly thers may als0
be effects of pre-test sensitisation (Byng & Coltheart, 1988). In
addition, the effects of treatment may elther: 1leed to improvement
in all tasks of langusge processing; or lesd o speeific improvement
in the items or task beir ¢ treated and not generaliss to untreated
items or tasks (Howard, 1986),

1.5 Alms of the Study

The aim of the present =ztudy wes to apply & model-based spprosch to
the assessment snd remedistion of individual ceses of developmental

dyslexia, Psycholinguistic sssessments (Doctor & Klein, 1988) of
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developmental dyslexies, were conducted to find two suhiects who

. exemplified the two differert pre-orthogrephic strategies for

reading, one who had failed to develop alphabetic skills and another

who had impaired visual processing. Due to the specific nature of

the subjects’ reasding problems, differing remediation programmes
were devised which aimed to rehabilitute their sps.ific deficits,
rather than compensate For them. The efficacy of these prog-amnes
was investigated.

There are certain conditions which must be Pulfilled before

c¢laims oan be made about the efficany of any remediation prugraunne -

. (Howard & Fatterson, 1888). Firstly, a stable baseline should be
established prior to intervention. Secondly, if the underlying
process has been affected. the sffects should generalise to =
related task., 'Thirdly, there should be no transfer of effects to
unrelated prosessing ‘I:..asks. Control and a.saessment. tasks were
conducted at w.propriate stages of the study to permit evalumtion of
each programme both in terms of its specific effect on the treated
items, and the extent to which this effect generalised to untrested

 items and to the underlying processing defisit.
1.6 Hypothesen

1.6.1 The specific remediation programe devised for each
subject, will improve his sbility to »esd treabed items.

1.3'.2 The effects of treatwment will generalise to the underlying
processing strategy, leading to improved performancs on both reading
untreated items and the related processing task,

1.6.3  Treatment will not sffect performance cn any of the

unrelated processing tesks.



CHAPTER 2
2.0  HETHOD
2.1 DESIGN

A gingle subject case study design was implemented st the specific
dei’ieits of the two subjects ecould be identified snd the effscts of
"8 specific trsatment_nn thoge deficits were evaluated, The csss
gtudies were divided into two sections: essessment and remediation.
The sssessment section involved desordption of the individual |
subjects., In the remediation seotion a single subject research

design wes implemsnted,

Tha. Dependent Verisble in this desiugn was the effioasy of
| therapy, Two aspects of the bépendent varisble were measured:
{i) The efficacy of therspy mn the treated items was méasured by the
difference in performance on the treated and untrested items from
pre~therapy to pogt-therapy. '
(ii) The efficacy of therapy on the underlying processing strategy,
or the extent to which the effects of therapy generalimed ﬁo 8
related proosssing task, were measured by the diffevence between
pre-therapy and post~therspy performance on the unireated, nrelated
languagte processing task.

The Independent Veriable in this desim was the presence or
sbeence of ﬁher#pv. Therapy involved training on items which were
either words or grapheme-to-phonems correspondences, In the First
Phase of Therapy one group of training items wos trested while the-
other acted sz a oontrol group, In the Second Phass of Therapy the

roles of the two groups of items were roversed.
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The single subjeot design permitted control of extrﬁnebus
variables inherent to the subjeots, since each subjeet was his own
gontinl., Individusl differences in, for example level of resding
skills or stage of resding development, did not affect the results
of the study as they wers constant over both levels of the
Independent variable, ie, Phase One and Phase Two of .therapy'.

Te sllow the effects of therapy to be distinguished from
potentially oconfounding effects such as spontansous lwprovement,
involvement in .theraw and repested testing, the design
incorporated the following feafures: ' ' '

- 8 multiple baseline (Howard & Hatfield, 1867) involwing three
pre-therspy administrations of worde of the type to be remediated
and repeated measures of performance on unrelsted processing tasks.
If performence im stable over this period then  spontaneous
improvement is not gosurying, neither is there a gdeneral effect of
being in therapy, nor of pfa—tes_t penpitisation. If performarce
does improve, it 1s not possible to distinguish between these
seffects using a single baseline. However, Hhen mltiple baselines
are established with unrelated pra&assing tasks before, during and
after therapy, these effects can be separated from the sffect of
therapy.

- & prossover design (Howard & Hatfield, 1887). The training
items, either words or grepheme-to-phontme correspendences, to be
remediated were randomly assigned to two groups. In the Firmt Phase
of Therapy, one group of items was treated while the other items
comprised & contwol group. In the Second Phase of Therapy the
groups were reverged, If performance on the treated ltems inoressed
moxe thar on the untrested items then thers weve spegific effects of
treatment. ‘This design algs allows determination of the permanence
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' of the effects of treatment, as performance on the group of items
. tpeated first, is determined over the second treatment phess, A
reduetion in performence would indicate that the effects of therapy
wera not stable.

- Pre-therapy and Post-therapy Tests (Byng & Goltheart, 1886),
The difference between perfoxmence indicshes the effent of therapy,
The inolusion of two presentations at both these stsges ally s
detsrmination of +the effects of pre-test sensitisation. i
performence incresses from ona pre~test to the next, s&nd Prom one
post-teat to the next, this csnnot be due to the effects of therapy,
gince there was nere in these pericds, so it must be due to pre-test
gensitisation, | |

-~ & langduege proceswing task related to the trested tesk was
ineluded to allow determination of ths generalisetion of the effects
of therapy. Inoreased. performance on this related task over the
period of the study indicates that the therspy was effective in
remediating the common, underlying processing difficulties and not
just in improving performence on the items selected for romediation.

2.2 SUBJECTS

Subjects were selected from pupils shtending an English medium,

full-tine remedial primary sehool. A ‘soreening test’ wss
administered to aaoch of the 36 pupils in Standards 3, 4 and 5 to ko

determire their vesding strategies. Two Standard 3 boys were
seleoted a5 subjects: DF, who adopted a phonological strategy for
reading; and SP, who sdopted a viaual strategy, Both subjeots head
and average IQ, & stendard reeding age at lesst two years below
their chrottologierl sge, no history of a primary emotionanl
disturbance, and their home languege wes English,
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Pible 2.1 shows the ohronological ege, standard roesding age
(messted on the Burt Sight Reading Test), stendard comprebensicn
age {messured on the HNewrle Analysis of Remeding) and staendard
spelling 83@ (messured on the Danjels and Diack) for both subjeots.
The subjects’ Verbal, Nonverbal and Total IQ measures, as determined
on the SSAIS are also shown. |

Table 2.)

Chronelogical Age, Standard Reading, Cowprehznsion anﬁ Spelling
Ages and 1D for sath Subject.

[N [

Chronolagical Age ETRT) TS
Bight Hord Reading Age (Burt) .42 8.7
Eonprehengion Raadiﬁg M ealel %0 9,42
. Spelidng Age (Daninls k Dieck) 2,00 025
Verbal 10 114 1
Nonverbal 18 : b 118

Parforsance 1N ur 17

me in years)

Two control groups of ‘normal readers’ were selected for oouparison
with the experimental subject® on the Assessment test_s.. Fach group
contained 25 subjects, both mele and female, whose Reeding Age
(messured on the Sohonell (R1) Reading Tes“) waa within six months
of theiy Chronologicnl Age. Tuble 2.2 summarises the information an
the oontrol groups., Subjeot DF's ReadinE.AEB was within the range
of Group A whils subject SP's Rending Age wes within the renge of

Group B, | |
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Table 2,2

fhronological and Reading (Sehonell) Aves for Control Groups

Broup A Broup B

Humber of Subjects — I T

Ehronological Age (years) Hean 9.87 N
) B:l}l 0.2? . 014?
Reading Age (years}) Hean B.22 8.4
8.0 0,47 0.47

2.8, MATERIALS

Materials umed for the selection of subjects, as well as the
assessment and remediation of both subjeots are discussed in this
ascbion, while those used exclusively FPor eilther subject are
discussed in the Case Reports for each subject.

2.3.1 Asmessment

The psyeholinguistic sassessment of language processing (Dootor &
Klein, 1986) wam used to lovate subjeots’ processing strategles and
deficité. Some of the tests in this battery were not sultable fox

sssessment of ohildren becsuse they wers based on the frequencies of
| ocourrence of words in adult langnage. New tests were devised
acoording to the seme principles;, using word frequencies from
childrens’ written lsnguage word counts (Carxoll, Richman & Davies,
1871).  In all tests which required the stimuli to be presented
visuslly £o the subject, stimuli were printed in lower case blaok
letters on white index oards, one item per oard. Scoring sheels wers
provided for the tester to record the subjects’ responses.

Test 1 ~ Lexioal Declsion - Visual Presentation

The stimuli for Test % were 32 conorete noung selected from Carroll

A
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et 8l.(1871) so that 16 items had a high frequency of ocourrence
(between 100 and 280 per million, Mean = 167, Stsnderd Deviation =
44,78) eond 18 items had a low Prequency of occurrence (between 0,30
end 4.00 per millioen, Mean = 1,72, Standard Deviatien = 0.81). The
16 high and 18 low frequency items were divided into Four groups:
four, five, six and seven letter items, with four items in each
group. Thesse are shown in Appendix 4.
~ One non~word was derived from each word by changing the initial

grapheme S0 that the non»-word was orthographically legul and
| bronounceabla, eg. RATN changed to HAIN. The non~woxds were ‘cheoked
to eliminate ey APwikesns words, since the sohisots were
gimilteneously learning to read Afrikesns as a second language.

Test 2 - Lexicnl Decision - Auditory Presentstion
Another 32 words weve selqated from Cerroll et el, (1971) svcording
to the same criteris as Teatl 1, They were matched to the worde in
Test 1 for frequency and sylleble length, as shown in Appendix 4. Az
in Test 1, 32 matching non-words were derived from the words.

Test 8 - Reaciing of Words and Non-words.
A further set of 32 words were selected firom Carroll et al. (1871)
according to the seme oriteris es ’fests 1and 2. They were matohed
to the worde in Test 1 for frequenoy, .reaularity of grapheme-to-
phoneme corraspondence and syllable length, as shown in Appendix 4,
Ag in Test 1, 92 matohing non-words were derived from the words.

Test 4 - Reading of Regular and Irregular Words, |
The stimuld incinded 40 Regular words whoss grephemes oonformed to
their most common pronunciation (Bexndt, Reggia & Mitcohum, 1987). 40
Irregular words whose pronunoiati_on weg not readily prediectable From
their graphemes (See Seotion 3.1.3 for & more complete diaoﬁssion of
Regular and Irregular words)., The 40 words of each typs were



20

selected so that 20 hed high.frequency of ocourrence (>70 per
million) while 20 had 2 low frequency of socurrence (<30 pex
million) (Carroll et al., 1871). %sgular and Irregular words were
mstohed for: fremueney of coourrence; imagebility; part of speech;
letver and sylleble length, as shown in Appendix 5,

Test § - Reading of Non-words
For Test 5, 40 non-words were derived from the Trregular words of
Test 4 by chenging the initial grephems, ensuring that the non-word
remained pronounceshle and orthographically legal. Appendix 5 shows
both the Irregular words and their matohed non-words. Any Afzikasns
words were eliminated. o |

Test 8 - Homophone Definition
Homopheries eare words with the same phonological representation but
different - sthographic and sementic representations, for exsmple!
RIGHT and WRITE, NOSE and KNOWS, Homophone stimali in this test
were seleoted s0 that the individual homophones hed ' minilar
frequenoiesg of oocurrenoce in children’s written langusge (Cexroll et
al.,, 1871), thus the stimuli included homophones such as RAW
(freQuencﬁ = 29,17 per millicn) and ROAR {frequency = 25,81 per
million) but not items such as WAY (frequency = 1278 per milllion)
and WEBIGH {(frequency = 28.87 per milljon). The homephones were
olassified as being either Regular or Trregular. Sixteen Regaler and
sixteen Irregulsr hemophones were selsoted. Each homophons was
natohed to a non-homophane word with similar frequency of occurrence
arnd repularity of grapheme~to-phoneme correspondence, as shown in
Appendix 8,

Tegh 7 - Silent Tests of FPhonology
The stimnli consisted of 10 pairs of Regular word Homophones og.
PACKS and TAX, 10 pairs of Irregular word Homophones eg. XNOWS and



a1

NNSE, and 10 pairs of Non-sord homophones eg. AIF snd AFE, For each
o the three types of stimli, egch palr of homophohes wes matched
to another pair of rnon~homophones of similar frequency of ocourrerice
and the seme graphic similarity (Websr, 1970), eg. DAYS and DAZE
petohed DAYS and DAME. These stimnli are shown in Appendix 8.

Test B8 - Reading Alond Items From Silent Tests of Phonology
ppendix 15 shows the 20 Regular words, 20 Irregular words and 20
Non-words which were selscted from the Stimuli in Test 7 (Silent
Tests of Phonology) to form Test 8,

Test 9 ~ Spelling Test
Appendix 7 shows the stimuli for Test 8, a shortened form of Test
8 containing 40 items, 10 Regulax snd 10 Irregular Homophanes with
their matohed mon-homophone words.

2.3,2 Soreening Tests

The initial proup of 38 potential subjects wers rot administered the
full battery of Asmessment Tests, Shortened forms of each test were
devised for the purpose of subject selection. The number of stimali
in Assessment Tests 1-§ were reduced by half, ensuring that the
_ appropriate balance and matohing of stimull was maintained.

2.8.3 Haterials for Remediation.

Both subjects were presented with words to yesd during their
remediation. These were remdomly arranged and printed in lower vase
soript one centimetre high, in three columns, on sheets of A@Ipapar.
Responses were pecorded by the tester on sooring sheets. BEach
subject recorded his written work during each remediation S....on in
sn A5 exerocise book.

The materipls uzed for remediation were different for esch =subject
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so0 they are discussed in detail in the Case Reports (Chapter 3,
Section 3.3).

2.8.4 Materialg for Control tests

(a) Related Language Processing Task

The Related Language Processing Task for DF was the modified
Homophone definition sub-test of Doctor and Klein (1886). Thim was
the same as Test B8 of the Assessment, discussed in Seotion 2.3.1.
The Related Language Processing Task for SP was the modified sub-
test of word and non-word reading Dootor and Klein (1888). This wes .
the same as Test 3 of the Asseszment, disoussed in Bection 2.3.1,

(b) Unrelated Lengusge Processing Tesk
(1) The Test of Receptive Grammar (T.R.0.G.) (Bishop, 1982) wes
emp_ioyed as the unrelated lengisge processing tesk for  hoth
subjects. This t_-.ést consista of 80 ltems ranging from single words
to ten word, .oomplex.smt;.enees. The items ave srranged 1n four
groups, Each group of items tests the subject’s sbility to |
comprehend an aspect of syntex, suoh as: single nouns, verbs and
| adjectives; active and pessive éentencea, (eg. “the girl is pushing
the horse’ end “the oow is pushed by the men’); and complex
sentences with embedded clauses ¢eg. ‘the book the pencil iz on is
*ed’), The items é.ra spoken to the subject, who indloates
comprehangion of the item by pointing to one of four pictures. The
pictures sare chosen so thet cbmprehensicn of the whole sentence is
required in order to select the correet response. Responges are
recorded by the teaster,
(ii} The Human Bciences Resesrch Council (HSRC) English First
Language Achievement Test Subtests 3 (Resding Comprehension) fox
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Stenderd Two pupils wes used as a speond unrelated language
processing task for hoth subjects. This test is in the test booklets
Form A and Form B (Clark & Kritzinger, 1873z). (Although the
subjscts were in Standard Three, the Standard Two level of these
tests wes used. The Manual for Scholastic Achievement Tests
(Kritzinger, 1978, p.4) sdvises that the Standard Three level should
not be sdministered until completion of the Standerd Thres
gyllabus.)

In the Comprehension Test seven short passages are followed by

one or mors questions to test comprehension of idess, mesnings or |

concepts eonvaved‘by the passage, There are four piactice guestions

and 30 test questions, Responses are marked on the question psper,

{o) Untelated Proceszing Task

The HSRC Scholastic Achievement Test in Arithmetic for Stendard One,
Subtest 1 (Holtzhausen & Kruger, 1873) was used as the unrelated
processing task for both subjsﬁts. The Standard One level of this
test was considered appropricie for the subjects by their Class
teacher. The Stendard Two level was considered too diffienlt.

2.4. PROCEDURE

The study wes carrvied out in the following stages:

(e} Selection of subjects.

(b} Initial Pamycholinguistio Assessment.

(o} Pre-therapy testing on:
= stimli of the type to be remedisted (thres sessions)
- the reldted languege prﬁuessing task (two pessions)
~ the unrelsted langusge processing hask (two sessipns}

- the unrelated processing task (two sessions)



(d) First Phase of Therapy (threc periods of remediation)

{e) Reassessment of;

stimuli of the type remediated (treated threatﬁ items)

]

the related language processing task
the unrelated language processing task

the unrelated processing task

(f) Second Phase of Therapy (three pericds of remediation)
{g) Pogt-therapy testing of:
- etimuli of the type remediated (treated and vntreated ifdms)
(two sesgions) |
~ the relsted lanmuage processing task (one meswicn)
- the unrelated lsnguage processing tesk (one session)

- the unrelated processing task (one session)
2.4.1 Assegement

The sssessment tests wers administered iﬁdividually to esch subject
in a quiet room. _

Test 1 - Lexieal Decision - Visual Presentati.on
The 3items shown in Appendix 4 were randomly ordered ang the cards
with the items printed on were prasented to the subject one at a
time. Four prectice items were presented first, and the ocorrect
response explained, if neoessary. The subjeot wes insuructed to
respand "is a word” or "is not a word"., Responses were scored by
the tester, on the storing shest shown in Appendix 9;.

Test 2 - Lexical Decision - Auditory Fresentation
The procedure wﬁs the same a= for Test i, except that items were
presented sudiborily to the subject. The secoring shest iz shosm in
Appendix 10,
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Test 3 - Reading of Words uand Non-words.
The items shown in Appendix 4 were randomly srrangs: and presented
to ths subject one st a time. The subject was instructed to resd
the words aloud. Responses wers recorded by the tester on a =scoring
sheet ashown in Appendix 11. The same procedure was followed for
sdministering Tests 4 and 5. (See Appendix 5 for stimuli and
Appendix 12 for scoring éheets).

Test 6 - Homophone Definition
The stimali shown in Appendix 6 were presented in rendom order, one
at =& time, The subject wes instructed to: define the word; then .
read ths woxd aloud;. then fo nane the lettsrs of the worcl.., in
gequence, while still looking at i.t. Four practice examples were
a.dministéred at the beginning of the test. Responses to all three
seotions of the test were recorded by the tester on the scoring
sheet shown in Appendix 13,

Test; 7 - Bilent Tests of Phonalogy
The palts of items shown in Appendix B were randomly arranged and
presented to the subject one pair at a time, Four practice stimild
were presented and discussed with the subject. The siubject Weg
instructed to respond "sound the same” or "smind different", but not
to resd the items sloud. Responses were reoorded by the tester on &
scoring sheet, shewm in Appendix 14.

Test B - Reading Aloud Items From $ilent Tests of Phonology
The items of each type were randomly erranged in three ssts, as
indicated in Appendix 15, and presented to the subject one at &
time. The subjeot wes instructed to resd the items aloud, The
total time taken to read each set of items was recorded. Responses
wers scored by the tester on .le scoring sheet shown in Apwendix 15.
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Test B - Spelling Test
The stimuli shown in Appendix 7 were presented to both subjests as
8 spelling to dictation task, The target word was read to the
subjects. ‘Then the word was embedded in & carrier sentence which
oenveyed itm meaning and disembiguated the nomophones. Finally the
terget word was repeated and the subjects recorded their written

resporise on Ad paper,
2.4.2 Remediation

Remediation of each subject was conducted individuelly in & quiet
voom, during school hours, TFoz each subjest thore weve three
seasions of remediabion with the therapist ssoh week, on Mondey,
Wednesdey and Fridey mornings, Eech semsion lasted epproximetely
twenty five minnbes. The subjeots were instruoted to practice
items fProm emch session at home (as part cf thelr ‘homework‘) and,
on Tuesday end Tharsday, with their Class Teacher, |

There were two Phases of Therspy, each consisting of three
pericds of remediation. On completion of esch peviod of
remediatiion, performence on the items remediated during that period
and the appropriste sentrol items wag tested.

Detsils of the Procedure for Hemediation wers different for
sach subjest and, thevefore, &re dissussed in the Case Reports
(Chapter 3, Seotion 3.3).

2.4.3 Administration of Control Tests

Ay mentioned in Seotion 2.4, oontrol tests were asdministered st
appropriate steges of the study.

(a) Related Language Processing Temke

Procedure for the sdministration of these teste wes discumsed in

o
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Seation 2.4.1, slnce they were also admniniskered during the
agsessment of mibjects. The sppropriate Related Langusge Proosszing
Task for each subﬁaot was administered on four occasions: tﬂieé in
the Pre-therapy pericd, once hetween the First and Second Phases of
Therapy and once Poat-—Therapy. '
(b) Unrelated Tasks

(i} The T.R.0.G. was sdninistered scoording to the instructiens in
the Manual (Bishop, 1982, pp.8-14). It wes aiministered on four
occesions: twice in the Pre-~therepy period, betwesn the First and
Second Pheses of Therapy end Post -Therspy.

(ii) The HSRC tests of Reading Comprehension and Arithmstio were
eaoﬁ adninistored to the subjects, on Pour Separate ogessiong: twice
in the Pre-therspy period, omoe batween the First and Sesond Phases
of Therapy and once Post-Therapy. These tests were administered
according to the procedure in the Hanual for Scholestic Achievement
Tests (Kpitzinger, 1973, pp.40-41) end the Mamusl for Scholastie
Achlgvement Tests in Arithmetic (Heltzheusen & Keugen, 1874, pp.l19-
20).
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CHAPTER 3
3.0 CASE REPORIS

8.1 HISTORY
3.,1.1 Case 1: DF.
DF was an eleven yesr old, right-handed boy from sn English speaking
family, He had two older siblings, & sisber whose academic
progress wes normal, and g brother who wes ﬂyslaxic. DE's l':irth' Was
normal and esrly milestones were within normal limits, DF stavted .
sohool at the age of B yeurs 2 months. He repsated Grade One becanse
of immaturity and unsatisfactory progress. _
At sge 7 years 10 months he was referred for psychological
assessment becsnse his progress remained unsatisfeotory. It was
determined ﬁha.t DF‘s paﬁentis.l level, of intellectual functioning was
shove saverage. He presented with a marginal degree of Attention
Defioit Disorder, end was considered ‘at risk for developing
specific learning diffioulties lster on in sohool’, His mental,

perceptusl und emotional development wers immature for his

chronologicsl age, but sdequate for Grade I, as were his resding and
spelling skills,

At sge O years O months, when DF was in Standard 1, he wasm
referred to the Transvesl Education Depsriment Educational Aid
Centre for assessment because his soholastio proﬁress wag vonsidered
unsatisfactory, His IG was rsported to be in the high everuge range
but  vesding was mlow with poor vomprehension end poorly developed
sight word woosbulary. (Neale Analysis of Reading Ability: Rate =
ByTm; Acocuwsoy = BySm; Comprehenaion = 7ydm,) DF subsequsntly
attended peaxt~time remedial aiassaa. hut thix did not help hin
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develop age sppropriste skills, The following year he was re-
assessed and transferred to a full-time remedisl school.

3.1.2 Cese 2: 8P

8F was en eleven yesy old, left-handed boy who wes the older of two
siblings. His father was Afrikeans spesking while him mother spoke
English., Although SP attended an English medium sohool, his parents
spoke both English and Afrikesns at home. His parvents both attained
Standard 10 level of education, and his mother obtazined a Nuvsery
School Teaoher's Diploma, There was no family history of learning
dizsabilities or psyohiatric illness. _

5P was horn by emergenoy ceesarian seétion, suffered exhaustion
and joundics, and had o be drip fed, Health after birth ses good,
but he had & number of eax infections. Developmental milestonss were
within normal Limits, although he had s stutter at the sge of three,
which wes nnt treated and dissppesred spontaneously,  He was
described as a restless child who Pidgeted & lot, was emotional,
exoiteble and impnlsive, with poor self confidence.

8P attended nursery sohool for 18 months and began formsl
sohooling when he wes 8 years § months, At the end of his Pirst
year in sehool he was referred for psychological sssessment becauss
his progress way glew and it had been recommended that he reopeut
Grade I. His noneverbal level of intelieotua.l Amotioning was
‘bright average’, but his verbal ievel was ‘aversge’. Hs presented
With mixed laterslity end divectionality difficulties, as well &s .
poor visual memory, suditory disorimination, hlending and closure,
Hig receptive end expressive lenguade were poor, reading and
spalling were a year below him shronologicel sge, while arlthmetic
skills were aversge SP repeated Grade I and  attended pert-tine
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remedisl sducation, Subsequently, he pessed Grade II and Stendard 1,
bat in April of Stendspd 2 trensferred to 8 full-bime ipemedisl

school.
3.1.3 Dimeussion

Botk subjects were 1l year old males with histories of learning
difficulties who attended Standard Three at a full time remedial
sohool. Tsble 2.1 shows a swamary of the psychometric assessment of
the two subjects. Both subjects had IGs in the aversge range &nd a
reading nmge mors than two years balow thelr chronologicsl age,
 therefora they wers consideved dyslexio. '

3,2 ASSESSHENT

The aims of the psyoholinguistic assesament were: (a) to determine
the reading strategies employed by the subjects; {b). to deternine
the mtage of development of thelr resding skills; and (&) to
identify their speoific reading difficulties. The results of the
psycholinguistio essessment of both subjects and their Reading Age
matched cohtrol groups are summarised in Appendix 17.

3.2.1 Cage 1: DF

Test 1 ~ Lowi-al Do~ sion - Visusl Presentation
To determine OF s Wi wlsdge of English orthography, his ability to
reoognise English words snd to rejsot orthogrephically legel non-
words was sssesped by administering & Lexionl Deoision task (Test
1). DF made correot declimions for 26/82 (78%) wowds and Zoy 26/32
(B1%) non-words. There was no significant difference between

performance o words and non-words (Chi sq.=20, d.f.=1, n.s.),
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Test 2 - Lexioal Deoision ~ Auditory Presentaticn
On Test 2, DF mede correct decisionz for 31/32 (87X) words,
Performsnce on the non-words was identical to that on words, - DF
performed signifirréntlv better on the auditory than on the visual
form of this task (Fisher’s Bxact Test, p=0.0022). This discrepancy
indicates that DF’s poorer visual performence is not dus to &

general lunguage deficiency, but to a specific veading difficulty.

Test 3 -~ Reeding of Words and Non-words
When Dff wes required to resd aloud s mabched list of words and non~

words ('I‘esﬁ 4), he correctly vead 25/3% (7BX) words and 23/32 (72%) ‘

non~words, There was no significant differense between DF's abllity
Lo read words and non-words (Chi sq,20.08, d.2.=1, n.s.). This
impliss that D¥ used a phorw.ogios) strategy for reading. Had he
been using & visual strategy real words would ha.ve had en advantage

over nan-words.,

Test 4 ~ Resding of Regular snd Irreguler Woxds
Ta further determine DF's strategy for processing wri.ttan. abimali,
Test 4 was administered. DE’s sbility to vesd the two types of
stimali wes significantly different (Fisher’s Exacy Test, p<0.00L).
He read 38/40 (87.5%) of the Regular words correctly but only 23/40
(57.5%) of the Irregular words. These results support ths notilon
that DF read by a phonolegionl strategy. Further evidence for this

comes from the errors mede on reading Irregular words. Thers wers

14715 (93.8%) ‘regularisatlon’ errors (Coltheext et al,, 1883),
These ertors ogour when uncommon grapheme-to-phoneme correspondsncss
in the 3irrveguler word are pronounced by epplying e wmore common
mepping, for example: STRAK resd as ‘steek’; GAUGE as “gawge’'; WAND
verd to rhyme with “hand’; and PINT to rhyme with ‘mint’.
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Test 5 = Reading of Non-words
‘Further svidence that DF is employing a phonological/alphabetic
" strategy for reading rather then having acoess to an ‘orthographic
 strategy comes from his performsnce on Test 5. This test required
reading of non~words derived from the irregular woxds in Test 4.
There were two possible correct responses for sach non-word; edther
thuy conld be read by snalogy to the irregular word from whiech they
were derived or they could be pronounced in & regular memner. DP
vead 18/20 (80%) in a regular manner, for exsmple FROSS was resd to
rhyme with the regular word CROSS, not with the lrvegular word
| (GROSS. Both Frith (1885) and Seymonr (1887) equate remding by
enalogy With utilisstion of en orthographis reading strabegy. It
appears that this stretegy is not availably to DF.

Test 6 - Homophone Definition
This besk assessed DF’s sivategles for mccessing the weaning of
words. He was required ty define the word befure pronouncing iﬁ. DF
made significant’'y more ervors when defining homophones, 22/32
(B9%), then when defining non-homophones, 8/32 (25%), (Chi sa.=10.8,
d.£.21, p<0,01), OF the 25 homophones pronounced correatly, 15 (60%)
were incorrsotly defined as the wrong homophone, for exsmpls WRITE
defined as ‘not thelleft' and TIED as ‘when the sea comes in’.

Many homophones sre visuelly similar, for exsmple DEAR snd

DEER. To determine whether his inmeorreot definitions of homophomes

were due to errors of wvistdal perception and enalysis, after
pronsuncing them, DF was asked to name tne tethers in the sequence
in which they ccourred in the word, while still looking at them
(Coltheart st &l., 1983). He did not neme any of the letters
incorrectly, even though he had mispronounced some of the wonds.

¥
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This exoludes the possibility that his homophone confusion errors
oocurred by visual wisperception. These ‘homophone confusion’ errors
result from phonglogical reading and ave charmcteristic of surface
dyslexia (Colthestt et al,, 1883). The phonologioal reader sssembles
the phonology of & ﬁord before accessing ite  semantio
representation, and is thetefore unable to dissmbiguste homophones,
.whasa phonalogical representations sre identical.

When  items were incotrectly r.ined, their subsequent
prenounciation corrseponded with that wefinition, Fop examplé GUARD
defined as ‘back ymxrd of & house’ end pronounced as YARD; SOUL .
defined and pronounced as S0TL; &nd SWEAT am SWEET, As in the case
of the homophones, the letters of these mis-read words were named
oorreotly., Ttems Ffor which no de- oition was  given were
mispronounced as non-words for example VEIN pronounced sz VIN, Sush
erpors Purther suggest that DF derives the mesning of words from
their phonologioal representation, ra.thef then direetly  from &

visual representation.

Test 7 and 8 ~ Tests of Phonology
DF’s percentage of correot responmes on the Silent Tests of
- Phonology (Test 7) and on veading sloud of the words from the Silent
Test (Test &) are shown in Table 3.1.

Tahle 3.1
DF's perforasnce on Teaks 7 and 8,

Reqular words  leregular words  Kon-words

Gilent Teswt . wR 2 w2
¥ correct 8% N B0
fieading Alouds a=20 =2t n=2f
% terrect 7% 80 N
Regponse Linet 7220 ns2) ne24

{9acunds) Bz 100 in2
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There Was no significant difference betwsen silent and oxal reading.
‘This confirms that he did not have difficulty with the processes
involved in the artioulation of the words during reading, On the
Silent Test DF's performsnce was best for Regular words and worst
for Irregular words, as would be expected from previous test
results. However, on the Resding Aloud Test his performance on the
Regular words was worse than on Irregular words. This snomsly arose
becauge DF was aware that his performsnce was being timed on the
Reading Aloud test bﬁt not on the Silent Test. His shorter response
time for Regular words s aqcompahied by decretised nacurscy,

Test 9 ~ Spelling Test
In order to determine whether DF employed the sams strategy for
eepding and spelling, Test 8 (shown in Appendixz 7) was administered
as 8 spelling to diotation task. DF's performance on this test is
also shown in Appendix 7. MHis level of performence was poor, only
| 12740 (30%) of the stimili were spelt corfectlv. Theré was no
significent difference Eetween his performance on reguler (7/20= 5%
correct) and irregular words (5/20=25% correct) (Chi sq.= 0,118,
d.f.=1, p= n,5.) although there wes an alventage for regular woxds,
Analysis of his errors suggests that he employed & phonological
gtrategy for spelling, 89.8% of his errors wers phonologically
plansible such as CAMEL spelt as ‘kamel’, CLOCK as ‘olok’ and GUARD
a8 ‘gard’, '

DE's poor performance on spelling the items in Test 9 contrasts
with his relatively good performance on weading these items, as
shown in Table 8.2, Such & discrepeney iz oherecteristio of
children who have failed to develop orthographic representiﬁns For
spelling (Frith, 1985). DF's relisnce on @ phonological strategy
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for spelling as well as for reading suggests that he does ot have
visuwal orthographic representations of words ava.ilable_ either for
spelling or resding.

Table 3.2

Coaparison of OF's Readlng and Spelling perforsante on Tast 9
Parcentage correct responses.

Ragular Nords Irregular Words
Readings 100% . 79
Spelling: _ ] 251

Discussion of DF's assessment

DF was significently better st reeding Regular than Irreguler words,
& necessary &nd suPficient symptom For the diagnosis of Surface
Dyslexia (Coltheart et al., 1863). Not only did DF displuy this
gymptom, . he &also displayed s number of others including:
rogularisation ervors when reading irregular words; reading non-
words derived from irregular words like reguler words; snd using e -
phonological ocode to access word meaning, resulting in "homophone

vonfusion erroxs’.

A ocomparigon of bF’s‘ performance on the sssessment tests with
the performence of a Control group of “normal’ resders of ginilap
"Reeding Age is shown in Appendix 17. DF’s perfemmance was nab
gignificently different from that of the nozmal ieaders o Test 1,
(Visupl Lexicsl Decision Test), Test 2 (Auditory Lexieal Decigion
Tegt) und Test § (Reading of Non-words)., DF’s reading of the
Régular words (98% ocorrect) in Taert 4 (Reeding of Regular and
Irreguler Words) wag not significantly ditferent from that of 'thé
Control Group (83,6%), (2= (.807, pen.®.), but he was signifiocsntly
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worse st reading the Irregular words (568% eorrect) than the Control
Group (74.74), (Z= -2.258, p<0.05). When the Low Frequency words
were considered seperately, DF read all of the Regular words
correctly (slightly better than the Centrol Group who had S0%
.oorrect), but on the Irregular words there wes b large diserepancy
between DF's performance (26% correot) and that of the Control Group
(51.4%), (2= -1.88, p<0.025). Thus, while DF's ability to reed
reguler words did nbt deviate from that of normal readers of similar
reading sge, who were chrohologically twe years younger, his ability
to read irregular words was dramstiocally reduced.

In terms of the Infurm&t:i.an Processing Model (See Appendix 1),
regular words mey be read norrentlﬁr bv either the lexical op
phonological routes but irxegular words mey only be processed
correctly by the lexical route. This requires that a visnal
representation be availsble in & Visual Input Lexicon. DE’s poor
sbility to brest. irregular words may result either from impairved
access to information in his Vienal Input Lexicon or from failure to
establish visual representations of irregular words in his Visnal
Input Lexicon. DF wes sble to resd ocowrestly 80X of the High
Frequency Irvegular words presented to him in Test 4, This implies
that these Pamiliar words were represented in his Lexicon and chat
he did not have have diffioulty sccessing his Visuel Input Lexicon.
However, he only vread 25Y% of the Low Frequency Irregular words
correctly, which suggests he has failed to estahlish repréaantatigns
for’ these low frequency words. '

Conzidering the results of all of the agmessment tests, there
is strong evidence that DF relied on a phonological strategy fon
reading and spelling. Suvh strategy is eppropriate for a  younger
ohild (Fzith, 1885), and indicabtes that DF's davalopmant of litersoy
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skills has become arrested at the alphsbetic stage. IF DF was to
improve hiz resding ukills, he noeded to prograss to the
‘brthographio', adult stage of resding, which required development,
and utilisation of & visual orthographic reading strategy (Seymour,
1967). The goal of remediation of DF was o develop his visual
reading strategy by extending his Visual Input Lexicon,

3.2,2 (Case 2: SP

Test 1 - Lexioai Decigion - Visual Preéentation
To determine S5P’s knowledge of Frglish orthography Test 1 was
administered. 5P was significantly better at recognising real words
(28/32=71.88% oorrect) than non-words {14/32=43.75% correct}, (Chi
sq.= 4,10, d.f.=1, p<0.06). His performance on non-words was not
significently better then chance (Chi sq.z0.786, d.f.=1, p=n.s.).

Test 2 - Lexical Decision - Auditory Presentaticn

On Test 2, 8P was significantly better at making decizions ahout
words (81/32-98,88% correct) than non-words (18/32<69.37X ocorrect)
{Chi s3.=11.08, d.f.=1, p<R.0UL). His overall performence on the
Muditory wversion was aignif.{eantly batter than on the wvisual tesk
(Chi 5q.=4.4, d.f.=1, p<0.05). The discrepancy between suditory end
visua) performance sugeests SP hed a resding dissbility, however his
relatively poor ability to recognise non-words (See Appendix 17),
both auditorily snd visuslly, mey indicste an additionsl suditory
prosessing diffioulty, which mway be an underlying cause of his
reading diffionlty.

Test 3 - Readins of Words snd Non-words
8P’'s performance on this btest was poor compsred td normal readers of
the equivalent Reading Ade (see Appendix 17), He was significantly
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better at reading | words (21/32=65.83% coxrect) than non-words
(8/32=25% correct) (Chi =4.=8.08, d.f.=1, p<0.01), which suggests
that he employed a visual strategy for resding., This strategy
reliss on a visual representation of the word being present in the
Visual Lexicon, Sueh representions for Wigh frequency wo_rda should
be established sooner than for low freguenoy ones, so reading of
high Ereguency words should be batt.er than for low frequency ones,
regerdless of orthogrphic regularity. This wes the case for &P,
whose reading of the high frequency wordé (15/18~93.75% correct) wﬁs
aignifiosntly better then of the low frequency words (B/16:37.5%
norrect) (Chi sq.=6.87, d.f.=1, p<0.01),

8P's errors ¥rom Test 3 ave shown in Table 8.3, He mede &
total of 35/84 (BB.7%) errors, of which 28/36 (BOX) were visual
errors ocontaining at least half of the letters of the target woxd.
OF the 11 incorrect responses to real word tevgets 6 (54%) wers
substitutions of viswally similer reml word eg, CLINIC resd as
‘cling', -PEDAL 83 ‘plead” end PLEAT ag ‘plant’, The samz percentags
of nonmword. evrors (13/24=54%) weve lexicalisstions egf, TRASS resd
" as “trace’, KETTER ss ‘kettle’ and SKRING s ‘soreen’, Such errors
are logographic and indicete thak the ohild has adopted s  immature
visual, Ilogogrephic epproach to reading (Seymour & Elder, 1966;
Snowling, BStmokhouse & Reck, 1883), These evrors arise when only
sallent features of the word ave attended to and a zeal word
vesponae with gimilar features is produced. The fact that SP made
the same perventage of errors of the same type when resding words
‘and non-words indicamtes that he used the same strategy for both
types of stimuli,
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Table 3.3

§P'g reading grrors fron Ansesswent Tast 3¢ Reading of Horgy and Hnnwurds'
clapsified aceording to Stuart & Coltheart (1588)

Type of atisuli ' Non-dtrds feal uords
: n=32 : 132
Type uf'errars Rail.uurd . Nitn=yord ftgal ward Nor-word Tntii
Responses Reaponses Respanses Resptinges
Wumber of arrors 13 4 & § 3
Errars target/ragpanse target/respanse target/resgongs :targetlraspnnse
lattsr/intter troupesehurp  sansionfabsen 3
seqments used " aislofeary :
Bepinning trage/trace  oislelosld  pedal/plead ' 13
letter ysed save) ty/entter ciinieleling
katter/kattle pragank/persent
skring/tcraen
gresent/greased
hraupe/borron
aearronfaquars
plinicipint
rasiet/risknd
Eng tetier Juizfqule hoendey/youndry : 3
ugnd barden/ pardps
Both and gleat/graet kire/kree pleat/plant casket/clausket b
futters unad toagHand frouble/furnkle : noveltyinovety
blantsbult foundry/toundary
qarty/qranty tusk/tosk
ghili/shuges
Vansion/ anson
tedalf adal
wurdrakurl
raRh/roRn

Farther enalysis of $7's errows (Toble ».3) indicated that, slthough
he proferred & visual stretegy for resding, he dld attempt Lo
utilise some rudimentary phenological knowledge when  veeding
unfemiliar words, OF him total errors, 10/35 (45.7%) shared the sane
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‘beginning and end letters ss the target while a Purther 13/35 ¢(37%)

shared the same initial letter, Stuart and Coltheart (1858) maintain
that such errons Indicate uvilisation of some phonclogionl
knowledds, espeoially when nen-woxd responses sve produced. Errors
such as RAWN read as ‘rown’, LANSION as ‘lanson’ end TUSK as “tosk’
conld be elassified s “unsuccesgful sound attempts’ (Snowling eb
al., 1886} which indleate spplivatlion of partia.l phonologioal
imowledge. | |

8P's strategy for veading unfamilisr words whose visusl forms
wers not recognised, way to look at the beginning of the word, epply
simple graphems to phonems conversion rules and guess a vesl word he
lnows that heg the same beginning (Table 2.3 shows that 12/19=02% of
ersore  that afmed thé geme beglnning am the terget wers rzeal
words), This resulted in ervors such as SKRING reed as ‘soreen’ and
KRITEF a8 ‘kettls'. If he could not guess e wond he knew from ‘the
beginning wounds of the tavget, then he comploted the letter to
sound trenslabion, but mads aﬁrom eepoaially with vowel scunds
(Table 8.2 mhows thmi 13/18=61X of responses that shersd heginning
and end letters with the terget were non-words). These &rrora wers
the ‘unsucesssful sound attempts’ discussed sbove.

Test 4 - Reading of Regular and Ivregular Words
SP's performence on Test 4 also indlosted that he brefarred 8 visuml
strategy for reading. His reading of regulsr words (25/40=82,5%
correct) was not significently different f£rom IJrregular words
(20/40=80% eosrect), (Chi sg.=0.013, d.f.=1, n.g8.). The same nunber
of high freguency regul.ﬁr and iepeguler words were resd wovreotly
(15/20=758%), oconfirming that his vimigl stratesy wes cperating for
high frequeticy words, His performance dropped to 10/20=50% for the
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low frequency regular snd 5/20s35% for the low frequency irregular
words.  Although this was not statistioally significant (Chi
£.21,708, d.f.=1, n,8.) thess wes an advantage for regular words,
which would be a;peoted-if an inefiinient phonological strategy was
ettempted for unfamiliar words. SP msde only one error which could
be classified as & regulavisation (1/3522.86% of total errors), he
pronounced  the ‘T in LISTEN. (SP’s phonological sbilities were
investigated further, see below.)
Table 3.4

s Errors froa Aaaéssnent Tust 4 Readlag uf Regular and frrequlsr Horde
¢lassified according to Seawllng et al. (1985)

Type of stimuli

Ragular Words
1akG

'Irreuular Narde
ek

Heaber of ocrrors 13 b1}
Errors
Vitinal/logographis order/older tourh/borck
haga/bust oroup/ground
rustinrist natkine/satch
andest/inatard teht/doubt
birgo/ harron hynn/ fnan
nael/piead tomis/ Ehuab
archfouth ache/ouch
post/pressed pint/point
troutrsonght gteak/stalk
gross/irass
Hand /vsanad
tough/eaught
shova/shovel (4)
texicalgounding study/stable guagelyresd
duel fawnarf heauty/pretty (g)
Unguceesstul sound sinple/alisbert subtle/stattle
attenpts copmon/cunble archid/oreh
ngnurgdaangre waspiuishp
shrug/streep Boared/egrried
. Kiphatietic/ _ listen/list-an
roqularisation

{d) could b elessified an a Dorivalional error
{s) could be rlassiiisd as a Semantic error

L amd
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SP's errors wheh reading Regulsr and Irregular words ars shovm in
Table 3.4. As in Test 3, most of his exxors (28/35=83%) were visual
(nontained at lemst helf of the letters of ths target), sand
28/85=74% wors real words, so oould be clasgified us logographio
‘errors. He made one derivational error SHOVE read as “shovel®, and
ong senantic error BEAUTY resd as ‘pretty’. _

SF frequently wmade derivational errors during assessment, He
vead: FRIGHT was ‘frightened’ ; BADGE s “bedger’; JEWEL as
‘jewelry' end AMUSE  asm  ‘amused’. He also made & number of
ervors which could be olassified ns visual and derivational: eg.
QUILT resd ay ‘qualify”’; SPADE as ‘squared’; and SAFE as ‘surfed’.
To . investigate his reeding of sulfixed words, SP was agked to read
81 suffixed words {eg. DUSTY end WORKER) snd 31 pgeudo-suffixed
words (eg, IRONY and LIVER) (Funnell, 1887). Teble 3.5 summanrises

~ the errors SP made on thds test.

Table 3.3

Suswary of SP’'a errors when reading Buffired asd Peeudosufiined words,

T¥pe of error  Exanplés of errors  Numbar of errors
Target  Response

Visual Joader  ladder. 156733 = 45}
livaly  lovaly
hedly bally

Terivatinnals 36 = 208
Bffiy defeted wpeaker spRak

broaty  treat

fatry fair

gornEr  eorn
Buitin subg-

tituted tally taller

Visua) &nd

Derivational poetry  porter 338 = 2%
_ propar  poor

stingy  singar
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His performence on the two types of words was not significantly
- different (Chi =q.=2.88, df.=1, n.s.). This indicates that thers was
ho difference between his prosessing of suffixed and non-suffived
words, therefore his derivational ervora wete not due %o
differential processing of root snd bound moxphemes, but t6 his
inefficient wisual reading strategy.,  The high proportion of
derivetional ergors a,gra_es with repovted vasults for phonolori. al
dyslexics (Funnell, 1983; Tewple & Marshall, 1983), However, Fun,.~.)
(1987) axgued that these enrors sxe vismual errors resulting from the
aspplication of an Immature visusl reading strategy.

In addition to his derlvatienul epxors, SP produced one
sementic parslexis on Test 4, &nd & further four during assessment
(4X of his tot'.:{l arvors on real word resding), but essh wem viss: - .
siwiler to the stimlug as well ag semantioally related. He

PENGUIN as 'pigeon’ ; WINTER as ‘westher’ ; ACHs as ‘oush’; snd

PRICE as “purse’, On different occcasions, ARCH was also resd as
‘ouch’ and PAUSE s 'purse’. Semantic exxors have been reported for
phonologicsl dyslexios (Funnell, 1888; Snowling, Steokheuse & Rack,
1866). Seymour and Elder (1888) identified both derivational snd
sementic ewrows amongrt the errors mede by a group of - normal
beginning resderr at the logographic stage of reeding. The
ocourrence of such ervors in 8P’s reading is congistent with his
utilisation of an immature visual, Ilcgdographic resding strategy,
which is inappropriate for an 11 yesr old child.

Test 8 ~ Homophone Definition
SP's performance on Test 8 iy mhown in Appendix 17, 8P’s resding of
homophones - and non~homophones wus egually socurate (22/32-69%
correct), All of ithe 22 nen-homophones reed vorrestly were also

T
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defined corrsotly, but only 1B of the 22 Homaphones vead onorrectly
were defiined oorrectly. SP made two homophone oconfusion errors
{10%). SP does not have diffioulty disembigusting humophonas beoause
he used the visusl representation of the word to aocess its mesning.
However, SP did have difficulty neming the letters of the stlmuli,
end ingorrecktly nsomed the letters of 12% of the 44 items which he
hod read correctly (Ses Table 3,8), Therefore SP's two homophone
emfusion errors conld have arisen beﬁausa of misreading and not
becsanse he nsed assembled phonology to access meaning, - This agrees
with his performence on other tests,

When presented with individual letters to name, SP did not make
any errors, s¢ it wes unlikely that 8P made letter neming errcrs
becsuse he did not know the corxest letter nemes. His pevohometria
essessment did not find a deficiency in vimwal disorimination or
perceptinn, exeept in relation to resding, hence his latter neming
errors were further evidence of his decoding strategy for rrinted
words.  His logogrephic resding stretegy does not encoursge
mttention to the details of letter seguences, particularly in the
niddle of words (Snowling et al., 1988). Although he im able to
dizoriminate ths words for resding and definition, he  does not
alvays athtend to the details of their letters sufficdently in order
to neme them correctly in their sorveot sequence.

Takle 3.4

8P's letter naming errors on Test &

Tarqet Gefined #s1  Resd 281 Eﬁalleﬂ ast

£lau claw tlan . tiow
pour pour pour pare
Wharg Hhert where Nhige
used used nged ngud

moan Ktbni non L1

= N
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_ Toste 7 and 8 ~ Tests of Phonology
8F's psrﬁcrménos on the Silent Tests of Phonology {(Test 7) and on
reading aloud of the words from the silent test (Test B) are shown
in Table 3.7, '

' Table 3.7

B89's perforsanze on Tests 7 and B ¢ Percentage correct responses.

fegular warde Irreyular words Nan-words

§ilent Tasts T 2 aeld
% correct 80 4] il
Reading Aloudt =20 el ne20
% corraet ' 55 Bo 2
_Latency (sezonds]  ne2d =20 020

L bl M

S8 showed no significent difference between silent and oral vesding
of words (Chi s9.20.08, d.£.21, n.s.). This indiestes that he did
not have difficulty with the articulation of the woxds, Thers was
ne signifigsnt difference between performance on Regular and _
Irregular words (Chi £9.=0.08, d.£.=%, n.2.) but; as expected from
previous results, bperformance on non-words wes significently worse
then on words (Chi sq.=10,88, df.=1, p=0,001) on the reading sloud
test. HNon-word pexformence on the Silent Tost wes at ohanos level
(55% coprect), indioating that he wus guessing, and only 5/20 (25X)
non-words were xead aloud sorrectly.

Test § entalled reading mloud of three Lists of stimulis
Regular words, Irvegular words, end Non-words, The time taken for
SR to »espond to the 20 stimull in esoh of these lists was measured
(See Table 8.7). His responsa time inoreamed from an average of 2,7
meconds per item on the word lists to 8.0 ssconds per item on the
non-word list. This slower responme suggests & ohsnge from his
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preferred wvisual reading strategy to a less efficient phonological

one.

‘Test 9 - Spelling Test
In order to determine whether SP employed a similay strategy For
resding end spelling, Test 8 (shomn in Appendix 7) was sdministered
8y a spelling to dictation task., 8P's performance cn this test is
also shown in Appendix 7. His level of performsnce was paor, anly
12/40 (80%) of the stimnli were speit oorrectly. There was no

significant difference between his performance on reg<lar (7/20= 35% -

oorrect) and irregulsr words (8/20525% correst) (Chi sq.x 0,119,
d.f.=1, p= n.s,) although regular words had e slight advantage.

fnalysis of SP's ervors indicated that 5/11 (18%) weve visual

erevrrs indicating some word specific knoiledge, sm in PIECE spelt as
‘pless’, BIGHT as ‘elgith’ and SHORD as ‘swrod’. Buch dysphenetie
ervors are ocongistent with ubilisation of imprecise, visual
Jogographic representations f.r spelling, and suggest that
orthographic representations had not been developed. '
8P showed evidence of attsmpfina to epply a phonniogicél
sterategy Por =pelling. He produced 12/28 (43%) phonologically
plansible errors of the f.&pe; COUSIN spelt'as ‘oussen’, DHEAM as
‘drem’ &nd RDAD as ‘rode’, He also made 11/28 (40%) errors which
conld be olesgified as uwnsucessful sound attempts, for example;
WRONG spelt e ‘roing’, BDAR as ‘vow’ end RAYS e “uass’, These
types of errors indicate that SP does try o utilise m xudjizentary
phonologioal strategy for spelling, but this is not very sucessful.
8P performed better st reading the items from Test 9 than et
spelling them, es shown in Table 3.8. This further suggests that he
doss not have orthographic representations available a:l.the: for
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reading or for spelling. He relies For both on imprecise wvisual
logographic representtiens and poorly develeped phonological skills.

fable SI.H

Comparison of 8P's Reading and Spelling performance an Teat ?
Parcentage torrect responses,

ﬁégular Norgs Irregular Rords
Reading! T i
Spelting: 35% il

Disoussion of SP's sssessmernt

8P was significantiy better st reading familiar siords then at
reading unfamiliar wors and non-words, s distinctive featurs of
phonologion) dyslexia (Funnell, 1888; Temple & Marshall, 1983), This
difficulty with reading unfamiliar words capged 8P to perform
significantly worse than the Control Group on both the non-woxd
resding (Test 5, Z=-4,24, p<0.001) and non~word Visnal Lexical
Decieion (Test 1, Z~~3.53, p<0.001). It also accounted for his
significantly poor.performance on the Regular word reading in Test 4
(Z=-3,698, p<0.00L). When his performance on High and Low Fraquanéy
Reguler wortds was snalysed seperabtely it wes epparent that his
difficulty waw not with the High Frequeney items (2=-1.5, p>0.05,
n.s.) but with the unfamiliar, Low Frequenoy items (Z=-3,125,
p<0.001). The Control Grovp were abla to employ their phonologicsl
stralegy suocessfully for these etimili while SP wes not.

Although SP preferred to reed by a visual logographic stratery,
he hed some phonic skills, as did other developmental phonologisal
dyslexics (Snowling et al., 1886; Temple and MHarshall, 1883).



_Evidence for this comes from:

- @ partial sbility to vead non—wordé (25% vorrect in Test 3 end
Test 8) _ .

- an sdvantage for reading Low Frequenoy Regular words (50% correct)
over Irregular Low Frequency words (25X corrvect) observed in Test 4
- #nalysis of his srrvors on Test 3 (Ses Table 4) suggested that
some phonological knowledge was used in reading, particulasly when
noti~word resporises were produced, For exsmpls: TAPER read am
‘vapper*; TUSK raﬁd 8z ‘tosk”; RAWN as “rown’; LANSION as ‘lanson’;
and I{EEH as ‘kneem’ _ |
- en inoremse in response latency when he krew he wes vequired to
resd rion-words (see Table 3.7),

Children may use different types of phunologionl !mow‘ledﬁe when
reading (Goswami & Bryant, 1880), 8P's phanologigal gtrategy was
investigated by analysing his srvors from Tests 3 and 4 (Table 3.8

.and Table 3.4). 4s discussed above SP relied on sequential decoding

uging grapheme-to-phonene correspondences and then either guessing &

word with similar beginning or completing the dweoding and producing -
erroxs thet were ‘unsucessful sound attempts’. |

It is widely reported that ohuldren with auditory provessing
diffir;ulties may fail to develop spproprist. phonological skills for
reading (Funnell & Devison 1888; Goswami & Bryant, 1990;. Snowling,
1087). SP had a history of ear infections, freuently found in
children with defective anditory processing (Welmsn, 1989), His
porformance on the Auditory Lexical Decimion task (Test 2 in
Appendix 17) was significently betier then the Control Group for
words (Z=2.18, p<0.05) a5 would be expeoted gmince he wes
chronologically 3 years older than the Control Guoup. However he was
significantly worse at ldentifying non-words (Z=-11.64 p<0.001),
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suggesting that he had an auditory input deficit. 8P‘s performance
on Test. 7 (Silent Test of Phonology) and Test 8 (Resding Aloud Items
from Tesl 7) did not indicate any difficulty with output phenolody.
&n asuditory input deficit would advermely affect hils acquisition of
graphome-to-phoneite correspondencss, .

Phonological dyslexios wsad by recognising & visual
representation of the word and ysing this to access the word's
semantic and phonological representations (Tenple & Marshall, 1983).
Thus, like other phonological dyslexics, SP showed no effect of
 orthogrephic resulerity or word length in veading. His difficulty
with reading unfamiliar words and non-words whose visual forms wers
ot ﬁecognised, restilted in lexicalisation errors in  non-word
- reading and visual paralexiss. He had difficulty distinguishing
between worus with similer visual eonfigurati.ons‘,. o visual erpors
were common and, ocoas nally, derivational and vieuo-semantic
errors ocourred, §P did ne: have difficulty dizsmbigiating
howophones since he accossed sementics directly from a wvisual
representation of the word, but he did mske ervors when required to
nane the letters of words, whish indicates a lack of attention to
the detailxd oomponents of wurds. He lacks the snalytic skills
neceszary for development of an slphabetic, phonologinal strategy
for resding,

Considertion of 8P's performanée on ths Assessment Tests
provides evidence that he preferred sn lmmature, visual logographio
strategy Ffor reading. He had not develomed wiswal orthographic
representations either for rading or spelling. Although he showed
some evidence of developing & phonelogical strategy for both resding
and spelling, this was quite rudimentary, inacourate and not his
strategy of chuice, A phonologicsl strstegy is not only necessmvy
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for reading unfamiliar words, but alphsbetic skills are also &
necessary Poundation For the development of orthographic skills for
both reading and splling (Frith, 1885; Seymour, 1887; Snowling et
_sl., 1888), In terms of the developmental models of literacy
acquisition proposed by Frith and Seymour, SP’s development was
arrested at the early, logogrephic stage. In order to progress to
the phonologocal stage of reading SP required exténsion of higm |
inowledge and utilisetion of grepheme-to-phoneme correspondence

rules. This was the foocua of his remediatdion.
3.2.83 Uenera) Discussion of Assessment

The subjects displayed very.different patterna of performance on the
Asmessment Tests &8 & result of their differvent strategies for
resding. DF's pattern of performance resembled that of a Surface
Dyslexie, while tha£ of 5P vorresponded to reporty of Phonologicsl
Dyalexics {Seymour, 1887; Seymour & HacGregor, 1884). In terms of
the developmental information processing model proposed by Seymour
tha reading development of both subjects wes srrested prior to their
development of orthographin resding. Surfesce or morphemic dyseiics
are prevented from establishing en orthogrephic lexicon by impaired
wholistic ‘visual processing. Phonological dyslexios fall to develop
gn adequate alphebetic or phonologinsl lexioon which is » pre-
requisite for orthographic development., The paycholinguistio
awsessment identified eaoch subjetts’ vemding strategies, stegy of
resding development and the focus of their remediation.



&1

CHAPTER 4
4.0 REMEDIATION

The temn ‘Remedistion” is employed to desoribe this section of the
study, although the therepy programmes deseribed below eimed to
facilitate the acquisition of mbilities that the subjects had not
previously developed appropriately. For esch subject the
remediation waz divided into three stages: _

(i) Detérmination 6f the extent of the subjects’ abiiitv in the .
area whioh was the foous of remediati a

(il) Determinmtion of items for training
(1ii) Therapy programme

(iv) Determinaticn of the efficapy of therapy

4.1 Cams 1i DF

The aim of remediation of surface dyslexic subject DF wes to develop
hiz sight vocsbulary and to encourege ubllisation of & visual
orthogrephic  strategy for reading. To develop & visual veading
si:ra.tagy, it is not sufficient to establish visual representations
of words in a Visual Input Lexicon, but it is also necessary to
enocvrage direot accesy from this word spesific information to the
semantio representation of the word in the cognitive system. Thus
remediation aimed both to esteblish visual representations of words

and develop the use of & visual cocde to socess word meanings.
4.1.1 Subject DF - Remedistion Progremne

(i) Determination of Irregular Werds which DF could not wesd,
Irvegular words (ss defined below) do not chey the grapheme-to-
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phoneme sorrespondence rules of English, and, therefore mey only be
read correctly by & visnal strategy. To encoursge DF to develdp his
visuul wtrategy he way trained to zead unfamilisr irregalar words,
whose meanings were known.

A uaot of 144 Irregular Words, which are shown in Appendix 12,
of varying Irequencies of oceurrence were selecten from Cawmnoll,
Davies and Riohmen ¢1871). Most of these words did not obey the most
common grapheme-to-phoneme correspondence in English (Berndf, Regdia
& Mitehwm, 1887). For exsmple, for the grepheme AL, Berndt et al.
identify five possible corresponding photiemexs, the most commonly
cocuryring being ‘a&' ag in AID whioh has & conditional .probabilitv
p=0.734, whiok wmeans +that in 738.4% of occourrences of Al in the
corpua of words studied this grapheme was pronounced as “ay’. The
conditicmal probability that the grapheme AL will correspond with
the phoneme ‘uh-’ a8 in VILLAIN is p0.031. Thus, words such as
VILLAIN, with conditional probsbilities of p<0.35, were consideresd
to obey uncommon grapheme-to-phonems ocorrespondences, snd weve
claszifled as Inregular words.,  4lso ¢lassified ag Irregular were
- words such as SHORD, RHYME and LISTEN. These contain "word specific
graphenic enomalies” (Bexndt et al., p.53). In other words, they
acntain  grephemes which cgowr in so Few words that, although theix
condibional probebility wes high, thely prior probah.ility of
omourrence wes very low eg. SW in SHORD (p=0.00003); BRH in BHYME
(p=0.0001); and ST in LISTEN (p=0.0003),

Exemples of both types of Irregulsr words were included in the
list of 144 Irregular words which were sdministered to DF on three
oceawions, each one week spart. These were the beseline measures in
the Pro~therspy peried.
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{ii) Determination of Items for Training

In the case of DF, the items for trainipg were all Irregulsr words,
They &ere derived From ths 144 Trregnlar words by sliminating: words
that DF could read correctly on more then one presentation out of
three; words that DF opuld not define, ie. did net know the meanings
of; and words which DF could spell cor:eotlv. The remeining 65 words
were matched in pairs for frequenoy of ocourrence (Carroll ot al.,
1971). Two matched setg of R words each were formed from these B8
words by rendom sssignment of one word frﬁm gach pais to either set,
The 83 words in each set were randomly assigned to three groups of
13_. items each, This formed the two matched sets of thres Training
Lists, shomn in Appendix 18, | |

(iii) Therapy Programme

During the First Phogse of Therspy one set of Training Lists (1, 2
and 3) wors treated while the second set, Training Lists 4, 5 and 6
were nokt, In the Second Phase of Therapy the mecond set, Treining
Lists 4, 5 and 6 were treated but the first set was not. Each Phase
of Therapy was divided into three periods during which one Treining
List was treated. At the end of the peried DF's pexformance on beth
the treated list and the matohed untreated list was sssessed, - EBach
period of treatment comprised four lessons. In each lesson three ox
four words from the sppropriste Training List were intxoduced to DF.
The following procedure, sadepted from the ‘Simultsnecus Oral
Spelling’ method developed by Bradley (18817 end discussed in
Bradley and Bryent (1985), was implemented for emoh word:

(1) The word wes writien in larle sized, lowsy czss print, by the

therspist on a blank page of DF's exeroise hook,



(2
3

(4)
(5)

(8)

(7

(8)

(93

DF nemed the word and its meaning wes dilscussed.

DF wrote the word, in oursive seript, himself. At the seme
time as he wrote each let*er, he was required to say its
alphabetic name aloud, |

He then nemed .the word sgain, and cheohed ﬁhat he had written
by comparing it to tha original written by the therapist.

He read the word agein, and steps S snd 4 were repeated two
more times. '

The words were covered and DF wes required to weite the word
from memory, while naming the letters. He cheoked the word -
aga.inst tha original, and if it was correct, moved to the newt
tagk, if it was not correct, this wss repested until the word
was reproduced conrechly.

DF suggested a sentence illustrating the word mesning. This
was disoussed with the therepist, end dictated to DF who wrote
it in his book.

DF was requested to repeat steps 3,4,5 and 6 for eash new word
introduced in the lesson, on the afternocon of that lesson, es

‘homework’, and onoe & day on the days between lessona.

In eddition, esch word ves written in lavgs, lowes case
letters on & small card. These were presented as "Flash cards’
at the following lesmon, and were also used =s ‘homework’ to
encoursge whole word recognition. They were stored in an
envelope at the back of DF's exerclse book.

At the beginhing of esch lesson, the words trrined in the

previous lesson wers tested by requiring DF to recognise, orally
define end write them. Any word not known was retrained by
vepeabing steps 3,4,5 amd 8 and included with the new words
introduced in the lesmon.
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{iv) Determination of the Efficacy of Therapy

At the end of each of the three periods of training which
constituted a Phase of Therspy, DF was presented with the words frem
the Treining List which hed been treated during that period as well
as ‘she words of the matched Training List which “ad not been treated
during that peried. The words of both Training Lisbs were randomly
arranged and printed on sn 44 page in large, lower cese letters. Une

item wus presented st s time, the othets were concealed, DF was

required o read each item aloud, Reaponses were recorded by the

therapist.
4.1,2 Bubject DF - Results of Remedistion

The pexformuncs of subject DF on the various treatment and wonkrol
tasks was assessed at different steges of the rxemedimtion section of
the study. Tabla 4.1 summerises the testing sessions and indicstes
which ta.-a_ks wore assessed in eaoh. For esch task the percentsge of

correct responzes wes scoved,



Table 4.1
Busgary of Data Collection

Stage of Stufy 8ugming Task Adninistered
_Hugber
Pre=therapy } 184 Trregular Words
Hozophane Gefinition
T.RA0.8,
Cawprehention
¥ Aritheetic
2 144 Trrequiar Hords
3 " 144 Ireegular Gords
Hoaophone Definition
1 DRJOJEa'
Coaprehensitn
fritheetic
First Phage Perind 1 Training List 1 + Training list 4
of Therapy Periog 2 Training List 2 4 Training List §
Period 3 Training Lisk 3 + Training List &
Datvean Phases 4 " 144 trregular Hords
of Therapy Homophona Befinition
: T.H.5.8,
Cozpraheasion
fritwetic
Recond Phase Pariad | Training List 4 + Training List 1
Therapy Perivd 2 Training List 3 + Training List 2
' Period 3 Training List & + Training List 3§
Post-therapy o 143 Irreqular Hords
& 144 Irrepular Words -
Homophana Hefinitisn
T,80.8,
Coaprehension
fritheetis

(i) Results of Therapy.

To determine the effect of therspy on the Training sets of
Irregular words, DF’s performance on the appropriste troated sand
untrsated Training Lists was assessed at the end of each puriod of

Therspy. The percentsge of correct responses ho eaoh List iz shown

in Table 4.2,
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Table 4.2
_ Bubject DF ~ Results of Therapy

Percentage of carrect responses to Tralning Lists after
‘each perind of training during the twp Phases of Thergpy

Periu'i‘af Therapy ' Qeﬁsinn Hugber

First Phase of Therepy Period §  Poriod 2 Period 3

Trasned Lists® 100 100 50.9
Untrained Lists® bk 36,k 18,2

Second Phase of Therapy  Perios 1 'Perind 2 Period 3

Trained 1ists® Jub 104 i
Untraisied Lists® 9.9 Al.0 100

* qeil for each list

In the First Phase of Therspy, Training Lists 1, 2 and 3 were
trained in Periods 1, 2 and 3 respectively, while Training Lists 4,
5 and 6 were untrained, In the Second Phese of Therapy, the
previously untrained Lists 4, &5 and 8 ﬁere trained while Lists 1, 2
and 3 were not. There was a significent change in performance on
the treined items. During the First Phese of Therspy DF’'s reading of
trained words (Lists 1, 2 =and 3) improved sigﬁificantlv relatiéa to

‘his reading of the matohed, untrained words (Lists 4,5 snd B) (i~
teat for vepsated messures: t=22, d.f.=2, p<0,008). In t%. Second

Phese of Therapy performsnce on Lists 4, & and 8 improved
gignificantly aftsr training so, by the eénd of the Second Phase of
Therspy, a t-test for repeated messures showed no smignifiosnt
difference hetween performance on the Training sets (t=1.42, d.P.=2,
p=n.s.). 'The level of performance on Training Lists attained in the

Fivst Phese of Therapy wes maintained over the Second Phase cf

Therapy.
The B words in the Treining Lists were originslly derived

from the list of 144 Irpegular Words shosm in Appendix 18, =nd were .

o
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inoluded in the 144 words which were administered to DF on six
- ocoasions before, during and after Theraspy, as indicated in Tasble
4.1, Table 4.3 end Figure 4.1 show DF’s performance on the 144
Irregular Words. In audition to his total perforsance, his separate
performanda sn the treated and untrested items is shown.
Table 4,3 |
Subject DF - Results of Reading Irregular Nords

Percentage of correct responses to the 144 Trregular Mords on six trials

. Sesﬁinn Huaber®

3 2 3 4 § b
Treated words:
Training Lists
1, 2 and 3 =33 1 Rl LG B.Y 9.0 100

Training Lists
4 S and b n=33 121 A1 124 212 95,9 9.0

ln~treated words: ne78 82,0 E0.1 2.0 &2 78,2 795

Total _ i 83 4E 4.2 8.9 Bbd BB.Z

* Sessions 1, 2 and 3 - in Pre-therapy Perind
Session 4 ~ Betwaen Phases of Trealwo it
fegsinas 3 and 6 - in Post-therapy Period

Wi

Wk
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Figure 4.1. Subject DF - Irregular word resding.
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There was a significant change in the percentage of total correct
responses between the Pre-therspy and the Post-therspy berind
{Cochran 8= 153.3, d.f.=5, p<0.005). This ohange did not occur over
the Pre-therapy period (Cochran Q= 0.788, d.f.=2, p= n.s.), nor was
there sany change over the Post-therapy .period (McNedar Chi
sq.20.267, d.f.=l, p= n.s.). There was, however a significant.
improvement in the percentage of totsl correct responseé over both
periodé of therapy (First Phase of Tharapy,' between Sessions Number
3 and 4; MHeNemsr Chi s4.=8.45, d.£f.=1, p= 0,002 : Second Phase of
Therspy, hetwsen Sessions Number 4 and 5; HeNems Chi sq.=21.84,
d.f.=1, p <u.cni). '

To determine whether this significant improvement in resding
the 144 irregular words which ocourred during the two Phases of
Therspy %es due to s generalised improvement in resding of all
items, or wﬁs confined to a spacific improvement in reading only the
treated items, treated and untreate& items were snalysed separately
The results of this analysis ave shown in Table 4.4.

Table 4,4

fnalysls of changes in OF's performante on treated and untreated
fiems of the 14% Irrepuldr Nords,

Sessidn Statistic

Hugher
Treated Ttems
bverail [to#h Cochran @ = 227.8  d.f.=§ pé0. 005
Pre-therapy ltad Cochran @ = 0.B7§ d.f52 p= niss
Post-therapy 5to&  McMemar Chi 50.=0,25 d.fsl p=n,s,
Therapy 3to %  Cochran O o B4,87 g.5.22 740,005
(ntreated ftens
Bverall 1t0k Cachran 0 = 9,484 tifa=8 p= Mt
Pre-therapy ftod  Dochran B = 0,018 difxd p= nas
rost-therapy Stod  HeMemar Chi sq,= 0 difeml pRonubs

It

Therapy Cochran 0 = 5,58 dhf+®2 p= nuss
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Treated items (including items from ali gix Training Lists) showed a
gignificant increase in pérformanca over the six =sessions (Cochran
Q= 227.8, d.£.=5, p<0.005) but the untreated items did not (Cochran
Q= 9.686, d.f.=5, p»0.08). Onece sgein there was no simificant
change in performancé ot eithaif treated or untreated items 'in. the
Pre~therspy or Post-therapy periods (See Table 4.4), There waz a
significant change in performance on the treated items over the

therapy period, bat not For the untreated items.
(iji) TFesults of Relsted &and Unrelsted Processing Tasks

The Relsted Processing sk for DF was the Homophone Definition task
phown as Test 6 of the Assessment tasks. This tﬁsk was included in
the =study to allow for determination of the generslisation of the
effects of therapy. The Unrelated Processing tasks were the Test of
Receptive Grammar (T.R.0.G.), and the H.S.R.C. Comprehension and
Arithuetic tests. These were inoluded in the study to sllow the
potentially confounding effects of spontensous improvement,
involvement in treatment and repeated testing to be separated from
the effects of therspy,

Table 4.5 shows the percentsge of correct responses mede by DF
on the related and unrelated processing tasks at the.l different
stages before, during and efter therapy, 88 shown in .'I‘abla 4.1,
There we=s no significant change in performesnce on the Homophone
Definition task (Chi =q.=0.228, d.f.=3, p=n.s.), the T.R.0.G,
(Cochren Q=0.8, d.f.=3, p=n.s.) or Cowprehension btask (Chi
(.=0.447, d.f.=8, pn.s.) over the period of the study. There wes
s gignificant inerease in perfor.snce on the Arithmetic Teset
{Cochran @=11.8, d.f£.=3, p<0.01), This increase in performsnce
began in the Pre-therepy period end continmved threugh the Post-
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therspy period., Hone of the other tasks monitored showed an
inecrease in performence during these periods.
Table 4.

Bubject 3¥ - Performance on Related and Unreiated Processing Tasks
Parcentage nf torrect responses to the tasks on fewr trials.

Tagk ) ' " Session Auaber®

Yz & &

Ralated -

Homophene Definition® n=32 53 50 0 5%.4
Unrelated -~ . )

T.R046s : n=80 2.3 5.8 .8 9.7
Gomprehension® =30 43 40 8 53

Aritheetit ' n=20 2003% 45 5%

 Bessions 1 and 2 ~ in Pre-therapy Period
Bessiun 4 - Between Phases of Treatment
Besaion A - At the snd of Post-therapy perind

v Fore f administered in First and Fourth Sessions
Fors B adwinisteres in Second and Bigth Sessions

W % of hoapphones read correctly and spelt corrsctly but nef
defined correctly, i.e. Confusign Errors.

4.1.3 Bubject DF - Discussion of Results

The &im of DE’s remedistion was to develop his visual reading
strategy and ubilimation of a visual code for sccess to semantic
- information. The vremedial +therapy focused on trestmient of Low
‘frequency irregular words which DF oonld not read or spell correctly
but conlt define. DF’s performance on the trained irregulsr words
improved as & remilt of therspy. This was indiosted by superior
performance on the trained items in Training Lists 1,2 and 3 over
the matched, untrained items during the First Phase of Therspy, as
shown in Table 4.2. During the Second Phase of Therapy performsnce
on the words in Training Lists 4, & and § improved oree they had
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been treated. Performance on the items treated in the First Phase
did not deteriorate over the Second Phase and, Teble 4,3 shows, the
level of performance on all treated itemst was maintained In the
Post-therapy period, indioating the permenence of the effects of
therapy on treated items. Irregular word reading did not continue
to improve over the Post-therspy period, after freatment had
- terminated, which corroborates the specificity of the effocts of
therspy. | _

DF did not show any inoresse in sbility to read “he list of 144

irregular words during the thres Pre-therapy trinls, &5 oan be =sen -
from Teble 4.3, This denotes the sbsence of effects of spontaneons

improvement, being in therepy or of pre~test mensitisation for this
task, If any of thete had been operating they would have osused
improved performence in this Pre-therapy period, when tresntment was

" abzent, Improvement in performance only oceunrred after treatment and
vemained steble over the two Post-therspy trisls, which confiims tha
efficsoy of therapy on traa.ted items.

Further evidenss that the effect of thexapy on the treated
items wes not due to generslised effects such s  sprntsnecus
improvement, being in therapy or repested testing comes from the
stable pexformance on the unrelsted processing tesks, the 7.R.0.8.
end the Comprehsnsion, as shown in Table 4.6, Had such infinenves
besn operating they would have led to a simaltsneous improvement in
perfopmance on bthese tasks as well a5 on irregular wokd reading,
There was, however, a signifioant and continuous improvement in DE‘s
Avithmetic results throughout the study, This improvem. Wes
gonwistont and did not coincide with any of the steges of the
remediation study, implying that it was the result of a speaifio
improvement in srithmetic sbilities end not relsted to DF‘s language
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proceseing ebillities or the remediation. _

Therapy for DF cansed a guantitative chsnge in perfo mance on
treated irregular words but the effeots were specific and did not
generalise to untreated items. In order to detemnine whether there
Wwas @ ohange in processing strategy the study sssessed performance
on a related processing task, that of Homoptone definition. In wilew
of the leck of generalisstion of the effects of therapy to the
untrested irregular words, it was not surprising that there was no
ohange in pexformance on the homophone task, as none of the stimnlus
items of that task wers incorporated into the treatment lists. The .
percentage of homophone confusion errora did not change over the
period of the study whioh implies there was no alteration of DF’s
strategy of employing & phonological code to acoess sementic
informativn, This implies that there was no qualitetive ohange in
PF‘s resding atrategiés.

4 more wmensitive tfest, than defining Homophones, of DF’s
sbility to generalise from the words he was tprained to resd would
have heen one that vequired him to xsed words containing the same
irregulsy segments o8 thome in the trested words. For exemple, IE
the word ROUGH wes trained, the words TOUGH and ROUGHEST could be
tested to determine .what.har the irregular segment oconld be
abstracted P£rom the trained item and generalised to e diffexent
context, Such genexalisation would have indiceted more clearly that
therapy esteblished sub-word elements in an opthographio lexiocon.

If  therepy only prnclﬁoed 8 quantitative change in strategy but
no qualitative change, it is necessavy to account for DF's ability
to vead the irregular, low frequenny, treated items without visusl
orthogrephic processing, In nssessment DF wes able to »ead high
frequenoy frregulor words, which was assumed to indigsie thet he had
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the sbility to sstablish visual orthographic repressntations of
words with which he had become familiar, This essumption =sesmed %o
be confirmed by the effeotiveness of treatment that focu=med on
esteblishing visual representations of treated Jrregular words.
However, it iz possible that this sssumption wes incorrect snd DF
never employed s visual orthogrephic stvategy, even for resding of
Femiliar high frequenoy irregular stimuli.

In terms of Seymour'a ‘dual Foundation’ model {Seymour, 1987,
1990h), development of the orthographic lexicon requires prior
establishment of s logographic and an alphebstio lexioon, both of -
which coexist with the de#elopins orthographic lexison. It is
posaible that the treamted items (and highly familier irveglar
words) constitubed a ‘responme set’, similar te the initial ‘reading
vovgbulary’ of beginning readers (Seymonr & Elder, 1988), whiech
became established in his logogvephic lexacon. Serilal processing of
the seqﬁences of letters of the treated words was encouraged during
comediation, Thas the letters and letter aeéuences coudd  heve
operated as ‘salient features’ to guide the selection of - responses
from the 'response set’ of treated items. U[n other words, DF oconld
have continued to epply an established combination of alphsbetic and
logogrephic processing strategies to the treated items., This
explanation is supported by exuminetion of the evyor :_r:espohaes to
the treatment and oontrol items during the two pheses of therepy, DF
occasionally confused wvisually similar items from the ‘response
gat’, The word ‘trough’ which had been treated was confused with
visnally similar words, ROUGH and THROUGH in the control lists which
had not, &t that stege been teeated, At the end of therepy, when
Bll items had been trested, TROUGH was resd es “through’ and REBCEIPT

as ‘vecipe’,
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In sumery, DFs resnlte established that the remedistion teshnique
was  highly specific end only achieved improvement of his ability to
read tra:‘.t.és& irrpguler words, It appears thet this improvement was
a consequence of quentitative modification of ‘his existing reading
gtrategy although thn resul*s cannot exeluds the possibility of
quelitative ohange., ihe theoreti&al implications of DF's zesults
are disoussed in Chapter 8,
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4,2 Case 2: 5P

Remedistion of Phonological Dyslexic 5P aimed to extend his
knowledge and use of grapheme~to-phoneme correspondences in reading.

4.2,1 Subject 8P ~ Remedistion Programme

(i) Determinetion of B8P's lnowledge of Grapheme~to-Phoneme
_ Correspondences

The extent of SP’'s knowledge nf grapheme-to~phoneme correspendences
was investigated, beginning with single sound/let’  acevespondences -
end progressing to  more oomplex ones, OP was presented with &
randomised list of all the letters of the alphsbet. He was sble to
mound and neme the individuel letters correotly., To further
invesbtigata his knowledge of common — grapheme~towphoneme
correspondences, SP was ashed bt resd regular, lLow frequency words -
to read.

The First List of Regular Words presented to 5P oongisted of 89
words with a frequenoy of oscurrence betwsen 0 and 50 per million in
the Carroll et al., (1971) corpus, as shown in Appendix 18, Low
frequency Words were unlikely to be represented in him visual input
lexicon, and probebly reguire s phonologioal stretedy to he decoded
succesafully. Bach word oontained target graphete-to-phonene
corvespondences which were the most commonly ccourring, ie. had o
prior probability of oocurrence p»0.001 (Berndt et al., 1987). Thus,
words suoh as FROUEK were included (the graphems hes a prior
probability, p=0,0026), while words suoh as HRAP with p=0,0004 weve
not..

When there wes moxe than one possible mepping for the grepheme
onto a phoneme, the most comnonly occurring mapplng was inoluded,
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snd ohly words with grapheme-to-phoneme correspondences that had s
conditional probsbility, p¥0.5 (Berndt et al., 1887) were included.
. Thus, the list of reguler words included items such as CRUNCH in
v_zhioh_ the terget grapheme, CH, vorresponds to the phoneme ‘teh', ite
nost comton mepping with a high oonditional probability of p=0,B40,
but did not inclnde items such ss CHEF in which the target graphems,
CH, maps onto the phoneme ‘sh’ with & low conditional prnbabili‘bv,
o=0,069, ' : |

This list of 88 words were randomly arrenged and written in
large print on A4 psper. They were presented one word at @ tiwe for -
8P to read aloud, A different randomimed _m:‘rangeménﬁ of the list
wes presented to SP on three cocasions, esch ons week spart. These
wore the three baseline measures on regular words in the Pre-therepy
peviod.

{ii) betermination of the Items for Training

5P's parfortmance on the First List of Regular Worda wax exsmined. He
wag  significently better abt rewding words with frequenoy of
ccourrence above 10 per million (51.62) than those below 10 per
nilldon (Z8%) (Chi eq.=18.8, df=1, p<0.001). Same of the sords with
frequencies sbove 10 per million pay be represented in his vis_su_ul
laxicon, and wore read by a visual strategy. During his assessment,
reported in section 3.2.2, SP read spproximately 28% of non-words
vorreotly. If unfemilisr words ara perceived as non-words by 8P,
then he should be sbis to reed spproximately 26% of them. He resd
28% of the woxds with a fxequency of cocurrence below 10 per million
sorreotly, go it sppeaved that he wes unfamilisr with wost of them,
trested them like non-words, and attemﬁted to read them by his
insfficient phonological strategy, Thum, it was considered thab
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these low frequency words were sppropriate for testing SP's
phonologicsl stratedy, in perticulaw, his krowledge of grapheme-to-
phoneme correspondences. '

Based en BP'w performance on the First List of 82 Regular Words
8 Secuond Lismt of Regular Wovds was devised oontaining 97 words with
frequencies below 10 per million (Carecll et al., 1871), This
fenond List of Reguler Words is shown in Appendix 80. This list was
more balanced than the First List to sllow more accurabe oomparison

of E8F's performence on emch of the selected graphementa-phonema_
correspondences,  The 87 words were selected o as to inelnde five -

examples of emch of the most commonly ocourring grépheme-to-phonene
meppings of the most frequently occurring wowel and conscnant
digraphs (Berndt ot al., 1887). The wost common grapheme-to-phonems
meppings had conditiona} probabilities greater then 0.5, The most
comnonly oecurring vowel end oonsonant digraphs eg. OA, AU, OI and
CH, CR, LE, had a prior probsbility greater than 0.001. The 87 words
algo included five exsmples of the most uom:ﬁon. oontext sensitive
rules suoh s the modificstion of the pre-consonent vewel by a final
position E. Appendix 21 shows n enalysis of the target; grapheme-
to-phoneme gorrespondences in the Seoond List of Regular Words.
(Some words coiibeined more then one target correspondence, thus 87
words wers sufficlent to provide five examples of ench of the 20
sorrespondenses. )

Stimull of the Benond List of Regular words were rantdomly
ordered and presented to &P following the same procedure as for the
First Tist. This list was only presented on one occasion, since lta
putposs wag to establish which grepheme-te-phoneme coxxespondences
sheuld be inoluded for treatment. Appendix 22 shows 2 summary of
5P’y pesrformance on the Second List of Regular Woerds, The grapheme-

R
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to-phoneme correspondences where SP read four or five out of the
five examples correctly were: OW in BARROW; GQU in QUILT; MN& in
" HANGER; LE in BEETLE; KEE in DERD; CK in SNACK; CH in MUNCH. These

correspondences wers not used for remedistion. The most commonly -

ocourring of the remaining 12 graphems-to-phoneme correspondences
which SP found Jdiffioult wers selected for treatment. As shown in
Appendix 22, these were: .

AE corresponding to ‘ay’ in ATE

[53=]
O_E oorresponding to ‘o” as in CODE
IE nonvesponding to ‘ai’ as in ICE
U.E corresponing to ‘yu’ as in USE
00 corresponiing to ‘oo’ a&s in BOOT

‘EA  oorresponding to ‘es’ aa in EAT
The correspondences to be remediated were matched for wvisual
similarity and frequenoy of ocoourrence (deteru_iined by comparing the
produet  of the prior snd conditiongol probabilities), The
corvespondence AE wes matohed with 0, I.E with UE and 00 with
EA, Orne from eaoh matched pair was rendomly sssigned to two
training sets, The First Training Sst contained correspondences
AR, IE, and 00. The correspondences O_E, U_E and EA weire asxigned
to the matohed Second Training Set. | |

(1i1) Therapy Programse

During the Firat Phase of Therepy the correswondences in the Fivst
Training Set, were treated, while those in the Second Training Set
wera untreated., In the Second Phase of Therapy, the correapoxﬁénnes
of the Becond Training Set were treated while those of the First Set
were not, Baoh Phase of Therspy was divided into three periods snd
one correspondence was treated in each perloed, At the end of esch

-
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period 8P’y performance on words containing both the trained and the
matched, untrsined correspondence was assessed .. Each period of
tyeining comprised Pour lessons. In esch lesson spproximately five
words were introduced which obeyed the corresponderice to be trested.
Words used in treatment were suggested by iia subject, with the
constraint that they obey the grapheme~to~phoneme aorresponderics
asolected for treatment at each particular stage. Lower case plastic
letters were used to wvisualize the words, as in the fiést of
Bradley’s tsaching methods, for improving phonolegioal skills

(Bradley & Brysnt, 1885; p.137), The following procedute was -

implemented in each lesson. _ _

(1) SP snggested words and formed the words with the plastic
latters.

(2) 5P was encouraged to sege the commonalities in the words by;
sounding the words sloud, eond velating the phonemes to the
graphemes of the words, and by moving the plastio letters to
show that the terget grapheme was related to the same phonenme,
aven in different words,

(8) He then copied the words into his exevcise book,  seying the
neme of esch letter as he wrote it.

(4) He ohacked his spelling against the plastic letters by naming
esoh letter, then sounded the word and read it. He repeted
this three times for eaoh word.

(56) B8P waz instruoted to repeat this procedure for esch word, at

home on the afternoon of the lesion, eand onoe on the day
between leszons .. |
{B) At the end of each leszon SP oombined the words into & mnemonio
sentence (Gonlandris, 198B), for exsmple: The FOQL sat by the
COOL  POOL when he should have been at SCHOOL., He wrote this
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seritence under the words in his evercise book, and used it to
remind himself of the correct way to prorounce tne words,
¢7) At the beginning of each lesson, the items trested in the

previous lesson were revised before new items were introduced.
(iv) Determination of the Efficecy of Therapy

4 Training Test was devised for each of the matched pairs of
correspondences. Appendix 23 shows these three Training Testy. Bach
Test contained 20 low frequency words, 10 axamplés of each of the
Treining ' Correspondences; which SP had not generated during .
trestment. Thus, Training Test I comprised A_E and 0_E words. It
was sdministered on two occasions; at the end of the firat period of
training in the First Phase of Therapy, Ffollowing treatment of the
AR oorrespondence,'and st the end of the first pericd of the Seoond
Phase of Therspy, following treatment of the correspondence O_E.
Similarly, Training Tests 2 and 3 were administered at the end of
the second and third periods of tréatmant in both the ‘.E‘i'raf. and
Second Phase of Therapy. The stimuli of the each Training Test were
randomly =arrenged sand printed in large, lower case letiers on Ad
paper. They were presented one item at a time, the others were
concesled. SP was instructed to read the items aloud. His

responses were recorded by the therapist.
4.2.2 Subject 8P —~ Results of Remediation

The performsnee nof the subject 5P on the various tesks was sssessed
at different stages of the study. Table 4.8 summarises the sessions
and indleates which tasks were sssessed in eagh, Tor eanch task the

perventage of correct resbnnses wes mcored.
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Table 4.4
Sumeary of Data Collection

Stage Bession Task Adainistered
_ Noaber _
Pre-therapy 1 B% Reqular Hords
Non-ward Reading
T'R(ul’sl
Compreliension
fritheetic

2 B7 Regular Words

3 BY Reqular Bords
Hon-word Reading
TIR'B' GI
Coeprekension
Aritheetie

. Pirst Phase  Peried I Traieing Test 1
of Therapy Period 2 Training Test 2
: Period 3  Trainlng Test §

Between Phases 4 89 Reqular Nords

of Therapy Nan-ward Reading
1.8.0.8,
Louprehension
fArithaetic

Secund Phase Period 1 Trairing Test {
af Therapy Peried 2 Traiming Test 2
Period 3  Training Test 3

Post-therapy 5 8% Regular Norgs

] 89 Regular Words
Non-word Reading
T.R.0,8.
Loaprehensicn

frithnetic

(i) Results of Therapy

The effsct of therapy on treated and untremted grapheme-to-phoneme
correspondences was assessed during the Therspy period by
sdninistration uf the sppropriate Training Test at the end of esch
period of training, as shown in Teble 4.6, Table 4.7 and Figure 3

show SP's percentage of correect responses on these tests,
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Table 4.7
Subjeet BF « Results of Therapy

Percentage of correct responses to the trained and
untrained fiews In the Tralning Tests after each
perind of training during the two Phaves of Therapy

Phase of T srapy

First Phase of Therapy  Perivd 1 Period 2 Parind 3

Trained itess® 100 13 90.%
Untrained items® ¢ ah 50

Secand Phass 3% Therapy Ferlnd § Perive - Ferled 3

Traingd {teas* i 20 100
Untrained iteas® 100 30 B0

* n=10 for sach list

The results of the therspy show a significant improvement in
performence on the words containing the correspondences which head
been trained. In the First Phase of Therepy SP's roeding of the
trained items in the Training Tests was significantly bebtter tha:
hizs performance on the matched; untrair.\ed' items in . the Training
Tests (t-test for repeated measures: t=16, d.f.=2, »<0.005), In the
Seconc. chase of Therapy, during which the previcusly untrained
correspondences were treated, s t-test for repsﬁtec_i neasures showed
no significant difference between p:arfum;moe on these and the items
trained in the First Phase (=1, d.f.=2, p=n.s.). The level of
perfornanse on .t'ha tra@ined' items atf.a.ined in the Fipst Phase of
Therapy was maintained over the Second Phase of Therapy.

To determine the effscts of the remedistion proframme on S5P's
resding, his performance on the list of 83 Regular Words shown in
Appendix 19, was assessed on the six opcesions, as indicated in
Table 4.8, before, during and after therapy. Some of the words of
this 1list contained the grepheme-to-phoneme correspondsnces whioh

were the targets of remedistion. Thesms itens were considered as
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‘treated’ while those which did not contain treated correspondences
were the ‘untrested’ items, Table 4.8 and Figute 4.2 show SP's
performance on the 88 Regular Words,

Table 4.8
Subject 8F - Perfnrmance on Reading Reguiar Warus

Percentage of correct responses to the First List of B9 Regular
fards on six trials

Besgion Nusber®

R Y
Werds containing

treated n=2% .4 2% b 552 02,8 B2
corresaondences

Worde containing

untreated n=h 45,0 36,7 4.3 80 843 BT
corraspondences

Total o neBd 0 387 3B.2 5L 697 68,3

*azziong 1; 2 and 3 = in Pro-tharapy ferind
Besaion § - Between Phases of Treatment
Gesgians § and & ~ in Post-therapy Perind

90 -
a0 f
ok
50 -

5 |-

x= CoRFECT

Wl

3 -

20 b

1 ] H

SESKIOK HUMEER
0 Teeolmenl weehs +  Gontral wordy & Unlrecind words

Figure 4,2, Subject 5P - Regular word »esding.
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There was =a significsnt improvement in the percentage of ocorrect
responges for the tobal 89 words ovér the six trials (Coohran Q=
81.91, d.£.=5, p<0.005). However, there was no significant change in
the perpentage of correct resporises sither over the Pre-therspy or
the Post~therspy pericds (Pre~therapy: Coohren G= 4.5, d.f.= 2, p=
n.s.; Post-therepy: MNelemar Chi 54,50, d.f.=l, p=n.s.) so this
improvement did rot ooour over these periods, The improvement iﬁ
pexformence wes ocohfined to the First and Second Phases of Therapy
when there wers significant changes (First Pha=e: MoWemay Chi

Bg.54.97, d.f.=1, p= 0.02; BSecond Phase: HoNewar Chi sq.= 5.78,

d.£.xd, p= 0,018). |

To deternine whether this significant improvement, during the
First and Second Phames of Therspy, in teeding the 89 reghulsy words
wad due to a generalised improvement in reeding of.all itemz, on was
oonfined te a specific dmprovement In reading only the words
containing trested correspondences, Lrested and untreatsd items wers
shalysed separately. The resulbs of this anelysis are shown in Table
4.9.

Table 4.9

. hnalysic of changes in SP's perdormance on words containing treated
and untrested correspondences dn the BY Requlac Wordw.

Bession - 'Statisti:

Humber '
Trzafed Ttens
Qveral| Lto b  Cohras @ = 4627 dufi=§ <008
Pra-therapy 13  Coghen Q<0 thm2 R .8,
Post~therapy Ste b  KoMemar Ghi sqea0-  dyfisl peones,
Therapy Stod  Cochran 09 1449 dofa22 peo 003

Untreated {tems

Bverall Ttods  Lochran f = 23,58 dofied pd0aQ0d
Pra=thorapy 1t6 3  Tochran 0 = 2,27 getv=d pe Mbe
Past~tharapy 5tod  MeNemar Chi oq.20.80 M.f.ml ps n.e,
Therapy Sto§

Goghran 0 = 7 dofie2 ped0d
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There was a signifiosnt change in perFPormance on both the treated
and untreated correspondences over the six trials (see Table 4.8).
Performances on neither trested nor untreated items  changed
gignificantly in the Pre-therspy or Post-therspy perieds, thns the
change in performence was confined to the Therepy period, The
improvement in performarce for treated items (27.8% tp 82.8%) was
gdreater then that for the untresved items (43,.3% to B63.3%).

(1i) Results of Related snd Unrelated Processing Tasks

The Related Processing Task for SP was the Non-word reading test
shown as Test 5 of the Assessment tuske. This task wes inoloded in
the study to allow fox determination of the extent of generslisatiocn
of tieatment. The Unrelated Processing tashs were the T.%.0.¢. and
the H.8.R.C. Gamprehsnsidn and Avithmebio tests, These tashs wore
included in the study 5 control wessures. Table 4.10 shows the
percentoge of correst responses made by SP on ‘:.hé relaﬁe’d and
virelated processing taske st different stages of the study. As
indicated in Teable 4.6, these were before, during end after
therapy. . '

8P’s performsnce on the related lsngusge processing task, the
Non-wond Reading showed a significant chinge over the period of the
study (Cochven G= 10.87, d.£.=3, pcu.d25>. There was & signifticant
iwprovement in performance between Sessions 4 snd 6 (MoWemsr Chi
2.25.06, d.f.=1, p=0.024). There wes no change in performance in
the Pre~therapy period (MoNemsr Chi =4.=0.8, d.f.21, p=n.s.) nc:f
over the First Phase of Therapy (MoNemar Chi s3.20.75, d.£.=1,

PERL8. .
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Table 4.40
Subject P « Perforsance on Rplated and Unrelated Processing Tasks

fercentage of carrect respinsas to the tasks o four ocrasiens

Task ' Begsion Nulher‘

! 2 4 b

Related = .

Nen-vard Reading n=32 WS A 3
Uhrelated - a

TR 0.6, tehd 2.5 2.5 8.8 930
Loaprahension? n+30 B o8 5 &
fritheetiz _ ne20 50 LDl 4 35

¥ Gogsions | and ? = in Pre~therapy Pericd )
Session 4 - Beiween Phases of Treatment
Seasion & - At the end of Post-therapy parios

t Fors A administered in First and Fourth Sessiong
Forn B adninistered in Eerond and Sixth Sessinny

To determine whether the strategy SP used to reud non-words altered
during the seme period his exroxs were analysed. Appendix 24 shows
8P ‘s responses to the non-word stimald on the four sessions. Errors
in which » non-word i read as a visually =imilar real word indicate
utilisetion of & visual reeding sbrategy for reading.,  The
percentage of nou-words which SP read = veal words was similar for
Sessions 1 (40.6%), 2 (37.5%) end 4 (43.8%) but reduced fo 25K el
Session 8. Althsugh the amount of the redustion failed to resch &
statistleslly significent level (Chi sq.=1.78, d.f.=1, p=0.18), it
oocurred between Sessions 4 snd 8, sand coinoided with both the
Segond FPhase of Thetapy end a significant improvement in non-word
reading.

There was no aignificent ohange in 57’s performsnee o the
unrelated processing tasks over the pericd of the situdy:r T.R.0.G.
(Coohran Q=0,222, d.f.=3, p=n.s,); Comprehension (Chi sq.=0,528,

I
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d.B.=8, p=n.s.); and Arithmetie (Cochran Q=1 B1, d.f.=3, p=n.s.).
4,2.8 Subject SP - Discussion of Resalts

The sssessment of subject SP determined that he preferred a visual
logogrephic strategy for reading. His resding was characterised by
guperior peiformance on familiar words over unfamilisr words =and
non-words, with a tendenoy to preduce wim 4l and lexlcalisstion
errore. - This pattern of performsnoe resembled that of subjects with
aoanired and developmental ‘phonclogical dyslexis’ (Seymour, 1986;
Snowling ot al,, 1988; Temple & Mershall, 1983), as well as yﬁun;gsr,
normsl veaders (Frith, 1985; Seymour & Elder, 1886), In ordexr to
progress to the phonclogical stage of reading (Frith, 1985) &SP
required development of phonological abilities,  The aim of
redediation for SE was to develop his Mnowledge snd use of grapheme-
to-phoneme correspondences, The tremedisnl therspy focused on
treaﬁ:ment of commonly cccurring grapheme-to-phoneme sorrasspondences
which SP did not know,

The results of 37's remediation were similer to thozs for UDF,
There wss & s=ignifiosnt, stable effect of therspy on  vwoxds.
" pontaining the trested correspondences (Tables 4.7 and 4.8). This
effect could not be aseribed to gensral effects such a8 spontaneocus
impyovement, effects of being in therapy or vepested testing, since
thare were no significant changes in performance either during the
study (on any of the Unrslated processing tasks) or during the Fre-
therapy and Pogt-therspy periods (on any of the tasks monitcped),

In contrast to DF, however, SP’s remlts indiosted that the
effects of therspy were ndt oonfined to the treated items but cid
generalizme to the regular worda containing untreated correspondences
88 well 83 the non-words of the Related Processing task, as shown in
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Tables 4.8, 4.9 and 4.10. His performence on the untreated items
in the list of 83 Regular words improved significantly from 43.3% to
83,8% over the Therspy period (Cochran @ =7, d.f.=2, p<0.05). This
improvement wes sbsent in the Pre~therapy period and did not
continue in the Post-therspy peried indicating that it was a direct
efflsct of therapy.

Pexformance on the Non-word resding task remained stable over
the First Phese of Therapy but increased significantly over the
Second Phese (McNemar Chi sq.= 5.06, d.£,=1, p=0.024). Thess
results imply that treatment had an effect on the underlying .
processing gtratedy applied during word and non-word reading. - This
hypothesis is supported by a reduction in the percentage of
lexicalisation errors (from 43.8 to 25) an the Non~word reeding task
at the end of the Post-therapy period, as shown in Appendix 24,
The reduction in these errors denotes e change from a logographio
gtrategy towards a phonologleal strategy with a canseéuent incresse
in the number of non-words which were resd as non-words. As
suggested for DF, a more acolrate indication of & changs in
processing strategy wonld have been to measure response latenoy, If
the dinorease in performsnce on the Non-word resding task and the
reduction in lexicslisation errors had been accompanied by a
lengthening in the response latenoies related to the length of the.
stimnios, this wonld have confirmed s stratedy chenge. Seymour
{1980a) incorporated & measure of response Lime in his study of
remsdiation of phonological dyslexic subject DK, &nd he established
that there was a ohange from s holistioc logographic strategy for
rending to a slower alphabetic strategy Ffollowing intervention,

Ancording to Seymour’s ‘dual foundation® model of reading
acquisition, development of +the orthographic lexicon depends on



80

esteblishing both & core ‘logographio lexicon and sn ‘alphsbetic
lexicon® whioh, in turn, depends for its develcpment on the
acquisition of phonological awareness, 8P's reading development was
arvested at the logogrsphic stage, =atiesting to his failuze to
establish and utilize an alphabetic lexicon. According to Seymour’s
model a failure to develop phonologioal swareness may undelie this
lack of development of an alphabetic laxicon.

Remedistion aimed to extend SP’s knowledge of grapheme-to-
phonene correspondénces. The remediation strategy was based on that
utilised by Bradley and Bryant (1985). This téachin.g strategy is -
thought to encourage phenological awareness in sddition to tesching
grapheme-to-phoneme coprespondences (Goswemi & Bryant, 1880). The
generalisation of the effects of SP's therspy to the untrested items
snd the non-word vesding task, suggests that therspy wes effective
rot only in establishing p:_.fe'iiouslsr unknﬁwn grapheme-to-phoneme
correspondences, but also in dﬁelopment of phonological swarensss.
This phonological awareness prompted utilisation of both the newly
acquired oorrespondences and those norrespondences which 5P had
menaged to acguire priox to intervention, _

Although SP’s phohological awareness was not assessed directly
during the study, his sssessment did suggest that he may have

impaived suditory processing which might imply impaired development
of phonological sewereness., The remedistion employed wisusl and
anditory representations of words‘. By manipulation of plastic
latters, segmentation of these representations was encoursged to
estoblish letter-sound corprespondences, as well az generalisation of
sound and letter megmenta from one word to sanother, It =eems
feagible, tLherefors, %o postulate that 8P hed failed to
gpontenecusly  develop phonological ewarensss in the auditory
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modality, but when this was explicitly combined with instructicn in
the vishal modality, phonological swareness wes ensbled. A number of
types bf phonological awareness have been guggested (Goswemi &
Bryant, 1650; Movais, Alegria & Content, 1987), some of which are
ususlly esteblished before the child begins to rzead, inoluding
awareness of rhyme end alliteration and others which develop as &
consequence of familisrity with alphsbetic seript. To elucidake
the interaction between developing phonological awareness and
alphabstic processing it is recommended that future studies of
remediation of developmental phorinlogionl dyslexios should include -
- assessment and monitoring of phonologiesl swareness.

To summarise, SP's results estsblished that the remediation
programne was &ffective not only in producing = gquantitetive
improvement in reading shility, but also a gualitative change in
.reading strategy. The theoretical impliocations of SP’s results are
discussed in Chapter 5.
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CHAPTER 5
5.0 CORCLUSIONS AND IMPLICATIONS

In the past twenty years, & substantial literature conecerriing
modular information processing models of skilled reading has been
established. Based on these, wmodels of the development of reading
end spelling skills have been proposed. In the light of these
medels  explanabions for different types of sacguired and
devélopmentul dysléxia have been adv:ancéd, aid procedures for' the -
assessment of reading skills have been developed. However, there
has been & pancity of model-based studies of remediation, either of
acquired or developlnen‘hai disorders. The present study sought fo
address this sarea by applying = model-bised spproach to the
sgsessment and remediation of two developmentel dyslexios.

Two subjetts with significant resding problems were selected.
Eash =ubjiect exemplified one of the two major patterns of breakdown
of the scauisition of reading skills, Assessment of one subject, PE,
dndicated that he preferred & phonological strategy for reading,
while ths other =subject, SP, relied on e visual logogrsphic
strat:gy. DF's pattern of performsnce on the_ sssessment tests was
characteristic of davalopménta.l surface or mnorphemic dyslexios
(Coltheart et al,, 1983; Seymour 1888, 1980a). SP's performance wes
characteristic of developmental phonological dyslexios (Ssymour,
1988; Snowling, 1685; Temple & Marshall, 1883), The resding
gtrategies of both subjeots were sppropriste for ochronologioally
younger children, supporting Frith's (1985) notion that dyzlexia is
due to a failnre to progress to the next stage of skill acguisition.
In oxder to progress to the orthographic stage of shilled reading



appropriste for their sges, both subjects required establishment of
g visual orthographic lsxicon (Frith, 1885; Seymour, 1890b),

| Although the psycholinguistic assessment identified which
processing strategies had been acqﬁired and the developmental mode)
of reading identifisd the stage of reading skill aecquisition,
neither could prescribe the exact content of a remediation
Drogramne . Too spproschles are possible, either training the
strategy which the subject hes not acquired thus  allowing
development to prooceed, or to directly attsmpt to establish an
orthographic laxicon, aven though prior skillz have not been -
mestered. Frith end Seymour have propomed models of reading
acquisition which emphasise that both logographic and =alphabetic
skills &are nocessary prereqnisitas for orthegraphio development.
This suggests that remediation should foous on development of these
prorequiszite shills in order &0 uvercome the biockage to
dﬁelwmnt, The present study sadopted this approach, 50
rémediation of the surface dyslexic subject aimed to develoy his
visuel reeding strategy, whils for the phonologieal dyslexic the
gosl was development of a'phnnolqgical strategy.

In the remediation stege of the study different therspy
programmes were devised and sdministered to each of the subjects,
Theizr effican? was invesbigated employing & sihgla subject,
longitudinal design which allowed ffects of therapy to be
isclated from the potentially conZou . . | sffects of spontansous
improvement, being involved in therupy and repeated testing. In
addition to isoleting the effects of therapy, the design allowed
determination of the extent of generalisation of these effects to
the ﬁnderlving reaging strategy. The remedistion programmes

sdministered to the two osses of developmenbtal dymlexia were
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 effective in causing improved performance on the treated items Ffor

both subjects. In +he case of the phonologiocal dyslexic therapy
effected B changde in reading strategy but this was not apparent for
the surface dyslexio subject. Neither subjeot indicated -improved
comprehension - as g result of therspy, in spite of the =suceess of
tharaw on treated items,

Remedistion of surface dyslexio, DF, estsblished that he oould
be trained o read irregulsr words, however it wes not sppevent
whethe_r this indicated that orthographic representations had been
established. Indeed, as discussed in Chspter 4 (section 4.1.3), the .
lack of generalisation to untreated words snd the related language
processing task might indicate that him orthographic strategy had
not been affected by the intervention.

The dnterpretation that DF failed to qualitatively alter his
procesging strategy as 8 resulﬁ of therspy is in egreement with tha
results of remedi.ation of surfece dyslexioc subject RC reported by
Seymour (1990a). RC failed to chenge his serial processing, -
phonclogical strategy for reading as a result of remedistion aiwed
at developing his orthographio lexicon., Seymour a:bparted his
oonclusim by reference to measures oF RO's reaction time to word
and non-word stiwali made at the pre-intervention and post-
intervention 'ﬁsassménts. Heasuring reaotion time {ox rasponsé
latenocy) cen give a direct indisation of the strebegy operating in
sinslé word réuding (Seymour, 1988; Seymour & HacGregor, 1884). In
the present study reapon'ae latencies were not asseszed =o it was not

possible to determine direstly whether DF’s incressed performence on

~ the treated irregular words coinelded with a change In processing

strategy. A change towards s whole word processing strategy would
have besn epoompanied & reduotion in response latency. Tf DF, like
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RC, continued to sempley a phonological strategy which entailed
serial processing, ;esponse latencies would heve besn related to the
length of the stimlus.

DF's reaults are consistent with the interpretation that his
reading strategy did not underdo qualitative modification as &
result of therspy. However they are also consistent with the
interpretation that hic resding strategy did undergo & qualitative
change, but that this ohange wes not detected by tha measures
employed in the atudy, Heasures of response latency would have
clarified this issue, |

Although the results of DF’s remediation meem %o resemble those
of RC (Seymour 19902) in thet therspy failed to alter his pr» .ssing
strategy, DF's performsnce on untveated items #s s result of
remecdiation differed from that of RC. DF showed no offect of
treatment on the untreamted items, whersas RC's performsnce on
untreated items did improve. An explanskion for this difference in
results is suggested by Seymour, who saplaing that the methodology
employed in his study mey not have allowed fotr the woffects of
therspy to be separated from confounding effects such ns experiences
in the home or at school, .Thus, the increass in performance on
untreated items shown b? RO may heve been the result of a
goneralised effect of being in therapy or spontsriecus matoraticn,

rether than s specific effect of the t.eatment. The design of the

‘present study diu sllow isolation of the effeots of therepy [rem

such oconfounding effects by including multiple baseline measures as
well as multiple pre~therspy and post-therspy nszessments. Hence, it
is fessible to postulate thet the results of DF’s remediation were
congruent with those of R, in that both subjects exhibited a

gignificant inf.nence of treatment on treated items but not on

L



untreated items nor on thely reading strategies. This tentative
oorrespunﬂezice invites further investigetion espsoially in view of
the theoretieal implicatiensg of non-specifiec effects of therapy,
discussed below.

4n alternative explunation of the diffevence in the effects of

- generalisation of the effects of therspy for DF and RC might lie in

the type of remediation undertaken. RC’s remediation focused
directly on estsblishing an orthogrsphic lexicon, whereas this was
only indirectly the focus of DF's thevapy. DF was exposed o a
gpoclfic progromme designed to encoursge visual processzing . whole
words.  The generalisation of RC’s tvestment may have indioated
orthograpﬁic development by esteblishment of sub-word units in an
orthographic Fframework which oould be utllised to resd untreated
words. .Ir_x the long temm, this might ba expected to develop
orthographic resding, wheress it is questicnable whether this would
be the cese for DF, Relevent to this point is thy age dilference
between RC (Chronologicnl Age 8.2, Reeding Age 7.8) and DF (CA
11.4, RA 8.,4)., Since DF wes two yemrs older than RC, his deviant _
 compensatory stretegies may be ninre ingrained and resmistant to
change than thome of RC, Orthographic development might be more
diffioult to initiate in an older dyslexic subjeot then in a younger
one, and therefore nbt apparent over the shorter period of this
study.

The extent to whioh the effects of therapy generalised to
untreated items is of theosretics) importance for the interpretation
of the orgunimetion of the lexicon, Byng and Colthesrt (1988) found
that rehabilitation of their acquired surface dyslexio patient by
treating irregular words not only improved perfowmence on trested
items but also had » non-speoiflic effect on untreated itens,
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Coltheart end Byng (1888) note that two different theoretical models
have been advanced to account for the functional relationship
between the levels of word, letter and semsntic processing.
fooording to the item-specific model (Harris & Coltheart, 1866;
Johnsten & MeClelland, 1880) words ae represented by abstract word
detectors whish ave specifically mcbivated by & stimolus, while
others are inhibited, In digtributed-representation models (Hinton,
MeClelland & Rumelhart, 1888) specifio words mre not represented by
unigue word deteetors, but by specifio pattexns of motivation of
across & network of ebstract word elements., Based on computex -
gimolations of lesrning in these networks, GColthesrt and Byng
{p.173) conclude that the non-specific effect of treatment chserved
with their surfece dyslexio patient corroborated the view that “the
visual word recognitien system dis based on  distribubed
representations”, S8ines this patient hed soquired suwface dyslexic
synptoms, as & result of trauma, subsequent tﬁ developing skilled
reading, it weems veasomeble to essume that his treatment afffected a
fully dsveloped hut inedeguately Punctioning orthogvaphio lexicon,

In the omse of remediation of developmental dyslexic RC,
Boymour =aimed to direotly develop an orthographic lexicon. The
resulte of RC's Intervention, in particulur the generalisntion of
the effeots of trentment to untvested items, oorresponded to those
reported by Coltheart end Byng. Seymour sudgested that this further
supports ® connectionist model of the lexioon, of the type he
proposed, in whioh entries are combinations of sub-lexical elements,
However, as noted mbove, there is some doubt sbout the validity of
RG’s results and they appear to contradict the results of the
present. study on this matter of genexalissbion of effects of
treatment to untreated items,
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If one accepts. that remediation of RC did generalise to
untreated items, while remediation of DF did nok show any such
generalisation, then an altexnative explanation could be advanced in
terms of the operation of different lexioal strategies for reading.
Tf RC did establish an orthogrephic strategy, operating ot sub~
lexicnl elements, while DF retalned his deviant logographic
strategy, then the differences in generalisation of the results of
therapy to untreated items could arise because of differences in the
organisation of the different lexicons. If en interactive medel is
acespted for the orthogesphic Jexicon whioh did permit -
generalisation, then it is possible that an item-specific model is
sppropriate for t:hg logographie lexicon whioh does nok permit
goneralisation. The resulis of the present study would éupport; this
digtinction sinoe they ave, &s disenssed esrlier, congistent with
the interpretation that DF contimied to employ a logoedraphia
strategy Ffollowing thevepy, An implication srising from this
distinotion ig that treatment of surface dyslexis should attempt to
estahlish an  orthogrephic lexicon directly by ﬁraining
phonologically motivated letter groupings, as suggested by Seymoux
(1880a), wather then adopting the whole wond spprosch utilised in
the present study. '

It must be remembersi that neither RC nor DF had developed an
orthographio Jlexicon in the ncfrma.l menner, hence thelr symptons of
developmental s=surfece dyslexia. Seymepr’s dusl foundation model
stipulates that both alphsbetic and logogrephio skills are nscessary
for. orthogrephin development, RC snd DF hed both frlled to develop
orthographic reading, in spite of adequate alphsbetie skills, so
this failuve waé, presomably, due to inadequate logographic
develorment. In view of the distinotion made sbout the different
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nodes of operation of the logographic snd orthographile 1exicdns,
insdequate logogrsphic development may not merely imply & wvisual
memory defioit which fails to provide the visual foundations for an
erthographic lexicon, but may indicate & fundemental inability to
establish functional processing networks. The relationship between
the logographic and orthographic lexicons awaits clarifisation.
Remedistion of DF involved oesteblishing orthographie
representations for spelling the trested wordsz and linking these to
their semantio representations, = Frith (1885) proposed that
arthographic representations of words are established fivst fopr -
resding, aond subsequently become available for spelling. Although
spelling the treated items to dictation was an integral pert of the
remedistion progremme, the etudy fooused on xeading shkills, 50 no

formel ssgessment of spelling progress was included. Therefore, it

wags not possible to determine whether the treatment effects
genortiised to untrested items for spelling of produced e
qualitative ochange in spelling strategy. If such effects occurred
they should initislly be detectsd in spelling and subssguently
transfer to reeding, onve the orthographie  representation
egtablished in  the cutput lexicon becomes available to the input

- lexieon, Buch results would have implications for practical

implementations of remediation programmes as well ag for the
modularity of the models of developmentel dyslexia. Tt is suggested
that eny future vemediation study of developmentsl surface dyslexis
should inolude assessment and monitoring of both reeding and
spelling,

In practical terms the failure of the therepy to affect DF's
raading perfnﬁmance on the Comprehenslon iwsk lllugtrates that DF
galned little praohioal adventege as a result of -therspy, One
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explanation of this coneerns the naturs of the words incorporated
into the remediation programme, Although their meanings were
familinr, they were low frequency Words which DF was unlikely to
snoounter 1n him everyday experiences with printed lmngusge, If he
did not have the opportunity te utilise his newly esteblished visual
representations in his overydsy vesding tasks, the fact of theis
establizhment would not motivate a ohange in his reading strategy oz
level of reading comprehension. To obviate this diffieulty it is
suggeated that DF’s praotionl application of reading skills oould be
improved if the trested items were velevent to his dasily resding -
aotivities, ie. the irreguler words which were treated should be
those which he encountered in his overydsy reading and weiting,
rather then the arbitrarily selected list utilised in the study. The
highl# spacific effects of treatment shown in the study suggest that
remediation would faeilitate word recognition and spelling. However,
whether such an lmprovement woeuld entail everitual esteblishment of
orthographio reading wom not clear from the results of this study,
It would require s longitudinal study over a longer period than the
pregent one to determise this.

Remediation of phonological dyslexic, SP, stweseded not only in
extending his knowledge of grapheme-to-phoneme correspondences but
a.lsa' in developing his underlying slphsbetic resding strategy. It
wes saggested th & the multi-sensory teaching stretegy adopted
during trainin: enccuraged phdnologinal awareness and that this was
sespensible for improvement in phonologiosl resding. To inVes’ti@te
thiz hypothesis it iz recommended thet a fubure study of remediation
of phonologionl dyslexis should Inolude tasks to aswess and menitor
phonclegioal awareness (Goswami & Bryant, 1890).

The sepproach to remedistion adopted in this study oontrast‘-éd
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with that of Beymour (1990a) whoge remediation of developmental
dysiexics RC and DK aimed to establish their orthographic lexicons
directly, and did not focus on developing the prerequisite ekills,
The =ame intervention programme was administered to both subjects,
one of whor wes a phonological dyslexic while the other wes a -
surface dyslexic. [t 1§ dintepesting tio nots that the Beymour’s
remilts of remediation of phonological dyslexie, DK, are similar to
thoss obtained for 5P, although the gioal of DK's remedliation was
establiskment of an orthographic lexicon, and for 8P it was the
extension of his knowlsdge of grapheme-to-phoneme oorrespondences. .
Both subjecks vresponded to intervention by developing alphsbetis
reading wtrategies, ocorrcborating the view that this is a necessavy
- prerequisite for orthographic develoﬁmant and mnay not be omitted.

The results of thig 5 4y, therefore, provide further support for

Beymour ‘s dusl foundation medel of reading development.

The retults of.both this study and that of Seymour (1980a) seem
to indioate that the interventions wers more suocosssful with the
phonological dyslexle subjeots than with the surface dyslexiow, in
that 1t wes easien to mediate progress into en slphsbetic stage
rather than to the developmentally later orthographic stage of
repriing. One explanation of this night lio in the nature of the
strategles. A phonological strategy whioh requires knowledge of a
limited number of generalised grepheme-to-phoneme rules end the
ability to smegment wordy sppropriamtely, whereas an orthorgaphic
strategy requires the edditional familisxity with a  possibly
infinite number of visual representations of words or word segments.
It seems logiosl that remediation which muccessfully teught a few |
‘phonics rules’ would have & greater effsct on resding then
remedistion which svwecessfully established a minute sub-seb of all



#2

the possible visual representations, This suggests that a
remediation progremne which fooused on instruetion in “orthogrephie
rules’ or graphemic comnonalities, while specifically highlighting
the varlety of correspording pronunciations for the same grapheme,
might be more efficacions. Sueh s programme might sdopt a procedure
gimilar to that employed in the present study with 8P, but instesd
of. focusing on  the regularities of grapheme-to-phoneme
correspondénce, to Pocus on the sxceptional and less frequently
ocourring ones. | '

Tt has becoms evident Ffrom research intc cognitive
neuropsychological rshabilitation of acquired lsngusge disorders
that cognitive models of information processing are not sufficiently
elaborated to indicate trestment strategies (Seron & Deloche, 1889).
This difficulty is also evident in the ares of developmental
regearch, The most highly elaborated developmental model ham been

proposed by Seymonr (1987, 1980b). Although surface dysiexio
symptoms denote failure to develop an orthegrephie loxiocon, there
are &8 number of possible explanations for thix fallure, These
inolude; & lack of availsble visugl representations of word
segments, arising from insdequate logogrephic development based on
visual memory impairment, end failure to egtablish word specific
modificatians of graphEmg-to-phnneme gorrespondences for irregular
itemz, Phonological dyslexic symptons dehote failure to emtablish
an  alphebetle lexicon, which may avise from difficulty with
phonological - segrentation, with learning  grapheme~to-phoneme
correspondences or a combinetiw " theme,  While 1t wes not
apparent #from  the present mtudy whioh of these explanations wers
pertinent to the subjects trested, 1t 1= suggested that future
studies in this ares teke ocognisance of these distinotions in the
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assessment and foous of vemedistion. In turn the results of such
studies may help elucidate the relationship between these aspects of
the model,

In conclumion, the methodology employed in the study
efficiently isolated the effects of therspy. However the vrecise
nature of these effeots could be more stringsntly investigated in
any Pubture research in this area, It iz recommended that s future
stﬁdy should inelude measurement of response latenoy to allow more
specific determination of prc. ssing strategy, should oconsider
phonalogical awareness and spalling strategles, in additien to -
reading strategies, and monitor both for changes as a result of
therapy, _

This investigation of remedistion of developmental dyslexia
atteated to the adventage of sne model-based psyoholinguistio
asgegamant  for ldentifying +the stage of vesding acquismition at
whioh development hed become arrested, as well as for monitoring
progressive development throughout the study, The efficacy of
model-hased remediation was esteblighed snd practical swggestians
both for tesching snd Ffor future research were advanced. In
addition, the study highlighted areas, such as the nature of the the
logogrephic and orthographic lexieons and the relationships between
thew end the alphabetin lexicon vhich have not been edequately
speoified in ourrent developmental models of reeding asanigition,
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APPENDIX 1

INFORMATION PROCESSING MODEL OF READING

Spoken Word

Acoustic
Andlysis

Auditory)
Input
Lexicon

Afoustic-fd -
Phonologizal
Conwvarsion

Written Word

-Orl'hographft '
Analysis

[orfhographic
Iriput

__Lexicon

Cognitive

Sub-Word I;evel
Orthographic- to -
Phonological Eo_nversiun

System

' honulogicul " )
Ouiput . Ortha?ruphic
_Lexicon N Output
- Lexicon
Response [ S R
Buffer [P _Syb-Word Level Graphemic
Phonological =0~ Qutput
Orthographic Conversion Buffer
Speach er*lng

(Coltheart, 1887, p.274)
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APPENDIX 2
Step “Resding T Writing
e PT—— (symbolic)
ib logogranphios L——b logogrephioz
28, logographica | slphabetios
- Zb elphebetice 4-—--J alphahetica
3a orthographios | alphebetion
8b orthographics L--—) orthographics
FIGURE 1, Six-step Model of Skills in Resding and -
¥riting Aequisition (Frith, 1985, p.31L)
Phase 1 | LOGOCRAPHIC N rtaaaaﬁﬁg1
Pase 2 B ) ;—::I AL N '
ALPHABETIC '
Prase 3 oRTHOGRAPHE |
|
!
m”’. n
Y . b
NI . _ ot
COMPETENT COMFETENY
READING SPELLING
FIGURE 2, Suhematico representation of model of resding and

spelling development, The formmlstion differs from
that of FSrith (1985) in suggesting that logographin
devalopment mey co~exist with alphabetio/orthographic
development. (Seymour, 1887, p.354)
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APPENDIX 8

VIl P oova

VHLUL 1ORAPHERCH PROCLIACR

FIGURE 1, Dual lsxicon informstion provessing medel (from Seymeur &
MacGregor, 1984)

LOGOGRAPHIC PA S ALPHABRTIC

ORTHOGRAPHIC /

-

v
PIGURE 2. Dual Foundation Model (Zrom Seymour, 1880a).
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APPENDIY 4
Assoamment Test Stimali — Tests 1, 2 snd 3,

Test 1 ~ Visual Test 2 - Buditory Test 3

d Lextionl Decigion,. . Beading Alond
Word  Leg  WNon- Yord Log  Won- Word Leg  Hon-

- . — Ereq. word.

Hig ] :
girl 2.26 Jirl liat 2.33 hbist roed 2.2" foad
raln 2.28 hain ghip 2.24 thip Bire 2.3 lkire
trae 2.41 pree town 2.8 hown moon 2.27 foon
note 2.02 lote wifa 2.0L bif sand 2.04 vand
river 2.81 siver nusic 2.18 fusic party £.40 garty
blecd  2.03 olood ‘eight  2.08 oight ohild 4.11 shild
stant 2.52 plaxt herse 2.832 torse class 2.3 trass
north . 2.10 gorth glass 2.20 bless pisnt 2,20 f£lant
square 2.159 equare gtreet 2.12 spreet spring 2.17 shreing
notise 2.32 sotice clrole 2.18 mircls dgland 2,01 illand
window 2.18 sindow pexsen 2.34 derson garden 2,03 hexden
forest 2.08 torvest ohjset  Z.07 onject letter 2.38 letber
genexsl 2.04 neneral million 2.00 killion history i pistory
machine 2.18 rechine  surface 2.8 murfage  troubl. 4 frouble
village 2.07 hillege brother 2.02 krothex  present 4 gresent
problem 2.28 groblem  teschex 2.15 wemcher  pattern %.22 dattemn
totel  5.40 | 3.40 - 8.40
mesd. 2,20 2.20 2.20
8. 1.8 .88 _1.62
wend 0.01 gand nint 0.46 f£int yamn 0.286 reym :
Jost 0.85 hest boad 0.57 tead ourl 0.47 surl
pare 0.15 wvore - wiok 0.01 giak quiz G.10 Juiz
silt 0.30 rilt ford -0.34 Jord fuask «0.39 pusk
zebra (.44 Reobra Jewel 0.47 yewel pedal 0,18 tedal
brute  0.12 trdie orumb  =0.40 mEoumb ajgle 0.24 alsle
winoh ~D.52 dineh gtain 0.42 alain pleet ~0.4) glaat
shrub 0.50 uh:uh baren 0,18 faron £lint 0.55% blint
plight -0.09 glight tripod =0.02 priped troupe 0.02 broups
mapmel  0.56 Jeumnl galute 0.49 dalute infent 0.60 onfant
kandit 0.00 mandlt gplint  0.25 sklint coshet =-0,33 posket
bonmet Q.22 Fonnet wigwam ~0.08 prigwnm olinie 0.25 plinie
gallexy 0.30 Jallery  gorilla ~0.08 bhorilla  novelty 0.08 sovelty
surgeon 0.38 murgson luggage 0.20 Jugdege  manmion 0,48 lansion
drizzle -0.41 orizele vempire ~0.40 zsmpire foundry ~0.46 houndry
oarosss 0.168 haronss penguin 0.46 senguin sparyvow (.35 soarrow
total 1.44 1.44 1.44
mnesn 0.24 0.24 0.24
8N wl), 04 =0 0F 0,04

_. s
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APPRNDIX B

Agsessment Test Stimuli - Tests 4 and &
REJULAR WORDS IRREGULAR WORDS HON-WORDS
HIGH FREQ, = 1OW FREQ.,  HIGH FREQ. LOW FREQ. HiGH FRER. LOW FREQ.
word  freq word fred wond Ereq wond freq word freq
week 148 pest 1.48 walk 158 wand 1.30 =alk mand
bage . 145 peel 3.66 |baby 138 wasp  3.868 haby hasp
gand 108 saroch 5,83 iron 123  hymn .49 oron tymn
hope 88 tile 3.49 lady 87 buoy 4.17 tedy luoy
riote 105 reed 3.68 sign 108 tomb 8.82 zign vonk
feal 227 duel 1.87 move 282 ache 1.72 gove ighe
help 738 rust 5.48 half 738 pint 4.90 galf gint
" ring 84 plug 6,74 beax 86 debt 8,55 zear kebt
horse 208 gloom 3.88 group 288 stesk 4.21 Ffroup theak
seven 126 slate 2.86 death 80 dwerf 2,20 leath twarf
study 302 brood 2,46 money 308 gross 3,156  doney fross
sheep 81 trout 7.21 blood 108 gauge 7.57 plood dauge
dance 71 shrog 1.30  touch 74 cough 4.868 rouch gough
oxder 268 choke 1,09 build 221 mhove 1.79 puild chove
happen 64 export 4.47 limten 150 =moared 4.08  |histen  vosred
bottle B8 napkin 3.38 beauty 65 nephew 1.68 tesuty  dephew
letter 238 manure 1.38 snswer 380 orohid 1.22 alswer erohid
gimple 188 modest 5.84 broken 100 subtls 4.53  Froken gubtle
common 201 reptile 4.08 nachine 184 butoher 4.72 bachine lmtcher
product 79 ocartoon 2.22 aslands 57 biscuit 2.04 aslands  Fisenit
totm] 3835 70.0 3544 69.5
mean 173 3.50 174 3.41
3.0, 153 1.13 154 1.82
MAX 738 7.2 738 .87
HIN 58 ' -0 5B g
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APPENDIX 8
Assessment Test Stimnli ~ Test 6

Regular words - Irregalar words

Homo-  Freq, Non-  Freq. Homo-  Freq. Nen- - Freq,
phone hono- phone homo-

phone phone
sun 352.0 roonm 943.0 where 1082.0 most 1078.0
here 340.0 thing 344.0 write 884.0 nsed 801.0
rosd 184.4 woon 186.0 plece 205.1 tall 200.0
plane 132.3 plan 137.6 eight 1i8.8 wrong 130.0
nose 8l.4 ring 83,8  tied 86,2 blow 70.1
meat 87.6 safe 83.8 route 82,4 castle 30.0 -
desy = 54.0 desk 58.4 roar 25.6 guaxd 28.1
flower  S1.1 olock 66.8  pour 24.7  doll 23.9
rays 38.8 rAream 38.0 soul 18.9  walf 22.1
bare 35.1 pipse 38.0 sword 15.86 honey 17.9
pals 12.8 dare 153.8 phuse 4.8 sweut 7.0
stare 10.3  onmel 11.6 thrown 11.83 uwousin 16.4
heel 5.0 =ave 5.5 pabisnce 9,3 scissors 8.7
medal 3.8 barge 4.2 holy 8.4 bury 8.7
yoke 2.1 bunk - 2.0 quarts 4.% dreesd 4,8
glay 1.4 sash 2.9 vein 3.2 claw 3.0
total  1418.% 1417.8 2882.2 2626.1
mesn BB.3 88,8 1.5 184.1
8p 110.8 108.8 334.4 3$83.0




PEPENDIX 7 _
Spelling to Dictation - Stimnli and Responses

Woid Word  Word Response Tyﬁa of Response Type of

Tvype Freg. | DF Erzor sp Exror .
talk  Irr Word 200.0 | talk - talk -
wrong Irpr Woxd 110.0 | rong e roing UPA
blow Irr Word 70.1 | blow - blow -
castle Irr Word 80.0 | castel PP cassle PP
guard JIrr Word 28.1 | gard PP god v
doll Irr Word 23.9 | doll = anll -
wolf Ivr Word 22.1 | wilf UPA wolf -
honey Irr Word 17.8 | honey - honsy -
sweat  Iry Word 17.0 | swet PP swest UPA
cousin Trr Word 18.4 | cuson FP ocussen PP
piece Izr Hom 205.1 | bpees PP pices v
eight Jrr Hom 1186 | eight - eigith V
tied Ivr Hom B6.2 | tids p tide PP
ronte Irz Hem 824 | root PP rott ep
Yoay Ir» Hom 25.8 | rosw EP L0 UPA
pour I¥r Hom 24,7 | poar PP pore PP
soul Ter Hom 18,8 | =0l PP sole PP
gword Irr Hom 15.8 | sard 5454 swred v
pange  Trx Hom 14,8 | posws EP porss  UPA
thrown Irp Hom 11.3 | tron UPA togthen V¥
past Reg Word 196.0 | parst PP pasged PP
plen Reg Word 137.6 | plan - plan -
ring Reg Word 93.9 | ring - ring -
safe Reg Word 83,8 | safs - save UpA -
desk  Reg Word 88.4 | lesk - desk -
clock Reg Word 55.8 | eclok PP clouck UPA
dream Beg Word 39.0 | dreem P drem EP
pipe Reg Word 89.0 | pipe - pipe -
dock Reg Word 13,9 | dok PP doke UPA
vamal Reg Word 11.5 | keamel PP gamell UFA
road Reg Hom 194.4 | rode pp rode EP
plane Reg Hom 132,83 | plain 3 plane -
nase Reg Hom S1.4 | nows PP nose -
neat Regt Hom 87.5 | meet 5 meet PP
deer Reg Hom 54.0 | deer - ey UBA
flower Reg Hom 51,1 | flowen - lowex -
rays Fog Hom 38.8 ! rose PP TasY UPA
bare Reg Hom 85,1 | bear PP ©  bear PP
pale Reg Hom 12,3 | pail PP poyvie PP
stare Reg Hom 10,3 | gter UPA stere (124
TOTAL ERRORS:  REGULAR WORDS BBR B5%

TRREGULAR WORDS 76% 5%
PP = PHONOLOGICALLY PLAUSIBLE B9, 3% 42,.9%
UPA = UNSUCCHESSFUL SQUND ATTEMPTS 10.7% 39.8%

V = visuaL 0 17.9%



APPENDIX 8
Assessnent Test Stimnld - Test 7

7

Regular Homophones

SOUND DIFFERENT

5645

SOUND SAME
Homo- Log Homo-  Log G5  Homo- Log Homo~ Log as
phone Freq. phone Freq, phone Freq. phone Freqg.
tacks 0,358 tax 1.487 475 talks 1.107 tax 1,487 475
paced 0.338 paste 1.048 480 paved (0,778 pasbte 1.048 480
days 2.580 daze ~0.071 485 days 2.580 dsme 0,137 485
tail 2.040 tale 1.173 520 tail 2.041 tile 0.543 520
“sail 1.720 sale 1,868 B20  pail 1.4258 pile 1,523 520
loan 0.629 lone 0.860 520 loan 0.628 lane 0.848 520
plain 1,767 plane 2.122 600 plain 1.787 plant 2.189 600
“flez  0.540 flee 0.801 845 flee 0.6801 fled 1,13¢ ©B45
heel 0.701 heal 0.137 a0 chest 0.033 chesp 0,982 700
steel  1.877 steal 1.100 760 steal 1.877 stall 1,088 780
Total . 5785 5785
Log Total Frequency 2.969 2.981
IRREGULAR HOMOPHONES
knowe 1.877 nose 1.081 218 growy  1.741 rose 1,885 218
way 2,165 wore 1,737 385 hot 2.338 haete 1,238 385
pour 1,392 pore. 0,148 520 pour 1,393 pork 0.824 520
bare 1.545 besr 1.882 545 dare 1,134 desr 1,628 B4R
gtake 0,713 steak 0.8:4 820 snesk 0.551 enmake 1.543 620
bold 1,152 bowled -G,638 863 bold 1180 boiled 1,040 683
berry 0.346 bury 0,826 €68  ferry U0.740 Ffuxry  (,B45 BGS
board 1.878 bored 0.888 880 bread 1,886 bored 0.890 880
hall 1.B78 heud p.esg 700 hall 1.878 heal 0.137 700
peace 1.727 ple.. 2.314 M40 pisce 2,814 price 1,880 740
Total _ B718 . BT
log Totrl Frequenoy 2,897 2,973
NON-HORD HOMOPHONES
afe alf a7 afa aaf 489
" voayed vared 855  wvoiled voled 865
bange baws 466 banze bams 408
hime nyme 700 nime © nume 700
queed kwaed 580  querd smeed 530
SoEne skain 380 goang ghain 880
and sl 5687 atd ard 587
keam keen 700 kerm ksemn 700
rabo raib 520 rabe ralb 520
zole zoalk §20 zolk zols 520
Total 5645

8 = Graphioc gimilarity

al
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APPENDIX €
Amssssment, Secoring Sheets -~ Test 1
VISUAL LEXICAL DECISION ' '

RESPONSE RESPONSE
HIT MISS CR FA HIT MISS CR FA

mandit non LF W,/ NW- | ! | carcass word LF W / MW A
gtart word HF W / NW T zebra.  word LF W / NW P
square word HF W / HW b pree non HE W/ NW Voo
jest word LF W / NW TR jemmel nen LE W / NW i
forest word HF W / BW T 3irl  non HF W/ NW [
bornet word LE W / MW b cleod non HE W / NW :
groblem non HE W / HW ! bandit word LF W / NW |
hain non HF W / WY ! pore word LF W / NW {
gorth non HF W/ NN - | meneral non HE W / MW Foo
silt word LF W / NW ] ' blood word HF W / NW ' i
vivar word HE W / NW b sindow non HEF W / HW |
gand non LF W oMW ) ] note  word HF W/ bW b
north  word HE W / WW i i wand  word LF W / N P
torest non HEF W / NW | \ chrub non LF W/ MW !
sotiee mon HF W / NW b girl word HF W / NW oo
machine word HF W / NW I window word HF W / BW I
formet non LF W / N I B vore not LF W/ HW P
rilt non LE W/ NW 1o gebra nent LF W / NW !
trea word HE W / HW I ~ ovrizzle non LF W / MW ]
problem word HE § / W I harcess non LF W / NW
jallery non LF W / HW | ! dinech non LF W/ NW :
general word HE ¥ / NW i | rain word HF W / N¥ ] | '
surgeon word LF W / NW | I notice word HE W / NW | ]
gallewy word LE W / NW ' village word HF W / KW 1 }
plart non HE W / W T margeon non LF W / NW i
rachine non HF  / Nd Vo marmal word LF W / NY |
brute word ILF W /MW | | equare non HE W/ NW |
ghrub word LE W / NW o hestt non LF W/ NW |
piver non HE W / HW P hillaga non HE W / W |
lote nen HE W/ NW T wiieh word 1LF W/ BW !
plight word LF W / W } ) glight non LF W/ NW |
drizzle word L W /N0 | | ! trate non LF W/N¥ |
TOTAL R N R S48 o
WORDS HF  CORRECT CHI 8Q.

HF  ERRORS VISUAL LEX. DECISION ve

LF CORRECT AUDITORY LEXTCAL DECISION

LF EHRORS HE WORDS

* TOTAL WORDS

NON-HORD HF  CORRECT HF NRON-WORDS

HF ERRORS TOTAL NON-WORDS

ILF  CORRECT

I ERROR4
CHT. 8.

HF WORDE va HE RON-WORDS
LF YORDS vs LF NON-WORDS
HORDS ves NON-WORDS
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APPENDIX 10
Aaaessment Scoring Sheets - Test 2

AUDITORY LEXICAL DECLSION | |
RESPONSE RESPONSE

bt

HIT HISS CR FA HIT Mi., CR FA

sklint non LF W / NW
horse word HE W / B¥
street word HY

=
e
]

penguin word LF
jewel soxd LF
hown non HF

beard woprd LF dalute non LF
object word HF biss non HE
wigwan word LF oight non HF

splint word LF
wick word LF
killion non HEF

wencher non HY
thip not HF
blass non HF

ford word LF eight - word HF
migic word HE derson non HF
fint tion LF wife word HE
glass word HF mint  word LF

faron nen LF
list word ['F
person  word HF
gliek non LF
Cyewel non LF
zampire non LF
senguin non LF
elain non LF
ship  word HF
cirele word HF
brother word HF
Jjuggage non LEF
salute word LF

onjent non HF
mirele nopn HE
surface word HF
pigwam nor LF
Jord no..  LF
town word HF
teachsr word HF
borilla non LF
nillion word HF
luggege werd LF
gorilla word LF
torse non HF
murface non HF

T — Ll e Al sl i A T T o e s

e e —— e e e e — — Y —— —— e —————

EE R R R E R ER e RS T EE RN EREEEET R EESE
B e T e e i i T e T i
EFEEREEEERR R R RS R R EE R E R
EEREEZEEEEERELSESE R EEEE X EEEEEE®REEZE EE
e T T T e e i e e T i T e e e N e L T T T e e e N N
=EEE R R SRR R R

crumd word LF sprest non HF
baron word LF toart nonn LF
fusioc non HF krother non HF
bife non HF stain  word LF |
tripod word LF priped non LF i
verpire word LF gramb  non L¥ {
TOTAL | I TOTAL !
WORDS HF  CORRECT

HF  ERRORS

LF  CORRECT

LF  ERRORS
NOR-WORD HEF  CORRECT
' HF  ERRORS

LF  CORRECT

LF  ERROBRS
CHL 4.

HE WORDS we HE NON-WORDS
LF WORDE vz LF NON-WORDS
WORDS v FON-WOPDS

i S —————— e ok e e Py e .




APPENDIX 11

Asseasment Scoring

Sheets - Test 3

READING ALOUD WORDS AND RON-HORDS

_ _ CORR | ERROR
raskett non IF
oglars  word HF
spring word HEF
curl word LF
letier word HE
clinie woxd LF
dattern non HF
kire non  HF
flant non HF
tusgk word L¥
party word HF
rammn non LF
plant word HF
ketter non HF
illand non HE
trouble word HE
pliniec non LF
pusk  non LEF
| alal} word HE
pattern word HE
sovelty non LE
history word HE
mansion word LF
novelty word LF
trass non HE i
frouble non HE
alsle word LF
flint word LF
gurty non HF
vand  non HF
troupe word LE
foundry woxd LF

TOTAL : |

WORDS HEF CORRECT
HE ERRORS
LF CORRECT
LF ERRORS

RON~BORD HF CORRECT
HF ERRORS
LF CORRECT
LF ERRORE
CHI wl

HE HORDS vs HF NON-WORDS
LF HORDS va LF NON-WORDS
WORDS vz NON-WORDS

i e A e b i e i e e T T i A e A LA A A Bk

gparrow word LF
pedal  word LE
foon non HF
onfant non LE

foad non HF
shild non HF
caglket word LF

quis word LF
ristory non HE

ohild wopd HF
barden non H¥
sand  word HF
yawn word LE
blint non ILF
pilutled word HF
garden word HF
Juiz  nen LF
tedal nen LF

houridey non  LP
gearrew non LEF
gleat non LF
fire word HF
island word HF
present word HF
langion non LF
infant word LF
gkring non HEF
el non LE
grasent non HF
pleat woxd LF
broupe non LF
visle non IF

TOTAL
CHI 2a.

VISUAL LEX, DECISION vs

READING ALOUD

HF WORDS
LE WORDS
HF NON-WORDS
LF NON-WORDS
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APPERDIX 12
Asgesament Scoring Sheets - Tests 4 and &
READING ALOUD - REGULAR AND IRRBEGULAR HORDS ~ NON-WORDS
PRONOUNCIATION PRONQURCIATION PRONOUNCIATION
CORRT ACTUAL CORRI ACTUAL IRR I REG I ACTUAL
gege 1L I butcher I L I teauty L 1 I
product R H I subtle I L I basp H I I
shrug RL I rust RL I figouit L I I
faal R H I hymn In I alswer H I I
half IH 1 common RH I tedy H I I
broken I H I baby IH I froup H I I
cough I1L I bisonit I L I tymn L I I
trout R L I simple B H X puild & I I
post RL I walk IR I froes L i I
money L H I buoy IL I vonb H I I
bese RH I tolb IL I ploed H I I
bulld IH I certoon RL I thesk H I I
goared I L I letter RH T froken L I b
arch RL I ring RH I sough L I I
slate R1L I islands I H I leath L X I
machine I H I sign 'IH I dauge H I 1
move IR I ache IL I luoy H 1 I
help RH i bottle RH I hatcher H I X
snswer I H 1 reptile R L I gave H I 1
note RH 1 heppen R H I galf i I I
bea» TH I modest RL I chove H I 1
sxport R L I pint IL I bachine L I I
gheap R B I debt 1L I zear H I I
dwarf IL I manura R L I mand L I I
geoup IH - I oxder RH I haby H I I
beauty I H I sand RH I gubtle H I I
hope RH I ligken IH I galk H I I
week RH I death I H I aslands H I I
bloed I H I danee R H I kebt H I I
touch YT H I napkin R L I dotey H I )
Weasp 1L I gteak I L I voared L 1 1
seven RH I ghove L L I dephew H I I
iren IH I brood RL I erchid H I I
horsse RH I . pesl  RL I oron H I I
lady IH I nephew X L I iche H I I
wand IL I tile RL 1 histen 1L 1 I
plug B L I Bloom R I gint L I I
orchid IL I gross I L I zign L L I
reed RL . I chole R1L I rouch L I I
duel RL I study RH I bwexf L I I
REGULAR WORDS HF CORR = /20 = ¥ TOTAL REG. WORDS :
: HF BRR = /20 = % CORRECT = /40 = X
IFCORR = /20 = ¥ ERRORS = M40= X%
ILF ERR = /20 = K TOTAL TRREG, WORDS :
CORRECT = Q= X
IRREG, WORDS HF CORR = /20 = % ERROES = 240= X
"HF ERR = /20 = R} TOTAL HON-WORDS :
LF CORR = /20 = % CORRECT = /40 = X



APPENDIX 13

Arsessment Sooring Sheets - Test B

112

HONOPHONE CONFUSION

pash Regg Word
bare Reiz Hom
deer Reg Hom
walf Irr Word
bury Irr Word
Heie Regt Hom
holy Irr Hom
mest Reg Hom
medul Reg Hom
talk Trr Word
honey Irr Word
barge Reg Word
patge Irr Hom
- plece Irr Hom
cagtle Irr Word
deak Reg Word
quarts Irr Hom
plpe Reg Word
gweat Iry Word
write Irr Hom
rosd Reg Hom
route Irr Hom
slay Reg Hom
sonl - Ixr Hom
used Iry Word
gtare Reg Hom
gword Irr Hom
canel Reg Word
safe Beg Word
gash  Reg Word
thing Reg Word
dread Trey Word
gight Irr Hom
guard  Ipr Word
dall Irr Word
fiswer Reg Hom
heel Reg Hom
most Iy Word
gava Reg Word
blow Ipr Word
scissorplrr Word
nese Regt Hom

pale  Reg Hom
peatiencelrr Hom

dresm Reg Word
ring Reg Word
plene  Reg Hom
pour Irr Hom
ditel Reg Woudd

| READING

ata

JRR

—

ERR/ACTUAL

—

DEFINITION
CORR ! ERR /ACTUAL

|
:.
|
!
E
|
H
}
|
:
a
i
!
1
;
i
=

SPELLING
CORR | ERR/ACTUAL
]
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SPELLING

— i el Al e o Pl e B o B e Yl e — e . e

———— e, A el 7 e e

———— S ke e e ke i e e ey e e ——— s ——

..-i---E-,-------------m----,-..
§EEEEEE 5555
R

:

Ler Hewn
Irr Hom
Irr Hom

yoke Reg Hom
TOTAL

Regt W
Trr W
Reg ¥
Izr Woxd
Reg Hom
Irr Wo
Regt Word

REG

.
[]

TOTAL
TOTAY

»

clock . Reg Word

rosy Irr H
rays Reg H
room

wrong

plan

olaw

|in

cousin

dock

thrown Irr Hom
tied

vein

where

.. \\J.
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APPENDIX 14
Assessment Scoring Sheetsy - Test 7
SILENT TESTS OF PHONOLOGY '

REGULAR HOHMOFHONES IRREGULAR HOMOPHONES
H M CRFA o H M CRFA
tail tile 8D dare demr 8D
techs tax 58 knows nose S8
flea flee B5 board bored 88
deme deys SD pour pork SD
flee fled D bresd bored SD
plain plane 88 berry bury S8
loan Jlone 88 bold bowled 85
plain plant 5D

ferry fury 8D
paved paste BD hat hate &D
heel heal 88 hall hemnl 88
steal stall 8D plece price 8D
tail tsle S8 bare bear &8
talks tax ) growe rose ED
pile pail 8D stieak snake 8D
days daze S5

_ pour pore 88
stee] steal 88 peace plece 88
oheat ohesp 8D hall heal 8D
peoed paste 88 wWear wore S8
loan -~ lsne 8D bold boiled 8D
gpil sale 89

gtake asbteak 58
TOTALE

NON-HORD HOMOPHONES

My

.
B
"
"
"
.

e wa am

'

‘-
T A T T

4 -a 4 ms em oEw oam
T T T I TS

e = Wm
e wh Ew AR am

AL we Be Sk mE mm

RO BnGEtanHnYy
S5 SJITOODISODIIDDUBDY
Eﬂmmmmmmmmmmmmmmmmmmmm
EEEEEREEEREE LT

FW ms aE Ar my mm 44 EE wY 48 S mw mm A am

A AR kk EE Bm A am vk we mm

Fa oRE WE mE mE AR wm wk wd Am dr dm ww
aw e mE omw ca wa Ak ae e

mF #4 aw BE S A% a4 mm ax

-k e wE =

g

H B CREFA

Zole zZeal 88
bevize bangs 8D
sceng skein 8D
bauze baws 55
queed kweed 85
affe aif - 88
ald ard 4
nime nyme S8
-voiled voled 8D
gotne azkein 35
kerm keem SD
kean keem S5
afe snf 8D
. rahe ralb 8D
voared vored 5S
rabe raibh 88
s awd 88
queed s=smeed &
nime nume £D
zolk  zole 8D
TOTALS

*u mm ww owe A= e oaw

& se wa am ma 2w aw
am aEm i ok MR km ww b e TR md ok

MMDMWMPmHBnWmInGm RO ULomnmn
SOU00OUNIUBUILSUDOYS

aw BB k8 AR A% Sk Em mw ®w wa mw ma =k WA

am mx am &% wm dx a4 ar mm

an aw
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APPENDIX 15
Assessment Scoring Sheets - Tewt B
READING ALOUD '
REGULAR WORDS TRREGULAR WORDS NON-HORDS
TIME = ...vvannn TIME = Liivunvnas TIHE = Jovivinnss
RESEONSE | RESPONSE RESPONSE
CORR\ ACTUAL CORRN, ACTUAL CORR\ ACTUAL -
otieat \ ' hall N rabe \
cheap \ heal \ ralb AN
lane \ boiled \ skain \
pile \ snake \ smeed \
tile \ baar \ nume \
paved \ Way 5\ voiled N
plent \ bury \ ard \
dame \ pork \ bams \
stall \ price \ gole \
tail 5\ dare N\ nime N
plain \ ferry AY ald \
pail \ steak \ queed \
loen \ beld \ scang \
tax \ rose \ anf N\
fled \ board \ keem \
talks 5\ knows \ afc \

" gteal AN plece \ golk \
days \ pour \ banze \
paste \ hate \ voled \
flee \ bread AN kern AY
TOTALS AY \ \
REGULAR WORDS IRREGULAR WORDS NON-WORDS
CORBOT = 20 = X CORRECT = /20 = X CORRECT = /20 = %

-ERRORS = /20= % ERRORS = /20 = % ERRORS = /20= %



144 Irregulax Words which were randomly arranged and presehted
to DF for resding aloud on thres occcesions during the Pre-therspy
period of the study. :

APPENDIX 18

Word * Freq. Word * Freq Woxd * Freq.
chasmn 0.09 cough 4.68 worse 30.05
thyme 0.10 Eym 4.87 worry 33.24
typist 0.11 recips 5.24 wool 35.83
adore 0.11 villain 5.27 orange 38,57
suede 0.21 angel B.38 foreign 38.20
quens 0.30 colonel  5.55 quarter 42,70
baige 0.36 pesrl 5.91 prove 45,07
orumb 0.40 lettuce  5.94 tongue 49,36
bruise 0.57 seize 6.28 rough 49,87
niece 1.06 Bsew 6.44 drew 52.09
pension  1.09 dough 7.21 usual 58,31
wrestle 1,10 schedule 7.31 liguid . B1.83
geyser 1.23 pirste 7.71 fruit 6§, 23
gpinach 1.34 chalk 7.688 pushed 68.69

| puilt 1.37 diary 8.07 none 72.70
‘eleanige 1.54 marine 8.14 touch 73.82
chore 1,65 ballet B.78 salt 75.28
tortoize 1.70 = wvehiole 8.79 shore 77.81
shove L.70 fried 8.80 sugan 78.15
receipt  1.81 seissors 8,67 believe B2.86
cafe 1.88 charus 8,80 lady 87.44
bough 2.18 = =talk 1,18 aneient g91.85
resign 2.18 comnb 10,17 quist 92.13
sleigh 2.81 orude 10.21 pretty 98,34
gem 2.5 sohete 10.48 womern 100,40
waltz 2.65 worm 11.28 selence  100.83
eclipse 2.85 echo 12.08 minute 116,22
sUpsr 2.88 shepherd 12.07 business 121.08
heix 2.68 vegeteble 12.68 store 122.42
trough 2.%4 honest; 13.38 strange 126,84
mansion 2,89 medium  14.24 ocosan 134,14
onion 3.30 freight 14.45 riekural  134.47
senior 3.85 mention  15.07 mensure  145.28
machanic 3.47 oxchestra 17,17 music 151.38
disguise 3.48 shone 17.84 langnuage 151,81
budget 3.87 uniform 18.00 friend - 162,34
goun 3.77 elue 18.28 weather 168.34
tomb 3.88 miscle 18.73 heart 184,84
choix 3.87 celling 20.48 gone 187.53
rarachute 3.88 flood 20,58 warm 187.88
stesk 4&.2% flour 21.08 Hroup 288,05
plague 4.31 soup 21.68 slre 387.97
rirand 4,32 autum 22.31 ahave 437.70
fury 4.42 rhyme 22.54 should B28.42
ooward 4.44 oanel 23,44 before  1011.80
leopard 4.51 whistle 24.74 - through 1088.20
chemist 4.53 washing 24,98 people  1344,10
exhavist . 477 panpe 28,08 many &

* Frequency From Carroll, Davies and Richman {(1971)
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Suimmary of Performance on Aésessment Tests for Subjects end Resding
Age mnatched Controls

Type af Task Type of Percentage of Correct Responses
£tine]i .

. DF  Comirol &P  Coatrol

Group Group
Reading Age (years) 42 %22 &M 8.4
Chronojogical Age (yesrs) .42 .27 47 B3
n=2j n=23
Test 1 Lewical Deciston Wards sz 78 Bl 72 7.1
Visual Hen-words =32 ff B8y LU Y
Test 2 Llesical Becision HMords 1232 FE T 9 B2
Auditory Hon=-worde n=§2 CT M AL /)
" Just 3 Reading Aloud  Nordy 32 78 m b4 na
. Non-nords h=32 7 na 25 n

Test 4 Razting Alowd Regul4r words =) - 98 9§34 LRLLE N
trregular words o=40  B§* TL7 50 4B
Test § Reading Alewd  Non-words ns40 % 84,7 v B80S
Test &  Raading Alond Honaphones n=32 78 i hb na
Non~-hoanphones 532 78 na bb na
Defining Honophenes n=32 # na 53 &
Hon-hoeophones  n=3l2 75 na & ha
Letter Haning Heanphones n=32 100 na 2 ng
Hen-hoaophenes n=32 97 na 4 na
Yest 7 8ilent Reading! Regular words 2720 83  ni &0 na
Decision Irregular words n=20 7% ma L 1
Nan-watds % B om # 13
Test B Reading Alor”  Regulér words  n=20 7§ na 1] 1
Irregular vorde ae20 70 na &b Rd
Kan-words n=20 L) na L ha

na = data not available

* perforaance significantly Jifferent from Contrak group, pé0.0%
** performance significantly different fros Gontrel group, 940,001



APPENDIX 18

Bubject DF - Items for Training

FIRST SET OF 33

SECOND SET QF 33

TRAINIRG WORDS TRATNIRG: WORDS
word word
word freq* word .. Preg®
TRAINING LiST 1 TRAINING LIST 4
worm 11,28 scheme 10.43
vehicle B.79 ballet 8.78
ancient 81.85 shore 77.81
queus 0.30 stiede 6.21
resign 2.18 recgipt 1.81
shove 1.78 gailt 1.37
through 1058.20 group  288.05
chalk 7.83 dough 7.21
minute 118.22 quiet = - 92,13
canoe 26.06 xhyme 22.34
mersion 15.4Q7 mediom 14.24

TRATNING LIST 2

“perizion 1.08
mansion 2.99
pearl 5.91
mechenie ~  8.47
shone 17 84
touch 73,92
recipe 5.24
cough 4.86
parachnte 3.88
tomb 3.83

ceiling 20.48
- TRAINING LIST 3

Messurs 145,25
quarter 42.70

Heyser 1.22
marine g.14
584 6.44
eclipse 2.B5
bruise 0.57
seissors 89.67
rongh 43,87
fury 4.42
ocomb 10,17

TRAINING LIST 5

niege 1.06
trough 2.84
colonel 5.55
senior 3.35
_orchestra ™ 17.17
none 72.70
Eym 4.87
exhaust 4.7
choip 3.87
Eoumn 3.77
misole 18.73

TRATNING LIST 8

natnral 134,47
foreign . 38.20

wrestle 1.10
diary 8,07
seize 6.28
sleigh 2.31
baige 0.38
fried B.90
prove 45.07
plague 4.31
chorus 8.80

* word frequency from Carroll, Davies & Richman (1871)
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APPENDTX 18

Subjest 8P - First List of Regular words _
89 words with frequency 0-50 from Carroll, Davies and Richmond (.19’.’1)'

READING OF REGULAR WORDS-BASELINE

Word Target Freq. Hord Target Freq,
Grapheme Grapheme

byrand A 8,28 peach EA 11.18
strain AL 10.10 bleak Y 2.82
bredin M 45,86 grest ER 6.38
stair AT 2.40 breeze EE 22.80
claim AL 20.16 gtew EW 8.85
flair AL 0,15 fright GH 9.80
tailor Al 5.24 plight GH 0.81
raid AT 4.28 shrimp I 3.78
daisy Al 1.01 £lint I 3,53
paint Al 39.63 vield IX 177
spark AR 12.02 brief IE 24.83
lark AR 2.70 lotion ION 1.19
claw AW 3.44 bride I.E 7.98
stray AY 5,56 gtrife IE 2.48
slay aAY 1.41 orine I.E 7.08
shalus AR 24,18 slide I_E . 82.43
grape AE 2.85 smile IE 48.3
tame 4R g9.28 thrive IE 3. 22
fate AR g.25 lmot K 12.71
grave AR 11.95 rung NG 3.88
EpEYre AR 15,52 scooter 00 0,54
fome AE 13.21 WoxXn OR 34,37
cherry CH 15,05 bound oy 29.73
chest CH Fr.08  drone 0_E 1.08
chin  CH- 17.91 béne O_E 42.47
churn CH 2.38 nole OB 4.86
chicken CH/CK a6.78 froze OF 2.80
quack CE 1.78 graph PH 32.91
pickle CK 1.80 trephy PH 0.e1
blacken CK 0.21 phantem PH 0,42
freckle CK 0,11 gnorkel SN 0.81
frock CK 0.11 ghtub [} 3.18
stock CK 26.49 fuse UE 2.20
knock CK 13,48 duke U_E 1.96
eritiec CR 1.46 amuse U_E 3.32
erunch CR/CH 0.83 tune U_E 23.3
ridge DG 12.28 refuse U_E 8.9

- badge D& 1.58 postume U_E 1z.83
ledge D@ | 9.05  whisper WH 10.87
comedy - E 3.06 whisk WH 1.38
dalta E 2.57 whistle WH 24.74
merit R 1.88  wriggle WR 0.41
plest E4& 0.04 wreck WHR ii1.09
beard EA 13.22 wrist WR 10,24
leash EA 2.08



APPENDIX 20

Subject SP - Second List of Regular Words
Low frequency regular words containing 86 target stimuli.

word word target word word  target
e freq grapheme freq. grapheme
raisin  1.11 AL munbhle 0.66 IE
wail 2.37 AT fable 3.47 LE
stain - 2.82 AT buckle 2,35 LE
quaint 2,40 Al - beetls 6.1 1E
faith 7.87 AL Jingle 1.50 LE
haunt 0.58 AU hanger 0.80 kG
Eranid 0.72 All linger 1.6/ NG
gance 4.76 8U stung 3.53 HG
han] g.25 AU cling 5.53 NG
lasmeh 5.81 AU Jingle 1.80 NG
fray 0.58 AY croak 1.02 QA
hurrsy 1.82 AY hoast 2.25 OA
sy 4.02 AY foal 2.44 0OA
relay 5.98 AY foam 5.65 OA
spray  9.08  AY cath 5.7 O0A

" spade 0.71 AR spook 0.20 4.9]
£lake 0.89 AE droop 1.55 0
Erape 2,35 AE groomn 2.00 0
slate - 2.66 AE brood 2.46 0
crate 6,80 AR spoom 7.89 a0
muneh 0.25 cH barrow 0.32 aW
lameh 5,61 CH - - bellow 1.28 oW
leach 0.40 CH mow 2.45 oW
choke 1.08 CH willow 7.17 oW
thatch 1.53 CH Crow 7.688 GH
frook G.1i CK cope 1,93 ( E
bracket 1.81 CE, poke 3.08 QB
snack 2,78 CK stole 7.48 0E
rack 7.07 CK choke 1.09 O_E
buskle 2.53 CK aupte 1.40 0.E
yeast 3.8l EA phantom 0.88 PH
seoresmh  7.48 EA orphan 1.87 PH
preach 0,45 EA aphid 3,23 PH
clisat .08 EA phase 5,19 PH
squeal 1,83 EA photo 8.17 PH
kel 2.48 ER quilt 5.48 QU
deed 3.70 EE qugint 240 Y
Jwep 5.84 EE squesal 1.83 QU
1sech 0.40 EE quote 1.40 23]
beetle B6.10 EE squash 2.7 Qu
siege 1,18 IE Faith 7.87 ™
shriek 2.28 IE thateh 1,59 ™
pler 5.80 I¥ oath 5.75 TH
grief 6,81 IE Jjute 0,43 U.E
vield 7.7 IE duke 1.08 U_E
stripe 0.86 IE : wilture 2,50 U_E
revise 2.65 I.E ture 7.54 U.E
vina . 4,85 LE fuge 220 UR
mizsile 6.84 IE - NB some words contain morse than one.
alime G.78 IE target grapheme.
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APPENDIX 21

Subject SP - Analysis of Target Graphemes in tha Second List of
Regular Words

target, "‘pi:ior *napp  *oond. numbexr total mesan

grapheme prob. freq. prob. of "word “word
AL  0.0028 5 0.734 5  16.37 3.27
A 0.0m4 4 0.818 5  20.87 4.17
AY  0.0012 3 0.870 5  21.30 4.26
AR 0.0111 7  0.851 5 13.81 2.72
CH  0.0045 3 0840 5 8.88 1.78
¢k 0.0028 1 1.000 5 14,10 2.82
EA  0.0047 B 0.576 5 14,16 2.83
EE  0.0028 2  0.97 5  18.32 3.668
JE  ©0.0011 5  0.482 5 2312 4.82
LE 0.0088 5 0,589 5 15.56 gl
LE  0.0057 1 1.000 5 14,08 2.82
N¢ 0.0083 1 1000 5 13.03 2.8
0A . D.O0I2 2 0.838 5 1711  8.42
00 0.0027 4 0.570 5 14.10 2.82
oW 0.0022 8 D.502 5 18,08 3.82
0.E 0.00438 7  0.785 5  14.98 2.98
PH  0.0022 1 1,000 5 17.35  3.47
QU 0.0022 2 0.878 5 15.80  2.78
TH  0.0051 38 0.732 8 15,15 8.03
U F__0.0030 7 0.708 5 __14.83 2,83

* prior probability, mepping frequency and conditional
probsbility from Berndt, Reggla and Mitchum (1887) .

" word frequencies of ocourrence from Carroll, Davies
and Richman (1871},
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APPENDIX 22

Subject SP - Performances on Second List of Regular Words, indicating
grapheme-to-pho.sms corresporddences selected For remediation.

Yarget  brior mopp cond, number mean # correst

grepheme prob. freq prob. of word yesponses
words freq.
Vowels
* AR 0,0il) 7 0.851 5 2.72 0]
® I_E 0.0068 5 0.5689 B 3.1 40
* EA 0.0047 & 0.578 5 2.83 40
] 0.E 0.0043 7 0,785 5 2.99 80
* UE 0,0030 7 0708 .5  2.83 20
E 00 0.0027 4 0,570 8 2.82 40
EE 0.0028 2 0.978 5 3.68 80
AT U.0028 5 0,734 ] 3.27 20
ow 0.0022 3 D.50z 5 3.82 ]
AU 0,004 4 0,816 & 4.17 ]
0A 0.0012 2 0,833 ) 3.42 40
AY 0.0012 3 0.870 5 4.28 40
It 0.6011 § 0.482 5 4,62 40
Congonants
LE 0.0057 1 1.000 5 2,82 100
TH 0.0051 3 0.732 3 3,03 100
CH 0.00445 3  0.540 5 1.78 B0
NG 0.0083 1 1,000 5 2.8 80
CK  0.0026 1 1.000 5 2.82 80
PH 0.0022 1 1.000 ] 3.47 40
2 5] 2.78

au 0.00z2 0.878 100

¥ seleoted for remediation
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APPENDIX 23

Subject SP =~ Training Tests
Firgt Training Set Second Training Set
word word - word word
freq. _ ~ freq.
Test 1 Terget AE Tavget OB
gorape 7.00 tuote 1,40
pane . 8,29 grove 5.81
gtare 10.28 doma 4.40
rave 0.12 puke 3.08
shave 1.75 rabe 5.15
orane 6.95 cope 1.83
bleze 7.30 mode 4.84
fiake G.87 choke 1.09
slate 2 B8 sols 5,15
shane 8.66 arose 11,97
MEAN FREQUENCY 4.888 4.477
Test 2  Terget LE T Terget UE
prime 7.08 prime 0.89
dine 1.83 duke 1.98
stride 3.18 amuae 3.32
lime 6.96 aute 3.86
bribe 0.5g jute 0.43
glide - 3.88 cura 7.54
stripe 0.88 fuse 2.20
revise 2.85 vulture 2.50
hike 5,85 oxuda 10.41
thrive 3.22 cube 4,20
MBAN FREQUENCY 3.547 4,233
Test 3 Target OO ' Terget EA
spool 2,78 lessh 2.08
loon 5.58 stresk 8,34
brood 2.48 squeal 1.83
roost 1.68 cheat 1.08
hoot 1.16 gleam 4.07
spaok 0.20 tease 3.89
scooter 0.54 SCresm 7.48
mpose 8.14 yoast 3,31
dreop 1.85 bleat 0.62
haoop 6.5%4 preach (.45
3.084 3,318

- HEAN FRERUENCY
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APPENDIX 24
. Bubject 5P ~ Non-word Rescding Responses

Target: Responses

Trial first second  third fourth
trass traog tashk tasl trace
frovble furnble Yumble burkle forble
skring screen 2 sink syringe
katter kettle |kitten kettls e
illand ¢ c ielend o
gresent gressed c© Ereent ¢
garty granty o karaty ¢
shild shioged shied shred shiald
ristory s restore © restore
barden pardon pardon e o
“vard e © wained wend ¢

foon ¢ o] [ c

foad food c e food
dattern a t e c -
kire kree creep kres knax
flant c o Flint c

surl skurl sourl skorl shurl
gleat greet gregtly gently gleant
langion lanson  landen lasms c
SCArrow gouare soore swharrow squirrel
rasket risked must resh 2
broups borrow ¢ brop ¢
houndry youndry haunder o o
Juiz gniz e Jozae e
plinic pint péneil pencil plens
tedal tendal tebral o tremble
I'awn rowm o c o]

pusk c c pest pask
sovelty softer safet salty salty
blink bult bilight betting c
oisle osnld ozlend osill e
onfant o onflat

onfute . o

s = porrect response
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