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Abstract

Forty students from regular, g:ade five claéses were
divided into two groups of twenty, a gbod reader group
and a poor reader group, on the basis of their reading
scores on Canadian Achievement Tests. The subjects took
part in four experimental conditions in which they learned
lists of pronouncéable and unpronounceable pseudowords,
some with semantic referents, and responded to questions
designed to test visual perceptuél learning and lexical
énd semantic association learning. It was hypothesized
"that the good reader group would be able to make use of
gréphemic and phonemic redundancy patterns in order to
- improve»visual'perceptuél learnihg and lexical and semantic
association learning to a greatér extent than would the poor
reader group. The data supported this hypothesis, and also
indicatéﬁ that, although the poor readers were less adept
at using familiar sound and letter patterns, they were more
dependent on such patterns as an aid to visual recognition
memory and semanticyfecall‘than were the goodrreaderé.

It was postulated that poor readers are in a double-
'bind situation of having to choose between gsing weak
graphemic-semantic associations or grapheme-phoneme as-
sociations which are alsa weak and which have hindered

them in developing automaticity in reading.
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CHAPTER ONE

Introduction

Reading is only one of the many skills which most
pecple are Foftunate enough to be able to take for granted.
However, reading is an extrémely complex skill involving
the coordination of many processes during a very short
period of time. Children and adults who have difficulty in
mastering this skill will be Severely hahdicapped both in
and out of school, since living a successful and satisfying
life in modern society demands an inbreasingly high level
of literacy. There are very few jobs that do not demand at
least the minimum basic reading skills necessary in order
to understand and respond to written instructions. For
people with reading problems, road signs and shop signs may
berihdecibbérable};%nd‘Filling in forms can be an impossible
‘task. ‘Mpst coﬁputerized processes dohnot,help,thé reading-
disabled because they require the ability to read on-screen
instructions and instruction manuals.

inrorder to be better asble to help those Qho have
~ problems with reading; we need to further our understand-
ing of the processes involved in reading. In recent years,
many studies have been carried out and seﬁefal theories
have gvolved which attempt to describe. the procesées that
téke place during the act of reading, some by using formal-

isms of information processing approaches, such.as flow charts.

A



Some of these studies examine the diFFerencesrbetween

good and pcor readers, indicate areas of potential difficulty
for poor readers, and show how good and poor readers differ
in their ability to employvappropriate strategies for read-
ing tasks. This information should be useful to those in-
volved in helping poor readers to écquire some of the skills
that‘good readers instinctivély use.

The purpose of the present study waé to compare the
strategies spontaneously employed by a group cf good
,readefs with those spontaheously employed by a group of
poor readers iﬁ tasks ihvolving the learning of lists of
new words. Semantic referents were provided for some of

the words in order to investigate group differences in the

()

use aof semanticrcoding. Strategies which were of particular
interest in this study were those using visual coding,
phonémic encoding, and cross-modal transference involving
the phonemic end/or semantic recoding of visual stimuli.

A word-learning task was used to make the comparisons.
The words used were from a study by Massaro, Venezky and
Taylor (1979) and_wére based on letter-sound patterns
found in spproximately twenty thousand English word types.
There wegé four conditions ih the experiment: . a visual
cdndition, using unpronounceable pseudomordsiwithout mean=
ings; a visual and bhoneﬁic condition, using pronounceablé
pseudowords without meanings; a visuél, phonetic and semen-

tic condition, using pronounceable pseudowords with meanings;



and a visual and semantib condition, using unpronounceable
pseudowafds with meanings.

A word-learning tesk was used because of the importance
of word»learning to the reading process. Ffast, automatic
word recognitibn has been recognized as an essential compon-
ent of fluent reading (Stanovich, 1980; Laberge & Sahuels,
1974). Problems in word learning would lead to difficulties
in‘word recognition, and such problems may bé an underlying
‘factor in reading failure. 1In this study, @& word-learning
task was used inlordef to examine some of the differences
_between good and hoor readefs with respect to the strategies

and encoding methods used when learning new words.



CHAPTER TWO

A Review of the Literature

In the last two‘decades, several theories have been

- advanced which attempt to describe the processes that take
place during the act of readiné by using flow chart models.
Gough's (1972) model, shouwn in Figure 1, suggests that
people'read letter by letter, and that letters are pro-
Cessed'andrword meanings located in rapid succession. A"
phonemic representation of new input is matched up by the
librarian wifh previously learnedrwords in the lexicon .
(mental dictionary). This model presumes the existence of
a cognitive representation of previously learned words.,
 Tha reading‘process is a seriai, letter by letter, word

by word, analysis of the input string. This is called =
bottom-uﬁ model, 2nd is criticised because it does not
allow for higher processes having an effect on lower levels
of processing.

Smith (19?§)‘suggests that the fluent reader engages in
hypothesis tésting as he proceeds through the text,band that
he verifies his hypotheses by stimulus analysis, going from
Eigher leuel to lower level processes. The success of the
reader inrgenerating hypotheses would, presumably, be
dependent on the richness of the lexicon of previously

learned words. This model is called a top=-down model,



FIGURE 1

Sough's Model of Reading
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because the flow of information is going from high level
processes (semantics) to lower level processes (stimulus
analysis).

There are problems with bdth of these models. The
bottom-up model cannot account for empiricsl findings about
the reader's ability to hake use of word, syntactic and
semantic context effects (Rumelhaft, 1977). The top-
down model founders on consideration of the relative
speedé of the processes involved. The generation of
‘hypotheses about @ subsequent word would probably take
longer than a good feader wéuld need in order to recognize
the word from visual information alone (Stanovich, 1980).

A third model was-developed by Rumelhart (1977) to
deal with therabove problems. This is the interactive
model shown in Figure 2, which allows for the simultansous
applicatiﬁﬁ of verious processes and sources of knowledge
in order to achieve the "most probable interpretation”
of the graphemic input. In this model, lexical knowledge,
i.e., information caoncerning previously learned words,
onld be used by thé pattern synthesizer, as would syntactic,
semantic, and orthographic knowledge, in order to interpret

-

the input of visual information. )
Stanovich (1980) extended this third model by propos-
ing an interéctive—compensato;y-model which would account

for individual differences in reading ability. This model

is based on the assumption that a deficit in any knowledge



FIGURE 2

Rumelhart's Interactive Model
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source results in a heavier reliance on other knowledge
sources. 'According to this theory; perceﬁtuai and cognitive
processes take place simultaneously during the adt of read-
ing, and are integrated to produce comprehension. A
deficiency in one oF‘these processes may be Compensatsd

for by avgreater reliance on another procéss. At the word
leafning stage, this theory could account for the tehdency
of poor readers to use processes and strategies which are
slower and less efficient than those used by good readers.
This model has been used in attempts to explain develop-
mental qhangeé in reading ability, and differénces between
good>and poor readers. General comprehension strategies
and rapid, context-free word recognition are the processes
cited by Stahovich (1980) as most clearly distinguishing
good from poor readers.

The interactive-compensatory modél is consistent with
the Laberge and Samuels (1974) model in stressing fast,
automatic word recognition as an important component of
fluent reading. The latter model also places a great
deal 6? emphasis. on fhe role of sttention. 1In reading,
attention is divided between decoding and comprehension.
The begin;ing ;eader Baé to switéh his attention back anéi
forth from decoding to comprehension in order to make sense
of what he is reading. In the fluent reader, decoding is
auﬁomatic, and the reader's attention.is free to deal with

the task of comprehension. For the poor reader, thé



attentional demands of decdding are greater because word
recognition is slower. Automatic word recognition cannot

be attained without efficient word learning. In word learn-
ing, as in reading, attention is divided between decoding
and comprehension, as the learner has to attend to visual,
phonetic, and semantic features of new wofds.

The processes of attention, perception and memory can
all be considered as aspects of one information-processing
or cognitive system which is referred to in the literature
as "processing resource" or "working memory." The term
"working memory" has evolved fraom the conceptrof short
term memory. Short term memory is envisaged as a temporary
storage space, where items are held briefly until they are
processed and transferred to long tefm memory. The concept
of working memory also incorporates processing functions.,

It is assumed that working ﬁemory has a limited capacity
whichAis shared by storage and processing functions
(Baddeley & Hitch, 1574). A trade-off between processing
and storage demands may accoqnt for some of the differences
between good and podr readers in word learning, with good
readers needing less processing space because of the speed
and autoﬁéticity of fheirrdecoding operations, and therefore
having more space available for storage and Eomprehension.

Craik and Lockhart (1972) proposed » levelé_of process-
'ing framework for memory research as an alternative to multi-

store theories. They related depth of analysis to the



1d
strength of the memory trece, with greater degrees 0f 
semantic or cognitive analysis leading to stronger, longer
lasting traces. The processing levels were seen as _a |
continuum of analyses from sensory'fo semantic. According
to this view, when different orienting tasks are used,
incidental recall should be higher for words in a condition
rrequiring seméntic processing than for words in conditions
requiring structural or phonetic processing. Drobessing
capacity is believed to be limited, and limitations of
storage are held to be a direct conséquence of this more
fundamental limitation.v It is-éssumed that in deeper
processing, knowledge of different kinds cean be brought
into use, and, therefore,-processing will bé more efficient
and more material will be retained. When attention is
diverted, information is believed to be lost at a rate
appropriate té the level of processing, with slower rates
for deeper levels. The implications of this theory for
word learning are that the memory trace should be stronger
and, therefore, recognition should be faster and more accurate
when fhe attentionm of thellearner is directed toward semantic

associations than whén the attention of the‘learner is direct-

.

ed toward structuralvor phonetic features of words.
In exﬁeriments carried oﬁt by Simon'and.Craik (1579),

récognition of aUditorily—presented digits declined as,

simultaneously, visually presented words were classified

at sensory, phonemic, and semantic levels of processing.
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Incidental retention was highest for semantically prbcessed
words. In a further experiment involving divided attention,
retention after a semantic orienting task was reduced. When
~difficult orthography was used, in a third experiment, ccn-
text cues were no more effective than phonemic cues. Itr
appeéred that semantically elaborate, or deep, prqcessing
could be disrupted by difficult orthogrephy or divided
attention conditions. Deeper (semantic) processing; then,
normally results in better recall performance. However,
difficult orthography and divided attention conditions can
reduce this effect, indicating that associations between
semantic and visual codes may contribute to the supérior
recall and recognition memory scores associated with words
learned ih conditions involving semantic orientation.

The assﬁmption of the existence of a unitary mechanism
bf working memory responsible for both processing and stor-
age functions has been questioned. Richardson (1984) pro-
posed an alternative view of working memory as a system of
interrelated mechanisms controlled or activated by & central
exgcutive processcr.‘ Rccording tb this theocry, the strategy
selected by an individual for use on a specific task, such
as word I;arning, wcuid be a function of his skill in seiect-
ing an appropriate strategy and alsoc of the efficiency of the
working memory mechanisms at hié dispoéal. Impéirmeht of =
mechanism could lead to the use of a iess efficient strategy

than would otherwise be employed. Performance on memory
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tasks such as those involved in reading and word learning,
couid, therefore, be expected to rélate as much to the
ability to select an appropriate strategy as to the efficien-
‘cy of specific mechanisms. |

The study of patients with localized cerebral lesions
has indicated that shorf-term memofy may'be selectively im-
paifed without any evidence of impairmeht in long=-term
memory tasks. Vallar and Baddeley (1984) studied 2 thirty-
year-old Italian woman who had suffered a stroke which left
her with a grossly defective auditory span and striking
auditory/visual dissociation. When tested, this patient
did not show the usual effects of articulatory suppression
and word length on span, indicating that she was not using
subvocal reheafsal. Since her spéech was Fluent,rand she
was able to articulate rapidly, these results were interpre-
ted as indicating that subvocal rehearsal as a strategy
was of little use to this patient because cf her damaged
phonological store, and that she, therefore, relied instead
on visual storage. It may be then, that children with some
impaifment in verbal\Functioning might fail to use strat-
egies such as subvoczal rehearsal which would assist them
in word I;arning and‘in forming asscciations between visual
and phonemic codes. They, too, might rely iﬁstead on visual
storage and elaboration alone, and would,'ccnsequently,rperé
Fo;m poorly in tasks. of word learning and reading.

Another possible reason for using ineffective or in-
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apprOpriate'strategiesrcould be lack of knowledge about"
more efficient strategies. Reisberg, Rappaport and
0'Shaughnessy (1984) demonstrated that subjects were able
to increase their digit spans by up to 50% when they were
taught to use a finger-loop strategy. In a study involving
second grade good and poor readers, Torgeseﬁ and Goldman '
(1977) found that the demonétration and facilitation of
verbal rehearsal strategies led to the improvement of the
recall scores DF'pDor readers so that they were no longer
éignificantly different from those of the good readers.
This suggests that poor readers could be taught'toruse
verbal rehearsal and other strategies used by good readers
in word-learning tasks,

The verbal-deficit hypothesis (Vellutino, 1977) relates
reading problems to dysfunction in the semantic, syntactic
or phonological aspects of language resulting from a basic
deficiency in verbal processing. Vellutino (1977) suggests
that impaired readers may have a specific disorder. in one
or more aspects of langﬁage which leads to problems in
raading,,whereés fluent readers make efficient and selective
use of all their linguistic and cognitive skills. More
speci?icaily, he states that poor readers have been found
“to have difficulties in semantic processing,.word encoding,
visual-verbal association'learhing, and wordgretrieval.
They have problems both in linguistic'coding of incoming
information, and in the retrieval of linguistic referents

associsted with given stimuli. According to this theory,
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the availability of new ways of enccding MOrdS, i.e., by
the provision QF phonemic and semantic cues, during word
learning tasks, could be expected to be more beneficial to
good readers than to poor readefs, as the poor readers
would lack the linguistic skills needed in order to make
use of the additional information,

Snowling's (1980) study investigated the development
of grapheme-phoneme conversion ability in nofmal and dys-
lexic readers. In this study, the increasing efficiency
in grapheme-phoneme translation,Aor decoding, shoun by
normal readers was ﬁot obsérved in dyslexics. It seemed
that the dyslexics were not decoding visual material into
phonetic form at all,>and that, for them, increase in
reading age was due to an inc;eaée in sight vocabulary.

The DerFormance of the dyslexics in this study was compared.
to that of the phonemic dyslexics described by Pgtterson

and Marcel (1977). These were adult aphasics with acquired
dyslexia involving selective impairment of the grapheme-
phoneme route. This was interpreted to mean that the
reading difficulties of dyslexics may be the manifestation
of an underlying language deficit, as suggested by Vellutino
(1977). }he specific‘difficulties in graphems—phoneme c;n-
versioﬁ found in dyslexics in Snowlihg's (1980) study; would,
presumably, haké itrdifficult_%or them to make use of phon-
emic cues when leérning newrmords{ |

Simon (1979) found that the relative importance of

phonemic, semantic, and contextual factors varied as a
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function of age and experimenfai manipulation. Dhonemic
cues wére‘the.most‘eFFective retrieval aids for dlde:
people and, when encoding time was restricted, for younger
peapls also.b She concluded that phonemic features have an
ihportance that is not generally recognized in levels of
pfocassing theory. O0Older people, and young people under
conditions of restricted encoding, may be forced to rely
on more superficial processing strategies such as-phpnemic
cues, when deep, semantic processing is limited by restric-
ted encoding time, or by ége-related deficiencies in cognit-
ive prﬁcessing. During word-leérning tasks, the slower de-
coding processes of poor readers might have the same effect
as‘restricted encoding time or age-related decrements in |
cognitive processing capacity, i.e., the effect of an over-
load of information, resulting in a reliance on phonemic
features becaﬁse they do»nbt have time to process semantic
features. |

Perfetti and Lesgold (1577) proposed that the efficiency
of the reading process depends critically on the efficiency
of phonological code‘access, aﬁd that poor readers are de-
ficient in éome area of the processing involved in accéss-
ing phbnoicgical codés From membry. The precise nature ;f
this deficiency has not been clearly defined, and could re-
late either to selective impairment.of verbal funﬁtioning,
or to‘ineFficient learning strétegies; A deficiency in

accessing phonological codes from memory would, however,



16

make the task of learning new, visually-presénted words by
means of associating the words with familiar phonémes, a
slower and more difficult task for poor readers.

Salasoo, Shiffrin and Feustel (1985) suggested that a
unitized memory code might provide automatic access to an
'identffication reépohse. According to'théir model, feed—
back from codes and episodicriméges in memory may facilitate
letter processing by means of codification, i.e., the devel-
opment of a single memory code that respondé as a single unit
to a set of features and serves ﬁo label, code, name or
idantifyvthose features. Such a2 code could be triggered
even by fragmented input information. The formation of-
such a unitized memory code when lgarning a new word-would
depend on bgtween-code associaﬁions at the time of encoding
between visual,vphonemic, semantic and contextQaI or episodic
codes. The wofd could then be retrieved or accessed via any
one of, or any combination of, these routes.

The concept of a unitized memory code can be related
to commonly used mnemonic systems based on imagery (lLuria,
1967). Paivio (1969) has contributed much of the research
on the effect of imagefy-on paired-associate learning. He
argued that the stimulus member of é pair served as a
"concebtual<peg" to which its associate was Eooked, and
suggested that imagary could serve a mediating function
and contribute to the formation of a CDmpouhd image of
stimulus and response. The stimulus would then serve as a

cue that could reinstate the compound image from which the
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response comﬁonent could then be retrieved. In word-
learning tasks, the provision of semantic referents that
are familiar to thé sub jects should assist them in the
formation of these images.

The hypothesis that the stimulus-response association
is stored as a new mental unit has been diséussed in the
literature on associative symmetry (Asch, 1968; Horowitz
& Prytulak, 1969) and in a theoretical analysis by Estes
(1976). The basis of this theory is the gestalt concept
that the most important process in paired-associate learn-
ing is the formation of associations between the stimuli
and the responses. -The central claim of the géstalt
thebry is that association is a form of cognitive drgan-
ization rather than an elementary processr(Frijda, 1972).
According to this vieuw, the formation of associations be-
tween words, or between codes, would be a function of some
kind of central processor as suggested by Richardson (1984).

Wagner (1983) argued that the tendency of disabled
readers to engage in single code processing rather than
to employ dual code ﬁrocessing when 1earding new reading
vocabulary shouldrbe regarded as a major factor in the
etiology ;F dyslexia.— He found that, instead of deuelop}ng
associations between visually encoded inFormétion and audit-
ory and/or semantic cades,-the‘disabled readers appeared to
concentrate on visual perceptual learhing. When reading-

disabled children were encouraged to focus on the sounds
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associated with some of the graphemes contained in the
artificial words they were asked to learn, their recell
scores improved, but there was no corresponding increase
in theif fecdgaition scores. Apparently, there was an
improvement in their use of auditory code processing, but
they did not make use of this auditory information to
improve their visual recognition performance, indicating
no increase in dual code, or between-code, processing.

It was suggested that the facilitation effects obtainable
‘by ﬁeans of using orienting instructions may be restricted
in reading-disabled children, either by limitations in
central processing capacity, or by difficulties in under-
standing and acting on verbal instructions.,

.In a study involving children of normal ability
from a grade 3 classroom, Hof (1985) found that the
provision of potentially new ways of encoding visually-
presented words did not necessarily result in subjects
using the new encoding operations. When new encoding op-
erations were employed, the distribution of learning across
encoding domains was found to be uneven,

According to Wagner's (1985) theory, visual word learn-
ing requires visual feature learning and lexical association
learning, and these two types of learning can both facilitate
and interfere with one another, The-present study was design-

ed to test this theory.
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Study

The purpose of the present study @as to compare the
word-learning strategies spontaneously employed by =
group of good readers with those‘spontaneously employed by
a group of poor réaders. Strategies which were of particular
interest in this study were those using visual coding, |
phonemic endoding, and cross-modal transference involving
the phonemic and/of semantic recoding of visual stimuli,

A coﬁparison was made of the extent to which the two groups
were engaging in visual perceptual learnihg and lexical aﬁd
semantic.association learning.

A word-learning task was used in which good and poor
readers were asked to learn lists of pseudowords.. Pssudo-
words were used in order to eliminate the effects cof prior
knowledge of the words. rThe words used were from a study
by Massaro, Venezky and Taylor (1979). Subjects were asked
to learn four lists, each containing ten pseudowords. Tuwo
lists were made up of pronounceable pseudowords and, tuwo
lists were made up of unpronounceable pseudowords. Mean-
ings were supplied for one of the lists of pronounbeablé
pseudowords andlfor one of the lists of unpronounceable
pseudowords. After studying éach list, students were given
a test list and were asked to indipate if words had been
changed (visual recognition mgmory), ﬁo feéd the pronounce-
able words (read response), and to recall the meanings that

had been provided (cued recall of meaning).
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The Féur conditions of the experiment were designed to
offérrdifferent ways of encoding. Condition 1 was a visual
condition, using unpronounceable pseudowords, Condition 2
was a visﬁal and phonetic condition, using pronounceable
pseudowords, Conditidn 3 was a visual, phonetic and semantic
condition, using pronounceable pseudowords with meanings,
~and Condition 4 was a visual and semantic condition, using
unpronounceable pseudowdrds with meaninng

Comparisons of the scoreé‘For the dependent variabies
of visual recognition memory, read response, and cued recallr
of meaning were used as an indication of the encoding oper-
ations employed by the subject groups, and as a measure of
the extent to which tﬁey were engaging in visual peréeﬁtual
learning and lexical and semantic association learning.

' Hypotheses

1. Visual Perceptusl Learning. It was hypothesized

tﬁat tﬁe good readers would be more accurate in recognizihg -
pronounceable pseudowords in Condition 2 than unpronounceable
pseudowords in Condition 1, as the former would enable them
to take aduantage of gréphemic and phonemic redundancy patt-
erns in language.

Poor readers also @ere expected to be more accurat% in
recognizihg pronounceable pseudowords than unpronounceable
pseudowords, but the difference in their visual recognition

scores was expected to be less than that demonstrated by the

good readers.

2. Lexical and Semantic Association Léarnigg. It was

hypothesized that the addition of meaning by providing seman-
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tic categofies for the pseudowords in Conditions 3 and 4
would make the task more demanding of processing resources,
and would result in lower recognition scores. This effect
was expecﬁed to be more apparant for the poor readers because
of their less efficient strategies and/or processing dysfunc-
tions or limitations.

In Condition 3, the pronbunceability of the pseudowords
was expected to significantly improve the scores of the good
readers, and the scores of the poor readers also, but to a
lesser extent. This result would imply the use of phonemic
encoding, and the use of such encoding to access semantic
information and as an aid in tasks of visual recognition by
good but not by poor ;eaders.

Assumptions

1. That the pseudowords in Conditions 1 and 4 are un-
pronounceable, or significantly more difficult to pronounce
than the pseudowords in Conditions 2 and 3.

2. That higher scores on tests of visual recognition
and semantic recall for proncunceable pseudowords than for
unpronounceable pseudowords indicate that phonemic encoding
hés taken place, and is being used to facilitate visual re-
cognition and access -to semantic information. .

Operational Definitions

The terms "dyslexic", "poor reader" and "disabled reader"”
are employed in this study to refer to children with severe
reading problems not apparently attributable to below average

intelligence, gross neurological disorder, peripheral sensory
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impairment, severe emotional disorder, inadeqdate home
or school environments, or other extrinsic factors
(Rabinovitch, 1959).

Visual recognition memory refers to the ability of the
subject to detect changes in the words, and to distinguish
between changed and unchanged words.

Read response refers to the ability of the subject to
read the words, independent of his/her ability to detect
changes to the visual structure of the words.

Cued recall of meaning refers to the’ability of the
subject to recall the semantic category provided for the word.

Visual perceptual learning refers to the amount of visual
feature leérning a subject has engaged in for a particular
word, independent of the ability of the subject to read the
word or to recall its méaning;

Lexical and semantic association learning refers to the
ability of the subject to make either semantic-visual or
phonemic-visual associations between the meaning of a word
or the sound of a word and its visual configuration.

Cross-modal transfer, or between-code transfer, refer
to the tranémissibn of information ffom one modality, or
code, to another, i.e., from visual to semantic, or Froq
visual to phonemic.

Phonemic encoding refers to the association of the
visQal features of a word with its phonemic features, i.e.,
relating the grapheme (written or’printéd word or syllable)

to the bhoneme (sound).



CHAPTER THREE

Method

Sub jects

The subjects were 40 students from reguiar grade 5
classes at thﬁ schoolé in the same neighbourhood of
St. Catharines, Ontario. They were divided into tﬁo groups
of 20 on the basis of their scbres on recently completed
Canadian Achievement Tests administered in the schools.
The good reader group was made up of students who had
achiaved reading scores at or above a grade equivalent of
4.9, and the poor reader group was made up of students whose
reading scores were-at or below a grade equivalent of 3.9,
The means of the grade equivalents were 6.58 (sD = 1.57)
for the good readers, and 3.13 (SD - .62) for the poor
readers. The mean total reading scores, comprising vocabul-
ary and comprehension scores, were 46.80 (SD = 5.96) for the
| good readers, and 26.60 (SD = 5.16) for the poor readers.
There were twelve girls and ten boys in each subject group.
The mean age of the good readers was 10.65 (sb = .32) and
the mean age of the poor readers was 10.70 (s = .25). ﬁone
of the stidents had been identified by thei; teachers or:by
school board personnel as having general learning problems

or emotional or behavioral problems.,

Conditions
1. Visual - subjects studied a list of 10 orthographic- 

~ally irreqular, 6-letter, unpronounceable pseudbwords.
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2. Visual and phonetic - subjects studied a list of 10
orthographically reqular, 6-letter, pronounceéble pseudowords.

3. Visual, phonetic, and semantic - suﬁjects studied a
list of 10 orthographiCally regular, 6-letter, pronounceable
pseudowords; and Qera provided with semantic categories for
the words, e.g., this is a typé of dog.

4, Visual and semantic - subjects studied a list of 10
orthographically irregular, 6-letter, unpfonounceable pseudo-
words and were provided with semantic categories for thé words.
Stimuli

The stimuli consisted of 4 lists, each containing 10,
6-letter words, and 4 tests. Each word list and test was
typed on a 21.6 x 27.9 cm sheeﬁ of paper, using lower-case,
pica letters and double spacing. Two of the word iists were
 made up of pronounceable pseudowords that were orthographib-
ally regular, such as ‘'matser' or 'siflet'. The other two
word lists contained unpronounceable pseudowords such as
'tpsrii' and ‘'rdgera'. Meanings were provided for one of
the lists of pronounceable pseudowords, and for one of ‘the
lists of unpronounceable pseudowords. Fach of the 4 tests
was made up é?vthe words from one of the lists. The words
were in a_different erdér, and half of fhe words on each,
test sheet had been altered by changing the middle two
1etters. These alterétions did not affect the pronounce-
ability or unpronounceability of the words that were used

in the tests.
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Procedures

The tests were administered individually as follows:

1. An auditory recall test was administeréd. Two
lists of ten words were presented orally, Fach list was
read in one minute, the words were read at two second
ihtervals, and each word was read twice. After listening
to each list, the students were allowed to rest for one
minuterduring which they were engaged in casual conversation.
They were then asked to repeat as many of the words as they
could remember.

2. Before presentation of each condition, a sample
list consisting of B-words of the type contained in that
céndition was shown td the subjects. They were told that
these words were similar to some they were going to be asked
to iearn,‘and that they were not real words but made-up words.
for Conditions 1 and 2, they were told that the words had
no meanings. Ffor Conditions 3 and 4, they were tcld that
the words were the names of certein types of thing, and -
thét they were goingita.be asked to learn the words and to
remember what each word was the name of.

3. In each condition, the subject was shown the list
of words ;nd instructéd io try to learn the words so tha%

- he would recognize them when he saw them again. Where
meaniﬁgs were provided, fheserwere read to the subject by
the experimenter before the list wordé were revealed. The

sub jects were allowed to study each list for 1.5 minutes.,



- 26

4, The list was remcved, and subjects wererengaged |
in casual conversation for one minute.

5. The éubjects were then shown the test list, and
were asked the following questions:

a. Has this word been changed? Subjects were told
that the test list was made up of the same words that they
had just learned, but'that they were in a different order
and some of them had been changed. They were instrugted
to answer "yes" if the word was changed and different or
if they did not recognize it as a list word, and "no" if
the word was unchénged and was the same as it had appeared
on the list.

b. Read the word. The subjects were asked to read
the pronounéeable words only. 'In the case of words that
had already been identified és having been changed, sub jects
‘were askéd to, "Read it, anyway."

c. What is this word the name of? This guestion
was asked only for words for which meanings had been
provided. 1In the case of words that had already been
identi?ied as havingibeen changed, subjects were asked,
"What would this word have been the name of?"

The conditions were presented in random order with '

a one minute rest between each condition.
Scoring
The nﬁmber of cprrect'responses with respect to

‘visual recognition (question a), read response (question b),
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and cued recall of meaning (question c) were recorded.

Auditory recall scores were based on the mean for the
two tesﬁs. |

Mean raw scores for visual recognition memory were
6.30 (SD = 1.75)_?0: the good readers and 6.55 (SD = 1.57)
for the poor readers in Condition 1, B8.75 (sb = 1.02) for
the good readers and 7.95 (SD = 1.93) for the poor readers
in Condition 2, 7.40 (SD = 1.43) for the good readers and
7.20 (SD = 1.51) for the poor readers in Condition 3, and
6.55 (SD = 1.36) for the good readers and 6.45 (SD = 1.70)
for the poor readers in Condition 4. |

The raw scores for visual recognition memory were con-
verted to d' scores (Swets, 1964) as these are more accurate
measures of sénsory retention unbiased by decision aspects
than are total correct scores, i.e., they correct for guess-
ing. In signal detection theory, d' is a measure of the
distance between the means of the two distributions of hits
and false alarms scaled in z units with the common variance
used as the metric. When this measure is used in cognitive
psychology experiments, the signal to be detected is the
memory trace. The correct positive identificatioﬁ of aﬁ
item is scored as a 'hit’', an incorrect positive identif}-
cation is scored as a 'false alarm', a correct rejection
of an item is scored as a ‘'correct response', and an
incorrect rejection of an item is scored as a 'miss'.

The mean raw scores for the read response were 8,95

(sD = 1.12) for the good readers and 8.25 (SD = 1.18) for

the poor readers in Condition 2, and 9.10 (SD = 1.14) for
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the good réaders and B8.50 (SD = 1.50) for the poor readers
in Condition 3, |

The mean raw scores for cued recall of meaning were
1.55 (SD ; 1.20) for the good readers and 1.30 (SD = 1.05)
for the poor readers in Condition 3, and 1.55 (SD = 1.50)
for the good readers and .90 (SD = 1.18) for the poor read-
ers in Condition 4.

In the statistical calculations for read response and
cued recall of meaning scores, only scores relating to un-
changed pseudowords were taken into account, as subjects hadr
not studied the changed words., It was noted, however, that,
in the case of scores for cued recall of meaning, when the
total correct scores Qere comparéd, the good readers' scores
were higher than those of the poor readers, suggesting that
'théy may have been better at associating a learned meaning
‘with an altered stimulus.

Design-

R factorial design was used, made up of the two subject
groups and the four conditions. Analyses of variance were
ca;ried out for each\cfrthe three dependent measures of vis-
ual recognition, read response, and cued recall of meaning.
Correlatipns were compuﬁed between the variables of audi?ory
recall, visual recognition memory, read response, and cued
recall of meaning in the four conditions.

The four conditions are described in Table 1. . Tﬁe'
order of presentation of the conditions was'randbmizad. Each
éubjsct took part in all four conditions of thg»experiment,

thereby acting as his/Her own control.



Condition

TABLE 1

Conditions

Visual

Condition

- unpronounceable pseudowords

without meanings.

Visual and phonetic

Condition

- pronounceable pseudowords

without meanings.

Visual, Phonetic, and Semantic

Condition

- pronounceable pseudowords

with meanings.

Visual and Semantic

- unpronounceable pseudowords

with meanings.,
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CHAPTER FOUR

Results
The mean scores and standard deviations for both
subject groups are summarized in Table 2.

Visual Recognition Memory

The meanvd' scores for visual recognition memory are
ported graphically in Figures 3 and 4.

An overall analysis of‘variance was performed on the d'
scores. The between subjects F ratioc was not significant;
indicating that the visual recognition memory scores of the
two subject groups Qid'not differ significantly in any of the
four conditions. However, the within subjects F rétio was
~ found to be significant,‘r(3,3é) = 20.72, p <.01. Analyses
of Qériance showed significant:differences in visual recog-
nition memory scores for both subject groups between Con-
rditions 1 and 2, i.e., unpronounceable pseudowords versus
pronounceable pseudowords, F(1,19) = 60.61, p< .01, for good
readers, and F(1,19) = 9.07, p<.01, for poor readers. Sig-
niFicant differenées were alsolfound-For both subjact Qroups
between Conditions 2 and 4, i.e., pronounceable pseudoQo?ds
without meanings versus unpronounceable pseudowords with
meanings, F(1,19) = 48.36, p<.01, for good readers, and
F(1,ﬂ9) = 10.99, p<.01, for poor readers. For good readers
only, significant differences were also Found bétween Condi-

tions 1 and 3, i.e., the unpronounceable versus pronounceable



TABLE 2

Mean Scores
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Visual Read Cued Recall.
Recognition Response of Meaning !
Memory (d') (Out of 5)! (Dut of 5)
Condition 1
GCood Readers 1.01
(sb = 1.33)
Poor Readers 1.00
(SD = 1.06)
Condition 2
Good Readers 3,25 4,25
o (sb = .99) (sb = .89)
Poor Readers 2.48 3.95
: (sb = 1.81) (sD = .97)
Condition 3
Good Readers 1.94 4,45 .95
(sD = 1.28) (sb = .80) (5D = .74)
Peoor Readers 1.64 3.90 1.00
(sD = 1.14) (sD = 1.00) {{5D = .95)
Condition 4
Good Readers 1.25 .90
(sD = ,99) (sb = 1.30)
Poor Readers «87 .40
(3D = 1.45) |(sD = .58)

Auditory Recazll

Good Readers - 5.38 (SD
Poor Readers - 5.13 (SD

1.06)
.77)
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pseudowords with meanings, F{1,19) = 7.89, p<§.05, and |
between Conditions 2 and 3, i.e., pronounceable pseudo-
words without meanings versus pronounceable pseudowords
with meanings, F(1,19) = 37.22, p<.01.

Cued Recall of Meaning

An overall analysis of variance revealed no signific-
ant diFFerences between the §ued recall of meaning scores
of the two groups. However, the within shbjects f ratio
was found to be significant, F(1,38) = 4.25, p< .QS.
Analyses of variance showed that the cued recall of mean-
ing scores of the poorAreaders in Group B improved signifi-
cently, F(1,19) = 10.69, p< .01, in Condition 3, i.e.,
when the psesudowords were pronounceable, in comparison to
Condition'& in which the pseudowords were unpronouﬂbeable,
The performance of the gcoa readers showed only a slight,
nonsiéhificant improvement in Condition 3 over Condition 4.
These results are reported graphically in Figures 5 and 6.

Read Response

The mean scores for thg read response are shown graphic-
aiiy in Figure 7. In comparing scores for Condition 2, i.e.,
pronounceable pseudowords without meanings, with scores for
Condition‘B, i.e., prbnounceable pseudowords with meanings,
it was found that the scores of the good readers improved
slightly when meaning was édded, whereas the scores of the
poor readers decreased slightly. However, sn analysis of
- variance indicated no significant differences between the

two groups, or between the two conditions for either group.

R
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Auditory Recall

An analysis of variance was performed to compare the
auditory recall scores of the two subject groups. ‘There
was no significant diFFeréﬁce between the two subject groups
in this respect. The mean scores were 5.38 (SD = 1.06) for
the good readers, énd 5.13 (SD = .77)‘For the poor readers.

-Analyses of variance were also carried out comparing
auditory recall scores with scores for cued recal; of mean-
ing and read response. Significant differences were found
between auditory recall scores and scores fofrcued recall
of meahing for both suﬁject groups. Ffor Condition 3, the
F ratios were F(1,19) = 107.37, p<.01, for the good readers,
and F(1,19) = 50.19, p<.01, for the poor readers. The F
ratios fér COndition 4 we;e'r(1,19) = 54,79, p<.01, for the
good readers, and F(1,19) = 191.40, p?i.01, for the pocr
readérs. Significant diFFerehces were also found betuween
auditory recall scores and read response scores. ror Con-
dition 2, the F ratios were F{(1,19) = 58.96, p<.0%, for good
readers, and F(1,19) = 32.79, p<.01, for the poor readers.
The F ratios for Conﬂition.B were F(1,19) = 64.03, p<.01,

for the good readers, and F(1,19) = 48.44, p<.01, for the

4

poor readers.

Correlations

Tab1973 summarizes,the results of correlations compuﬁed
between the following variables:

1. Auditory Recall Scores versus Cued Recall of Meaning

Scores., These results are shown graphically in Figure 8. For
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Correlations
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Auditory
Recall

-Good Readers
Poor Readers

)
W

s}
@
)
Q.

Response

C3
Cued Re-

c4
Cued Re=-

call of

call of

Meaning

Meaning

.30
-002

.01
.57

.37
.17

SO3%X%
.06

L2
Visual
Recognition

Good Readers
Poor Readers

.30
.12

c3
Visual
Recognition

Good Readers
Poor Readers

.28
.S5B*%

.26
.20

L3
Cued Recall
of Meaning

Good Readers
Poor Readers

L S51*
. 54%

g4
Visual
Recognition

Good Reéders
Poor Readers

w29
"-27

* significant (p<.05)
** gignificant (p<.01)

C1 - Unpronounceable Pseudowords without Meanings
L2 - Pronounceable Pseudowords without Meanings
C3 - Pronounceable Pseudowords with Meanings

Ca

Unpronounceable Pseudowords with Meanings .
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good readers, there was a significant correlation (r = .63)
betweén auditory recall scores and scores for cued recall
of meaning for unpronounceable pseudowords. For poor
readers, the correlation was close to zero (r = .06).

2. Auditory Recall Scores versus Read Response Scores.

These results are shoun graphicélly in Figure 9.v For poor
readers, there was a significaht correlation (r = .57) be-
tween auditory recall scores and scores for the read response
for pronounceable pseudowords with meanings. For good readers
the correlation was close to zero (r = .01).

3. Read Response Scores versus Visual Recognition

Memory Scores. These results are shown graphically in

Figure 10. For poor readers, a significant correlation

(r = .56) was found betweeﬁ visual recognition memory scores
and read response scores in Condition 3, i.e., pronounceable
pseudowbrds with meanings. Ffor good readers, the correlation
coeFFiéient was nonsignificant (r = .28).

4. Cued Recall of Meaning Scores for Pronounceable - :

Pseudowords versus Cued Recall of Meaning Scores for Unpro-

nounceable pseudowords. As shown in Figure 11, significant

correlations (r = .51 and r = .54 for good readers and poor
readers respectively) were found between these two sets of
scores for both subject groups.

5., Cued Recall of Meaning Scores versus Visual Recog-

nition Memory Scores. Figure 12 illustrates a trend toward a

positive correlation (r = .29) for the good readers, and to-
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ward 2 negative correlation for the poor readers (r = -.27).
However, the correlation between these two sets of scores
was not significant for either subject group.

Discussion

1. Visual Perceptual Learning. As shown in Figures 3

and 4, both groups were significantly more accurate in recog-
nizing ths pronounceabls pseudowords of Condition 2 than the
unpronounceable pseudowords of Condition 1, and the differ-
ence was greater in the case of the good readers although

not significantly so. The good readers, apparently, bene-
fitted more from phonemic clues than did the poor readers.
However, the familiar sound and letter patterns of the
orthographically regular, pronounceable pseudowords made

them easier to recognize for both subject groups.

The provision of meanings for the proncunceable pseudo-
words in Condition 3 resulted in a drop in visual recog-
nition scores for both groups. However, this drop was
significant only for the good readers, indicating that they
were, parhaps, sacrificing a degree of visual discrimination
learning in order to attend to meaning. |

In Condition 4, subjects were required to attend to
meaning and the words were unpronounceable. This resulted
in a further drop in visual recognition memory scores for
both subject groups, but the drop was not significant for
either group. When performance in Condition 4 is compared

to performance in Condition 1, both of which use unpronounce-
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able pseudowords, it is interesting to note that the
visual recognition memory scores of the good readers
improved wifh the addition of meaning, whereas the scores
of the poor feaders deteriorated. Although these differ-
ences were not significant, they could be taken as an
indication that ﬁhe extra attention paid by good readers
to meaning aids visual recognition when unfamiliar letter
patterns are involved and when familiar phonemic cluss are
not available to them. The poor readers, agpparently, did
not use the familiar meanings to help their visual discrim-
ination learning, and the additional cognitive load of
trying to remember meanings as well as what the words
looked like, resulted in lower scores for thsm on tests

of visual recognition memory. Another possibility may be
that the good readers were simply better at establishing
semantic-visual associations.

In comparing visual recognition memory scores in
Condition 3 with Condition 4, both subject groups were
able to use the pronounceability of the pseudowords to
improve their visusl recognition scores. This indicates
that both good and poor readers can use phonemic sncoding
as an aid to visusl discrimination learning. The familiar
sound and letter patterns of the pronounceable pseudowords
appear to be helpful to both good and poor readers.

2, Lexical and Semantic Assnciaticon Lesarning. The

significant difference in the cued recall of meaning scores
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for poor readers between Conditions 3 and 4, i.e., pro-
nounceable versus unpronounceable pssudowords, indicates
that poor readers are more heavily dependent on familiar
sound‘and'letfer patterns as an aid to meaning recall than
are good readers., See Figureé 5 and 6.

Figure 7 showé that the read response scores af ths
good readers improved with the addition of meaning, whereas
the scores of the poor readers decreased. This is a non=-
significant trend similar to that already observed in the
visual recognition memory scores for unpronocunceable pseudc-
words, and indicates that good readers appear to be able to
make better use of semantic assocciations than do poor resaders.

3, Cross-modal Corrslaticns. As shown in Figure 8,

for good readers, there was a significant correlation between
auditory recall scores and scores for cued recall of meaning
for unpronounceable pseudowords in Condition 4. This could
be interpreted as indicating that the good readers were able
to make associations between visual, phonemic and semantic
codes, sven when the letter and sound patterns were unfam-
iliar. For the poor readers, auditory recall scores wsra
not related to scores for cued recall of meaning, indiceting
that they were not using, or were less efficient in using,
phonemic encoding as an aid to meaning recall. It is
possible that the attentional demands of asscciation learn-
ing are too heavy for the poor reader and that associations

between sound and letter patterns and meaning are weak.
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There was no significant difference in auditory recall
scores for the two subject groups, mean scores being 5.38
(SD = 1.06) for the good readers, and 5.13 (SD = .77) for
the poor readers. The differences noted between the two
~groups in their use of phonemic encoding could not, therefore,
be explained by differences in auditory recall ability. Poor
readers appear to be less efficient than good readers at
establishing between-code associations, and this could relate
either to inadequate strategies or to limitations in process-
ing resources on the part of poor readers.

Figure 11 shows significant correlations between cued
recall of meaning for pronounceable pseudowords and cued
recall of meaning for unpronocunceable pseudowords for both
groups, indicating that both groups used similar strategies
For dealing with these two tasks.

The more efficient strategies of the good readers allowed
them to improve their visual recognition scores in Condition 4
over Condition 1, i.e., when familiar meanings were provided
for unpronounceable pseudowords. For poor readers, the
additional cognitive load resulted in lower visual recog-
nition scores. Figure 12 shows & trend toward a positive
correlation between visual reccgnition scores and scores
for cued recall of meaning for good readers, and a corres-
ponding trend toward a negative correlation for the poor
readers. This indicates that for good readers, the extra

processing demands of deeper, semantic processing result in
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stronger between-code associations. Poor readers, houwever,
appear to expend extra processing capacity on simultaneous
encoding of graphemic and semantic information without
accruing the benefits of cross-modal, or between-cade,
transference of information.

As shown in Figqures 9 and 10, for poor readers only,
significant correlations were found between read response
scores and scores for visual recognition and auditory re-
call in Condition 3, i.e., pronounceable pseudowords with
meanings (r = .56 and r = .57 respectively). This suggests
that poor readers may be more reliant than good readers on
familiar graphemic, phonemic and semantic patterns. The
fact that similar correlations were not found in Condition
2 in which the pseudowords were pronounceable but without
meanings, suggests that the addition of meaning, requiring
a deeper level of processing, may have helped the poor
readers to make useful, between-code associations. This
finding would be supportive of the levels of processing

theory (Craik & Lockhart, 1972).



CHAPTER FIVE

Conclusions

The purpose‘of this study was to compare the strategies
spontaneously employed by a group of good readers with those
spontaneocusly employed by a group of poor readers in tasks
involving visual perceptuél;learning;'and lexical and
semantic association learning.

The results of the study indicate that both good readers
and poor readers alike use phonemic coding as an aid to
visual and semantic recall. In comparing visual recognition
performance under Conditions 1 and 2, i.e., unpronounceable
pseudowords without meanings versus pronounceable pseudo-
wo:ds without meanings, it is apparent that the mean scores
for both groups were significanfly higher in Condition 2.
Figures 3 and 4 show that the mean scores of the two groups
were very close for condition 1, but that the performance
of the good readers was noticeably, although not signific-
antly, better‘than that of the poor readers under Condition
2. This indicates that, when familiar sound and lestter
patterns are provided, the good readers are more adept
than the poor readers at using this graphemic and phonetic
redundancy in order to improve their visual recognition
scores. However, when meanings were added to the pronounce-

able pseudowords in Condition 3, the visual recognition
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scores of the goaod readérs dropped significantly, indicating
that they were divertiﬁg more of their attention to the
meanings than were the poor readers. The scores of the
poor readers Gropped too, but not significantly.

A further drop in scores for both groups occurred in
Condition 4, in which familiar meanings were provided, but
in which the words were unpronounceable, thus providing no
familiar sound or letter patterns. This drop in scaores
reflects the extra attentional effort reguired in order to
process unfamiliar sound and letter patterns in addition
to attending to meaning.

In comparing visual recognition memory scores for
Condition 4 with those for Condition 41, i.e., unpronounce-
able pseudowords with meanings versus unpronounceable
pseudowprds without meanings, it is interesting to note
that the scores of the good readers improved in Condition
4, whereas the scorss o? the poor readers deteriorated.

This suggests that, in a situation in which there were no
familiar sound or letter patterns to rely on, the good
readers were able to improve their visual recognition memory
scores whan familiar semantic referehts wera provided, where-
as the scores of the poor readers dropped, either as a result
of the additional effort expended on semantic processing, or
because the poor readers were more dependent than the good
readers on familiar sound and letter patterns, or for both

of these reasons.,
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The easigst condition for both groups with respect to
visual discrimination learning was Condition 2, in which
there were familiar sound and letter patterns, but no
demand for semantic processing. Between this condition
and Condition 4, in which semantic processing was required
and there were no familiar sound and letter patterns, there
was a significant drop in performance for both groups. This
drop indicates that, for both subjsct groups, familiar sound
and letter patterns can be used as an aid to visual discrim-
ination learning, and that the demand for semantic process-
ing requires extra attentional effort which may be provided
at the expense of visual discrimination learning.

Conditicn 4 was the most difficult task for the poor
readers, because in this condition they were required to
cope witﬁ the attentional demands of semantic processing
while simultaneocusly processing visual information without
the aid of familiar sound and letter patterns. For good
regaders, Condition 1, in which there uwere no familiar
atterns of either scund, letter or meaning, was the most
ifficult. = The good rsaders weres, apparantly, able to cope
with the extra attentional demands of semantic precessing,
and to use associations betwsen semantic and visual codes
in order to improve their visual discrimination learning.

Between Condition 1, unpronouceable pseudowords without

meanings, and Concition 3, pronounceable pseudowords with
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meanings, there was a significant improvement for good
readers. This indicates that the good readers were
using associations between visual, phonemic, and semantic
codes as an aid to visual discrimination learning. The
scores of the poor readers improved also, but not signifi-
cantly. The poor readers were, apparently, able to use fam-
iliar sound and letter patterns in order to form associations
between visual and phonemic codes, and to use these betwesn-
code associations as an aid to visuasl discrimination learn-
ing. However, the addition of meaning detracted from their
visual discrimination learning rather than aiding it, so
that their net gain was less than that demonstrated by the
good readers. The effect of semantic processing on visual
discrimination learning then, appears to be beneficial to
good readers and detrimental to poor readers. This effect
could be explained by weak, between-code associations
(Wagner, 1983), inadequate strategies (Torgesen & Goldman,
1977), or limitations of verbal processing resources
(Vellutino, 1977), on the part of poor readers.

The qud recall of meaning scores, as shown in Figures
5 and 6, indicate that, for the poor readers, this task was
significantly more difficult in Condition 4 when the pssudo-
- words were unpronounceable than in Condition 3 in which the
pseudowords were pronounceable. For the good readers, there

was very little difference in the scores for these two tests.
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This is supportive of Siman's (1979) theory that iess
skilled readers are more dependent on phonemic clues
than are good readers.,

The reéd response scores for pseudowords without
meanings in Condition 2 versus pseudowords with meanings in
Condition 3 are shown in Figure 7. Although the differences
were not significant for either group, the trend was for
the scores of the good readers to improve when familiar
meanings were provided, and for the scores of the poor
readers to drop. This would seem to indicate that, for
good readers, the advantages of deeper, semantic processing,
outweigh the costs in terms of attention diverted from other
factors, whereas for poor readers, either the costs, i.e.,
the processing demands, are too heavy and outweigh the ad-
vantages, or the advantages of between-code transference of
information are not used, or are less efficiently used, by
poor readers, The first possibility would relate to levels
of processing theory (Craik & Lockhart, 1972), and the
second could be explained either by Torgesen and Goldman's
(1977) theory of inadequate strategies in resading-disabled
children, or by the verbal-deficit theory of Vellutino
(1977) and the work of Vallar and Baddeley (1984), both of
which would.suggest that the choice of inappropriate or less
effective strategies might be the result of some basic im-

pairment in verbal processing.
Although it is not yet possible to pinpoint the exact

cause, it does seem apparent that, as suggested by Wagner
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(1983), poor readers are less efficient in transferring
information between codes than are good readers. Poor
readers also appear to be in a double bind situation, in
that they rely heavily on visual and phonemic clues while
at.the same time being less proficisnt than good readers
at using such clues.

No significant difference was found between auditory
recall scores for the two subject groups, indicating that
differences between them could not be gxplained by poor
auditory recall oﬁ the part of the poor readers. Figure
8 shows a correlation between auditory recall scores and
scores for cued recall of meaning for unpronounceable pseudo-
words on the part of good readers only. This might indicate
that good readers were able to makes associations even when
the stimuli were unfamiliar,

Figure 9 shows a significant correlation between audit-
ory recall scores versus read response scores for pronounce-
able pseudowords with meanings in the case of poor readers.
This supports the view that poor readers rely heavily on
phonemic clues that are less important to more skilled
readers. As shown in Figure 10, a2 correlation was also
found in the case of poor readers between visual recog-
nition and read response in Condition 3, i.e., pronounceable
psesudowords with meanings. The deeper level of processing
required for dealing with meanings may have helped the poor

readers to begin to make associations between codes.
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It seems that poorbreaders are initially less efficient
than good readers at using phonemic encoding. This initial
problem makes it more difficult for them to develop auto-
maticity in feading and to strengthen the direct graphemic-
semantic relationships which ultimately provide gocd readers
with an alternative route to meaning. The poor readers,
therefore, have to chooss between relying on weak graphemic-
semantic relationships, as suggested by Snowling (1980), or
on the slower route from grapheme to phoneme to meaning, a
route which is also more difficult for them than for the
good readers., Their problems are, therefore, compounded,
and they are in the double bind of bsing unable to adopt
an efficient strategy because the usual route to such a
strategy is an area of weakness for them, and of having to
rely instead on weak associations that they are unable to
bypass.

Arn interesting area for future research would be to
attempt to make a distinction between phonemic and graphemic
factors, Where there are familiar sound patterns there are
usually familiar letter patterns, and so it is not clear
whether the poor reader is relying on a familiar sound
pattern or on a familiar letter pattern, i.e., phonemic or
visual encoding, to help him out. It would also be helpful
to study response latencies, as this could help to clarify
the differences between good and poor readers, particularly

in tasks involving different levels of processing.
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APPENDIX 1

Auditory Memory Tests

Test 1
boy
chicken
bat
yellouw
train
desk
night
sun
book

pants

Test 2

dress
toy
girl-
apple
dog
runner
blue
day
bag

stars
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Condition

1

Pre-test Familiarization Lists

APPENDIX 2

Condition

2

Condition

Condition

tpcraa
lyysfr

sscrii

luber
pilin

nonip

rasmit
palter

gustel

ndferr
smnibe

gfsdba

type
type

type

type
type

type

of

of

of

of

of

of

house
meat

train

dog
hat

fruit
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APPENDIX 3

Pseudoword Lists and Tests
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CONDITION 1

- LIST

igerdb
ctecpa
tpsrii
ylelra
efcfoil
rrentu
gsrefu
rdgera
nsseoa

lsocho
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ylsmra
ctrnpa
rrfstu
rdykra
esrefu
lsplho
nsseoa
efcfoi
igerdb

tpsrii

CONDITION 1 - TEST
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remond
siflet
matser
sinald
genold
nagred
firden
ramfer
boudel

tecird

CONDITION 2 - LIST
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matser
‘remond
genold
sirold
boudel
nabled
tepord
sithet
firden

rasker

CONDITION

2°- TEST

67



golben
‘manout
samolt
acoint
tasmer
sardep
nigles
socend
surtel

podier

CONDITION

3 - LIST

type
type
type
type
type
type
type
type
type

type

of

of

of

of

of

of

of

of

of

of

horse
boat
game
fish
pen
car
ball
pop
shaoe

candy
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talber
nimbes
sabelt
acoint
suchel
sardep
manout
gospen
podier

socend

CONDITION 3 - TEST
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rsemmu
‘ ylelav
rdfaai
pperaa
rreaiv
ettrbe
ncntao
enhcca

ollrda

lwefol .

CONDITION 4 - LIST

1]

type
type
type
type
type
type
type
type
type

type

of

of

of

of

of

of

of

of

of

of

cereal
cat
plane
monkey
bike
puzzle
flower
soap
Jjacket

cookie
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alcbda
-ncpiao
rscbmu
lwefol
enhceca
rdzeai
rruoiv
pperaa
ettrbe

ylelav

CONDITION .4 - TEST
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