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ABEBTRACT

aY

Within the last decade, the study of individual differences in
reading skill has become an active area' of invastigation. Much of this
research has been conducted with ch;ldren, and ha; focused on‘sélected
p;ocessas hypothasized to underlie proficient racdiﬁgwskill._ Relatively
less atténticn has been directed toward evaluating the effects of
experience in contributing to skill differences.

The experiments reported in the thesis were—designed to éxeﬁin;
multiple dimensioﬁs of reading skill, and to evaluate the effects of
repeatad experience in two groups of readers selected on.the,bssis of their
comprehension skill. The results indicated that differences between

skilled and less-skilled readers were apparent on all measures of reading.
Daspite thase ove;all group differences, the less;skilled readers were at
least as able to benefit from repeated experience as were their more
shilled peers. B

The results of the first'qigerimant indicated that the less-skilled
readers were poorer at word-level processing, particularly in processing
unfamiliar lexical items. The second experiment examined whether this
paorer processing reflected an inabiliﬁy to be;;fft from experience over
repeated trials. The results indiqated that the performance of both
skilled and less-akilled readers improved with repeated experience.
Moreover, similar gains were observed after repetition 'with text in

Experiment 3. The resulta of Experiment 4 further indicated that, although

the less-skilled resders appasared less sensitive to higher-order dimensions

- i1i



of text Qtructure when raaqing for meaning, their performance across
gpecific transfer conditions_indicatad that tﬁay were able ko use higher
order infarmation to-faciiitata comprehension!

The results of these experimanfs suggest that 1nvgstigotion of the
role of repeated axperienc; in contributigé to individuol differences may
clarify foctors‘critical to the acquigition of proficient reading skilln‘i
The implications of these findings for models of reading and for future

ressarch are discussed.
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Introduction

Current resgarch on reading has been conducted within the framework
of three types of‘mbdels. These models can be characterized byhthe'
emphasis that is placed on selected processes hypothesized to be critical
te proficie:t reading. Data-driven, or bottom-up, processing models foeus
primarily on processes which are hypothesized to underlie word . *
identification; processing of meaning occurs onLy after word-level
pfocessing Has been compléted (e.g., Gough, 1972; LaBerge & Samuels, 1974).
In contraest, conceptually-driven, or top-down, processing models emphasize
the readers’ comprehension skills, and how these skills det&Ffine the way
in which printed material is processed (e.g., Smith, 1971; Goodman, 1967).
Interactive models, as the name’suggests, emphasize both data-driven and
conceptually~driven processing, and focus on how these processes act in
parallel to effect efficient ccmprehension'of writtén material. These
models were generally developed to account for reading skills in the
proficient adult reader, but the models have been appli;d to the
investigation of children learning to read and to individual differences in

reading skill.
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. .Despite the mosop &if?erenées in these models of reading, a feature
common to all of‘them'isqthe static account they-provide‘ofJEhe processes
underlying readipg.‘ In general, these models Qere propééed to account for
reading on & single triel; no formal mechanisms were .proposed to account
For_h;u'processing would be expected to chsnge after expaerience with print..
. While specific features of some models are exceptions to this general
statement, there has»beeﬂ relatively little empirical focus on the effect
‘of repected‘hxperiencé in facilitating proficient reeding skill.

This emphasis on the invariant components hypothesized ta underlie
succassful faeding is paraileled in research on reading acquiéition,
particulariy in the investigation of how individuals- differ in the
development of proficient reading sLills. The history of
1ndivid§al—dif?erence research (e.g., Wiederholt, \Q?AJ has been
characterized by attempts to specify what factors intrinsic to a group of
individuals‘undsrlie their poorér reading skills. In cyrrent cog@itive
research, the goal has been to specify.those hypothetical component
processes wﬁich differentiate individuals who have achieved different
le;els of reading proficiency. There has been relctfvely little.emphasis'
on the dynamic aspects of reading achuisition, and the rolg of experience
with speciﬁ}c material. Rather, inferences about reading acquisition have
been bésed on different patterns of pérformance demonstrated across
selected ages and levels of reading skill. Whether individual differences
in reading skill  are accompanied by di?ferences in the rate of acquisition

. or in the ébility to take advantage of specific experience has received



relatively little attention within psychological research.

The research reported in the thesis was designed to examine the

effects of repeated experience in reading, and to determine whether these

effecta differ between groups of individuala varying in their level of
attained reading skill. Specif;cally, this research examined whether
experience with selectgd.materiels.facilitated later reading of the same,
or similar, material ln order.to determine whether readers at di?ferent
skill levels could be diqcrimineted by their‘obility to benefit from such
repetition. |

The thesis includes gight chapters.‘ In the first chapter, tﬁe
three-types of models of proficient reading afa described. That chapte;
»;Bpovides a theoretical background for the review of research examining
;ndividual differences in readiﬁg gkill which 1s contained in Chapter 2.
Chapter 3 describes the subject sample, and the criteria for
differentiating groups of indiyidupls on the basis of reading skill. The
experiments that form the basis of the thesis are reported in Chapters 4 to

7, and a general diascussion of the results and directions for future

research are presented in the final chapter.



CHAPTER 1

L
Models of Fluent Reading

fhe study of reading within psychology has had & history that
reflects the prominence of the study of mind within the éiscipline itself.
Earfi:lhvestigations of reading were conducted in Wundt’s founding
psychological laboratory (Cattell, 1885) and continued untii the'

publication of Huey’s clasasic The Psychology and Pedagogy‘of Reading in

——

1908 (Tzeng, 1981). Subsequently, with the rise of behoviourismvand its
emphasis on the relationship between observable environmental and
behavioural events, the investigation of reading, and of mental events in
general, declined. Throughout tha-ne;t 50 years, reading continued to be
of interest to psychologists concerned with educaﬁional epplicetionﬁ, but
the concern was f;éused primarily on the development and standardization of
psychometric instruments far use in evaluating levels of Feading
achievement (Venezky, 1977).

However, develoéments in information theory from eommunications
engineering, computer science, and linguistics heavily influenced tha later
interests of psychologists and resulted in a re-emergencé of mental events
as & focus for emﬁirieal and theoretical work (Lachman, Lachman i‘,’_ -

(

Y

\



Butterfield, 1979). By spplying ‘constructs from informetiop theory and
.éomﬁuter science, the concept of an information procgssing system which
mediated between input (stimuli) and output (responses) became a prominant
cnd influential framework for considering mental events. Central to this
approach was the notion that in?ormatioﬁ could be traﬁsfﬁrmed over & geries
of stages; resulting ultimately in the crea?ion of new knowledge. The time
_ caurse of thesehinferréd component procesées, capacity limitations of the
processing systems, and the ;eprésentation of knowledge became important
issues of concern (Laﬁhman et al., 1979). Concurrent and related
.developments in the fleld of linguistics, and the emergence of the field of
psycholinguistics, also served to focus the interests of psychologists on
mentalistic events. "The i{nfluence of linguistics,\qtfifj}erly with the
introdﬁction.of Chomsky’s work by Miller (1962; 1965) into psycﬁ;lpgy,
resulted in an intérest in linguistic knowledge, includinﬁ syntax and
semantics. -

These trends, which culminated in the newly-defined field of
cognitive psychology, resulted in a return to research on reading (Venezky,
1977; Williams, 1979). The early research in this period of resurgént
interest was largely empiricgl in nature, and focused on ipvestigating
hypothesized components of reading skill. By the early 1970's, howeder,

. reading theorists became involved in modelling processes underlying .
reading. In general, these models were designed to account for skilled
adult reading, but the models have beén Epplfed to both young children

acquiring reading skill, and to individual differences in reading

acquisitioh.



Inﬁﬁssence, models of reading can be categorized into three types,

depending on what components are cﬁnsidered to be of primary importance in -
initiating reading and how these components influence later @rocessing.
Bottom-up processigﬁ models (e.g., Gough, 1972; LaBerge & Samuels, 1974)
focusvprimarily on how printed makerial;&s transformed over a series of
stages to meaning, while top-down processing models (e.g., Goodmen, 1967,
SmithS;1971) emphasize the importance of semantic and syﬁtactic dimensions
of language and how knowledge of these dimensions determines the way in
which printed matgrial is processed. _Interoctive models (e.g., Rumelhart,
1977) focus on the relationship betweeﬁ bottom-up and top—&nwn processing
- during reading.
These models ware designed to capture the complexity of processes
involved in reading, rather than Eo focus on specific components such as
. letter or word recognition, and comprehension. Many of the pr;cesses
underlying specific components of readiﬁﬁ skill, particularly those
involved in comprehension, are deliberately vaguely specified. Common to
all of these models is the postuiation of pre—gxisting cognitive units, or
structures, onto\which a reading episode is mappea. Moreover, these models
are typlcally static in nature: they were .generally dev;loped to account
for reading on a single trial or-episode. While gsome consideration is
given to how practice with specific material may facilitate the development
of reading skill, this remains a topic for empirical and theoretical work
and 1s further explored in the experiments reported in the thesis.

The three classes of models of proficient reading skill will be

presented in more detail in the remainder of this chapter in order to
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provide background for consideration of individual differences in reading

skill.

Bottom-Up Processing Models of Reading ¢

The bottom up, or data-driven, processing models of -reading were
developed within the géneral framework of information processing: reoaing
is viewed as invélving the transformation of informetion over a series of
invariant processing stages. These models take the printed ﬁessaga as
their ipitial focus, and posit a sequence of processés whics résult iF
eventual understanding of the printed words-or text. In general, the
sequence of stages posited in bottom-up proéessing models are invariant,
and individual stages cannot be.bypassed. Moreover, higher-level
processes, and knowledge already acquired by the reader, cannot influence
earli;r stages of processing.

An early bottom-up‘processing model of fluent reading waes proposed
by Gough (1972) to account for processing which occurred during the first
second of reading.. A schematic diagram of the model is presented in Figure
1. In this moael, ;Pe printed text is hypothesized to be processed
initially through the visual system, registering on the icon as a brief
image. This image is then scanned by pattern recognition routes, resulting
in letter identi?ication. Letters are identified serially, and placed in-
the character register, where‘they are mapped onto their corresponding
phonemes by & decoder. The resulting output from this processing stage

-

(the phonemic tape) is then passed to the librarian. At this stage, the

————
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phonemic features sare matched with phonemic inform&tion in the lexicon,

resulting in word identification. Each word, as well as semaﬁtic and

syntactic features associated with it in the lexicon,.are¥sent to be

further processe& in primary memory. Iq Gnughfs (1972) formulation, *
primary memory pr;vides a temporary buffer where a limited number of words,
énd Eheir‘associated attributes, are sto;ed and dperated on by a |
camprehension device. In that the ﬁechanisms underlying comprehension were
poorly understood, Gough labelled the comprehension device "Merlin";
subsequent storége occurred in "Thé-Placa Where Sentences Go ﬁhen They Are
Understood” (TPWSGWTAU)}. Further processing, including the application of
what Gough terms phono%ogical rules, resulted in oral reading of the
message. |

While Gough;s model was proposed to account for proficient reading,
Gough suggested aR‘application to the acquisition of reading skill in young .

children. In that the beginning reader possesagses fairly well-developed
language skills, the primary task facing the child is to develop early
data-driven processes related to analyzing print. Moré apecifically, Gough
proposes that the character recognition device must be developed in arder
to recognize letters, as well as their transformation into phonemes by a
decoder; the input from these stages can then be transferred to already
existing phonemic and comQrehension devices. .

A second, and influential, bottom-up Erocesaing model of rggding
was formulated by LaBerge & Samuels {1974}). Like the Gough model, LaBerge

& Samuels proposed that the processing of print proceeds through & sequence

of stages from visual analysis to comprehension (see Figure 2). In thisg

’
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model, the.ygﬁdbi input i analyzed by feattre detectors; the results of‘\\\-_/f
' this analysis are.organized, or unitized, and then activate letter codes.

Theae l&ttap codes may subsequently activate spelling pattern codes, that
in turn activate worﬁ codes. Aftérvthese letyer"end-word codes have been
accessed from visual memory, the phpnolngica} code for the wbrd is then
activéted from phonologica; memary. The méaning associdted'with the wora'
is subsqquently activated in semantic memory; comprehensicen results from
the organization_of two or more words within semantié memory .

. Like the BGough model, the model of LSBerge and Samuels focuses on
the initial, or data-driven, stéges ognpropessing the written stimuli.
Moreover, in general form both models posit a serie; of stages where
inFormatioﬁ is'processgd, and the results of this proceséing are then
passed to the next stage for Fuﬁther processing. Both models posit thaé
imitially, letter-code& are'ectivatéd'from the visual input through the
processing of feature detectors. The LaBerge ana Samuels model differs
from the Géugh model in that for some material,.stages may be bypassed.
For example, Gbugh poéitad that it was necessary for features to be
transformed to a phonologically-based representation (the phonemic tape)
prior to accessing words and their associated semantic and syntactic
attributes in memory. While LaBerge & Samuels posit a similar process of
pre-lexical phonological coainL, they also proposa that visual features may
activate spelling, word or even meaning codes directly.

In addition, LaBerge and Semuels propose that prbcessing of

material may change with the development of expertise in reading. Ffor

example, at early stages of reading or when the word is unfamiliar, they



suggest that a visual stimulus, as well as itslasaociatéd'menning and

\
)

pronunciation, may be represented as specific event in memory. With
.repeated exposure to the word, processing proceedssthrough visual ‘and
phonological memory, buF the memory for the initial épiscde {episcdic
trace) may remain as a Sack-up.. For LaBerge and Samuels, repeatéd
experience with print acts to facilitate the activation and organizaLicn ot
" each processing stage, and is important in the develﬁpment aof proficient
reading skiil.

‘ LaBerge & Samuels suggest that repetition, or practice; is
important ip-developfng automaticity, which they propose to be a criticai
~ feature of proficient reading.: This concept'of avtomaticity allows some
flexibility in their model of reading: if processing at early stages can
be completed automaticall;, attention can be directed elsewhere.
Consequently, the task cnnFrontin{Jtha child learning to read includes the
development of autnm?tic (i.e., without attention) processing at all early
stages; attention may then be directed towafd organizing the meaning of the
‘printed materiql. In the proficient reader, attention may be directed to
lower-lavel processes, such as those uﬁderlying word identification.
However, this redirection of attention to early data-driven‘siages disrupts
processing at later stages, and results in attenuated comprehension. This
concept of automatizéd components of .reading skill has been influential in
investigations of reading acquisitién (e.g., Ehrl & Wilce, 1983) and
readirg disability (e.g., Loue'tt, 1584;.

¥hile the Gough and the LaBerge and Samuels models differ in

several respects, both models focus on hypothesized processes underlying

10
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transformation of print to meaning. These transformations aré'generally

serial: processing 1s completed at one stage and then passed to the niext:

stage for further processing. As is characteristic of bottom-up proceséing
models, no mechanlam is proposed by which conceptuslly-driven processes

interact with earlier.data-driven processes during reading.

-

3

Top-Down Pracessing Models of Reading

-

¢
In contrast to the bokttom-up,-or date- driven, procossing models of

reading, top-down processiﬁg models focus on the prior knowledge of tha
reader, and how this knowledge influences reading. These models were
heavily influenced by developmants in‘linéuistics and psycholinguistics,
and hypothesize that tha.reﬂders'.semantic and syntactic knowledge direct
lower-lavel visual processes. In the framework of top-down processing
modeis, reading is a "psycholinguistic guessing game™ (Goodman, 1967);
readers use higher-level lingulstic processes to sample printed text,
predicting and testing their ongoing construction of its meaning. Thase
models do not propose that the visuval input is largely ignored under all
conditions, but hypothesize th;t when hiigher-urder knowledge {s available
to the reader, it will be used at the expense of lower—leuq} vigual and

phonological processes. Under optimal conditions the direction of

information processing proposed by top-down processing models is in direct

apposition to that propos by bottom-up processing models.

According to top- n processing models, the proficient reader

goes directly from print to meaning; meaning 1s derived optimally from o

o

11
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group of words, rather than from a gingle word or smaller unit. Like the

p—

. dota-driven.model,.how comﬁrehenéion.is effected is not well specified, but
\. . . N .

-

a heavy emphasig 1s placed on the redundancy inherent in languége.
Accordi&g to Smith (1971), knowledge and use of this reﬁundency overcomes
the capacit&;limitafioﬁé.imppséd by short-term memory on data-driven
_proceséing, ;nd'dunsequently~cnn.accnunt for the fast réadiﬁg rate of the
‘proficienﬁ reader.

In Smith‘s (1971) model, redundancy occcurs at the text, word and

letter levels. In reading text, redundancy is given by the finite number

-

of semantic and syntactic relétionships in the language. InlEngliQB, for
éxamﬁle,_tha word "the” can be followed by only a subsét of the wards in
the language. Knowledge of these linguistic.constrgiats reduces .the number
of possible alternatives and facilitates reading directly from print to
meaning. If this "{mmediate" Fogm of deriving-meaning. does not occur,

gingle word

comprehension may. then be mediated by identification at the K

leuel:

Aedundancy at the word*level comes from af least two sources_nf
knowledge: (1) orthographic regularities and constraints are present in fhe
language (e.g., in English, the combination "th" is acceptable at the
beginning of a word; "ht" is not), and (2) wards mag be discriminated by
distinctive Fe;tures te.gw_“hot" can be discriminated from "not” by a set
of features distinctive.to "h" and "n"). When reading is at the ward

level, meaning may be derived diractly frop the visual features (immediate

identification) or mediated by internal feature lists which then make’

contact with visual, acoustic, and semantic representutions in memary. If

12
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meaning caﬁnot be derived at the .word level, the6 processing at the letter
'-level occurs, either directly orn by the analysis'of e&ch letter. iﬁfx,i
Smith*s (1971) model, then, uptimal processing occurs at the meaning laqgl
'processing at lower levels occurs only when tha visual features cannot

access meaning directly.

-

Similarly, Goodman (e.g., 1965;'19673‘proﬁoses that optimal
processing during readin; is at higherflevels; extengive analysis at lower
levels occurs only when higher-order processing cennot be accomplished.

The Goodman model proposes tﬁat such highef—order ﬁrocessing 1s strategic:
highéf—drder processes actually select- the visual inpﬁt to be processed.
Id\this'model, the proficient reaaer First scans and figates on & portion
' of‘tke printad text. Predictions are then genefated basgd on the reader’s
p;iob knowledge of semantic and syntactic relationships as well as from
knowledge acquired during reading. On the Basis of these predictions,'
visual information is selected and processed bymthg\risual system.
Subsequently, lnngltarm memory is searched for phonological, semantic and
syntactic information associated with the visual input. Tehtative
predictions are made on the basis of this processing and tested at semantic
And syntacﬁic levels. If these predictions are disconfirmed, a regressive
eye.movement is made and predictions are generated and tested thrdugh
visual and phonoiugical processing at the word level.

While there are differences between the top-down processing models
of Smith and Goodman, both empg;;ize the importance of higher-order

linguistic knowledge in reading. Extensive analysis at the lower levels

occurs only when these highér-order processes fail ta-result in

.13
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comprehension, or when such higher-order processinﬁ cannot be employed. .

The proficient reader 1s hypothesized to engage‘in extensive highér-qrder
proceﬁsing but the young reade;, because of less well-developed linguistic_
knowledge, relies more heavilg an enalyses‘at lower levels. With further ‘
linﬁuistic experience, howéuer, the young reader is better able to use -
cpnceptuallderiven pracesses iﬁ reading. Thus, while both conceﬁtually—
and data-driven models predict that the early reader relies more bn.uis;al
input, ‘the two types of models give very different acﬁounts of proficient
reading skill. | .

Tﬁe hypothesis that conceptually—driven-prncesses 1nF1uencg
data-driven processes is.consistent with findings in a number of areas
' ﬁ“rithfn thé study of cognition. Several findings in speech perception,_for
example, have iAdicaﬁed'that listeners are insensitive to lower-level
stimulus attributes in the presence of a syntactically regular, meaningful
@essege:==§6;r;:;;blet whén a phoneme 1s deleted from a spokep message,
individuals report actually having heard the phoneme (e.g., Warren, 1970).
Similarly, pauses in spoken language cén‘be readily detectéd in ;he
percelver’s ndtive~4anguage—de&pite the fact that there is no objective
evidence for such pauses on a speech spéctograph {e.g., Glage, Holyoak &
Santa, 1979). In contrast, pauses are not.perceived when the listener is
unfamiliar with the language. These findings ﬁuggest.that the linguistic
hnowledge acquired by individuals influence their perception of lower-level
stimuli, -

Similerly, several findings in the early reading literature suggest

the importance of conceptually-driven processing in reading. For example,

.
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Cattelllt18551 demonstrated that letters could be more easily identified

:Qhen.presented in a word than when presented in isolation. Such a finding

1s clearly inconsiatent with data~driven models which posit that letters

.are procegsed sequentially and.subsequently combined into words (e.g.,

Gough,.1972]. Similarly, highef-order processaing effagfs have been noted. |
beyand the word level. Cattell (1885} alsc demonstrated that reading times
were faster when sentences were presented with&n S ézmanpically and
syntactically regular téxt than when the words in the text were recrdered,
producing an agrammatical and samantiEally anomalous passaée. These
fihdings, and similar more recent findings, indicate that it is necessary

to account for how liqgu}stic knowledge alréady acquired by the reader

influences ongoing processing during reading.

"/~ Interactive Models of Reading

The empifical work demanstrating that both data-driven and
conceptually-driven processes influence réading led to formulations of how
these processes interact in proficient reading skill (e.g.; Rumelhart,
1977). In general form, RAumelhart’s (1977) model specifies how multiple

~

sources of processing can influence ongoing reading. In this model, a set

of parallel, ihdepandent processes and independent knowledge sources

interact at the level of the message center {see Figure 3}. The modal
includes data-driven processes: information is first registered in a Visual
Information Store (VIS), where it is operated on by a feature extraction

device. Critical features extracted at this stage are then passed on to a

R



pattern synthesizer. In contrast to the.predominant asaumpfion in.

bottoﬁ-up processing models, Rumelharf proposes that processing at lower

stages need not be completed before processing at other levels begins; this
allows for the interacticn of higher-order procéséing with the partially
proceésed visual input. |

In Hume;hart's-mndel, seQerai sources of knowledge are proposed to
operate independently. These kpowledge sburcas include brccessing.at the
feature, letter and letter cluster, lexical, syntactic and semantic levels.

The results of ongoing processing from all knowledge sources are sent to

. the message center. It is here that hypotheses based on input from the

knowledge sources are evaluated. While multiple hypotheﬁes are avaluated
concurrent%y, Rumelhart proposed that the étrength of any one hypothegis
was the result of a multiﬁlicative relationship batween direct data-driven
evidence and contextual, knowledge-based évidenca. When the strength of
any one hypothesis reached some critical level, this hypothesis would be

accepted, and processing would be -terminated.

The models of reading outlined in this chapter can be characterized
by their focus on different processes. that are hypothesized to be critical

in determining proficient reading skill. As a result, research derived

‘from these models differs In the dimension of reading that is examined.

Research conducted within the framework of bottom-up processing models has
tended to focus on processes underlying the identification of gingle words,
and the implications of slower word-level processing for comprehension.

Research derived from top-down processing models, in contrast, has tended



. ta focus on reading of text, although some research has been focused on how

higher-order knnwledge facilitates the identiflcatinn of aingle words.
A

Interactive models have been 1nf1uential in stimulating further research

investigating how higher-order knowledge 1nteracts with word level

‘proceasing in reading tgxt, as well as in stimulating rasearch which
addresseg'the interrelationship between multiple dimensions of reading aﬁd
language. These classes of models differ not only only in how raading is
"cuﬁceptualized, but also in what aspects of reading are selected for .
iﬁuestigation.

| In Chapter 2, research‘which has examined individual#jg{Ferences in

reading skill will be presented with reference to the models from which the

‘research was derived.

17



CHAPTER 2
Individual Differences in Reading Skill

The models of . proficient reading presentedﬂiﬁ-chnptar 1 are
departures from earlier concebtualizotions in that they rapresent an

attempt to account for multiple agpects of reading, rather than being
restricted'to a single component, such as word or leytag‘identificat;gn.

As a result, these-mod?ls wefe necessarily vague in specifying many of'the
processes underlying reading skill. The aevelopment of these modals did,
however, have an important impact in generating research into various
aspects of reading.

With the development of models of proficient reading skill, the
atudy of reading gkills in individuals; who di?Fer in their level of
achievement has become an sctive area of investigation. While it has long
been recognized that considerable variability exists in reading skill,
until the last decade little systematic examination of how such differences
in reading are manlfested had been conducted. This, in part,‘is
attributable.to the lack of models available to facilitate such an

examination. Moreover, the major focus of early research in individual

differences had been directed toward severely disabled readers,

18



" particularly in attempting to identify a physiological basis for their

extreme difficulty in learning to read {Manis G‘hnrrison, 1985];

7 Cases of severely disabled ;eading were firat ducumentedllate in
the nineteenth century by Muréan {1896) and Hinshe lwoad {e.g.,  1900].
Their reports'presented evidence of-a berplexing inability to acquire
reading skills in children who apparently'dé;onstrated normal development
in other respects. This feading disorder was identified as "cquanital
word' blindness", analogous to the “word' blind" syndrome in ;dults who had
lost the ability to reaé after cerebral insult. Lika the adult syndruée,
the congénital form Qas considered to be central, or brain-based, in afigin
rather than a pariphefal sengory deficit, and was characterized as a
selectiQe-iﬁpairment in tHe recognition of letters and words.
Subsequently, Orton (1937) emphasized the‘ﬁccurrence oé reversals in -
letters (e.g., "p" for "d") and words (e.g., "was"™ for "saw"); this
emphasis led him to hypothesize"that disabled (or "strephosymbolic")
reading was a consequence of incomplete develepment of cerebral
spaclalization, rather than gelective cerebral pathology.

The early recognition of individual differenceg, then, was a result
of the identification of children who ware severely impaired, relative to
their peers, in the acquisition of reading skills. The major theoretical
focus was in identifying the physiological basis‘underlying the disorder,
and the neurologicaily—based constructs and remedial programs ir use

throughout the next several decades reflected the impact of this focus

(WiEQErholt,1974]. Surprigingly absent during“this period was an emphasis

+
]

on reading skills which were apparent, or which could be learned by these

+

19



. children.

With more recent research, a wider range of individual differences
has been incdrpuratéd into the study of varlation in reading akill. This
inclpéés not only the severely disobled; or dyslexic, 1 ;eadar but also -
those children scuri&g in.the lower part of the diptribution o; éaading

-ski;l. Whether severely disablea reading represents a clinical eniit& -
qualitatively distinct from the underachisving reader remains a | |
‘controversial definitional‘issue in research into developmental dyslexia
(e.g., Benton, & Pearl, 1978; Taylor, Batz & Friel, 1979). In practice,
however, it is.frgquently Ehe case that the same reading critgria afe
employed to salect both "poﬁb"ﬁor deslexic"lreadars. Typiecally, readar
: . ’ it . R '
groups are defineﬁ on the basié of performance on a standardized reading
test, where performance is gxpressed in relation to a distribution of
individuals of the same age or grade level. For example, the criteria of é
or more years behind exﬁec?edlgrade lavel ig frequently employed to select
less-gkilled readers, and whether this group is labelled as a Hyslexic‘or
poor reader group may depend upon the bias of the investigator. For this
reason, reader groups selected in this menner will be referred to
2.
subsequently as ;less-skilled" readers, thus avoiding‘the theoretical
implicetions of other numenclaturas.2
- The ;enewed interest in reading within cognitivé paychology and the
;qtg; ggvelopment“of‘modals of ‘reading resulted in the application of
theoretical constructs and methods of investigation to the study of

individual differences. In a general form, the models discussed in the

previous chapter have provided a framework within which this individual
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diffarenca research has been conducted. Bottom-up procassinﬁ models have
i : :

been particulafly influential in stimulating research in-werd

identification, and in attempts to identify processes which cnntrgbutelfo
ﬁuor w;;d recognition. Mareover, difficultiés iﬁ processing at the word
‘level havé been hypothesized £n limit comprehensign, and remedidi
‘fechniqugs focusgd at the wordilevel have been advocated on the bﬁsis of
‘yﬁis model (Samueld,, 1979). Top-down processing models, while legs
influential in stimulating research, have been infleﬁtial because df theiq' |
foacus on reéding ;F meaningful text., Moreover, these models make
prediction§ cbncerning how individual differencas a;e manifested in the use
of semantic and syntactic knowledge during reading. The intersctive model
Has been- important in.sfimulating research investigating how context acts

to facilitate word recégnition in skilled and less-skilled readers, This

framework more generally has been extended to encompass a wider

‘investigation of the sources of Rnowledga which readars bring to the task
of reading, and how knowledge at multiple levels influences processing for
different levels of reading skill.

In the remainder of the cheﬁter, research which has examined
individual diffarencgs in reading skill will be reviewed with reference to

- ‘4

these models. ' . -

A. ‘Individual Differences and Data-Driven Proceasing

-

A

Bottom-up models of proficient reading skill have been particularly

influentisl in stimulating research in the area of individual differences;



this'reqearch has indicated that a major source of individuél differences
ia observed a@'the level of the word, or in processes hypothesized to
underlie‘accurﬁté and rapid word identification (Stanovich, 1982a). fhe .
research strﬁtegy employgdshﬁs been to compare the performance of raader
gruubs on data-driven processes délineatgd in bottom-up processing madels.
. Particular ei?hasis has been plac;d on how differences in initial
prﬁcessing stages,-particularly'visual and phonological processes, undarlie
isuléted word identi?icetion. Poorer word'idenqifi;atinn, inﬂturn,hig

hypothesized to result in less efficient processing at later stagas,

v ~

resulting in impoverished comprehension of text.
* g ’

{1) Visual Processing . _ .

A long-standing assumption has been that less-skilled readers,
particularly disabled readers, have difficulty in processing visual
information. While ‘this assumption may have been influenced by O;ton's
(1937) emphasis on reversal errors, subsequent research has indicated thaE

' 13
such errgre are relatively'infrequent {(Fischer, Liberman & Shankweiler,
1978; Libermqﬁ, Shankweiler, |.iberman, drlando, Harris & Bell Berti, 1971).
While the basia of these.ef}ors is atill unclear, their occurrence may be
an apiphenomenon‘of reading skill Eather than & reliable diagnostic sign
{Cornell, ]QBS; Stehovich, 1985):
Direqf investigation‘of visual processing has indicated that there are

no ‘significant reader group differences on many measures. For example,

children differing in reading skill do not differ in their performance on
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Figufe-ground discrimination (Goetzinger, Dirks & Baer, 1960),

vigsual-sequential memory or three dimensional visualization (Stanley, 1976:

Symmes & Rapoport, 1972). Moreover, the ability of less-gskilled readers to

*

carrectly match both letters and nonverbal stimuli on the basis of physical

identity is aguivaient to skilled readers in childhood {e.g., Ellis, 19B1)
and In university popuiations {e.g., Jackson, 1980; ﬂason, Pilkington &
Brandau, 1981). In general, memory for nanverbal visual design; does nat
differantiaté skilled and less—skilléd readers (Lovett, in press;
Velluting, Stéger & Kagdél, 197%; velluting, 1977]-unlass there is a vefbal
component to the visual memory task. However,'Lyle and Goyen {1975)
rgpq%#ed thatAless—skilied'readers were impaired, relativec§o skiiled

readers, when visual stimuli were pregsented for brief “intervals of 500

' msec; " Lyle and Boyen (1975) suggested that this'differénce for brief

presentation rates may indicate that less-skilled readers are slower in
proéessing information in visual form.

This hypothesis has also been proposed on the basis of perfarmance on

"more sensitive visual information processing tasks. Two'types of tasks

have’ been.employed'in the investigation ofi individual differences. In
backward masking taaks; preséntation of a visual stimulus is fdllowed by a
patterned visual mask; the time between the onset of the first (test)
stimulus and the mask, coupled Qith accurate identification of the teat.
stimulus, is regarded as an index of the rate of visual processing.
Temporal integration tasks, on the other hand, provide an index ‘of the time
course of a visual image by measuring the duration of the interval between

two gsuccessive stimuli which is required to perceive the stimuli as

23



separate events. In general, résehrch'employiﬁé these paradigms have
yﬁelaad inconclusive results. Less-skilled readers have demonptrat;d
slower visual procésainé rates than Eheir skille& peers In some mashing
studies (DiLollé; Hansen & HacInfyre, 1983; Lovegquve G Brown, 1978; ’
Stanley & Hall, 1973) although not in others (Arnett & Dilolle, 1979;<
Qackson & McClelland, 1975). Similarly, longer visual persistence times
have been found for less-skilled readers (DiLﬁllo et al., 1983; Lovegrove &
Brown, 1978; St;nley, 1975; Stéﬁley & Hall, 1973) but not consistently

. (Arnétt & Dilollo, 1979; Dilollo et al., 1983), Whila these inconclusiva
results may be due to differences in the subject samples across studias,
Dilollo et al. {1983) have hypothesized that lass-gskilled readers
.demonstrate élower visual pféééssing only when the task entails repeated
stiﬁulation of the same retin;l locations.

The results from investigations of visual processing indicate that
less~gkilled readers do not differ from skillad readers wgen relatively
gross measures of visual processing are examined. When presentation times
are relatively brief (Lyle & Goyen, 1975), however, and possibly involve
repeated retinal stimulation (DiLollo et al., 1§83], the less~sghilled
reader may demonstrate alower rates in processing wvisual material. The
hypothesis that slower rates of visual information processing characterize
the less-skilled reader, however, is in need of further empirical

(S . . :
evaluééion. Moreover, the relationship between de?icl?ﬁ which may be
obserugd under specific conditions and reading skill has not been clearly

specified. According to bottom-up processing models, slow processing at

this early stage would be expected to influence all later processing stages
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results of incomplete processing are passed to the next stage. How these
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o hypothesized visual protessing differences would be e«peéted to influence"

performance in reading and how sikill differences are manifested remain to
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(2) Phéndlogigal'Proceséng -
- |
hﬁile thé young child beg;nning 