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ABSTRACT
The purpose of this study was to investigate
readers' processing of a short paragraph containing six
embedded errors in order to test the predictive capacity of
a psycholinguistic theory of the reading process and provide
insight into readers' perceptual and semantic processing
of meaningful text.
Two hundred and forty junior high school and college
subjects were randomly assigned to two groups.

One group

was instructed to read for meaning with no knowledge of the
presence of the errors.

The other group was instructed to

read to detect the errors.

After silently reading the

passage all subjects were instructed to write a recall of
the errors detected and a recall of the semantic content of
the passage, after which they were permitted unlimited
exposure to the passage in a second attempt to detect all
the errors.
In order to fulfill the main purposes of the study
five research questions were developed involving twelve
hypotheses.

The research hypotheses were formulated on the

basis of the Goodman Model of Reading and focused on
possible differences across groups (meaning and error
focus), across levels (junior high school and college), and
across reading ability at the junior high school level
xiii

xiv

(above and below average).

The primary measures of the

study were the mean number of errors detected under both
limited and unlimited exposure conditions, the proportion
of total possible detections made for individual errors
under both limited and unlimited exposure, and passage
recall scores.
The data were subject to a number of analyses of
variance, Tukey post hoc tests, and confidence interval
calculations.

The analyses resulted in the following

principal findings:
1.

Although error focus subjects detected significantly
more errors than meaning focus subjects, all groups
had difficulty detecting errors under both exposure
conditions.

2.

Passage recall scores revealed that all groups of
subjects were drawn into processing the semantic
content of the passage in spite of instructions.

3.

More mature, efficient readers performed better on
both error detection and comprehension than their
counterparts.

4.

As predicted on the basis of the underlying theo
retical rationale, a powerful linear order of ease
of detectability trend across the individual errors
was revealed.

In general the findings of the study provided con
siderable support for a psycholinguistic theory of the
reading process in the form of the following major conclu
sions: the need to comprehend is central to the reading
process; attention to meaning inhibits attention to fine
graphic detail; accuracy in reading is a misnomer; readers
do not process meaningful text letter by letter or word by
word; cognitive processes influence perception; readers
attend differentially to various syntactic and semantic
components of text; more experienced, efficient readers
display greater flexibility in their use of the process and
are more easily able to change purposes during reading than
their counterparts; reading is best described as an inte
grated, psycholinguistic process in which the reader, the
text, and the message of the writer are important; the
Goodman Model of Reading is a sound theoretical statement
with considerable predictive capacity.

CHAPTER 1
INTRODUCTION
Perception plays a vital role in the reading pro
cess.

It has historically been of considerable interest to

reading researchers and theoreticians.

Its prominence in

the literature has been evident since the final decades of
the nineteenth century, but controversy continues to sur
round attempts to understand it.
This experimental study utilized the Goodman Model
of Reading as its theoretical rationale.

It was designed to

test present understanding of the reading process, particu
larly the way in which perceptual processes operate.

The

study examined junior high school and college readers
silent reading processing of a meaningful paragraph con
taining six embedded errors when given two alternate sets
of instructions.
The study focused on the basic question:

To what

extent will readers detect embedded errors while reading a
coherent, meaningful written text?

The following were the

five specific research questions addressed:
1.

What difference, if any, will be evident in the
error detection rates of junior high school and
college subjects when given pre-reading instructions
1

to search for errors as compared to read for meaning
with limited exposure to the passage?
2.

To what extent will subjects detect the errors when
they know that errors are present and have unlimited
search time?

3.

What differences, if any, will be evident in the
order of ease of detection of the individual errors
across instructional groups and educational levels
under both limited and unlimited exposure, and how
will such order(s) relate to predictions based on a
psycholinguistic theory of the reading process?

4.

What differences, if any, will be evident in the
error detection rates of above average and below
average junior high school readers during both
limited and unlimited exposure to the passage?

5.

What differences, if any, will be evident in junior
high school and college subjects' ability to compre
hend the passage when given pre-reading instructions
to search for errors as compared to read for
meaning?
Research hypotheses relating to each of the above

questions were developed on the basis of Kenneth S. Goodman's
theory of the reading process.

These hypotheses were tested

in an experimental research situation employing meaningful
reading material in a relatively natural environment in

3

order to test the predictive capacity of the Goodman theory
and further present understanding concerning such contro
versial issues as the nature of perceptual processing, the
relationship between cognitive and perceptual processes, and
the reality and value of accuracy during reading.
Significance of the Study
Huge expenditures in the fields of reading and
psychology have resulted in enormous numbers of research
reports relating to the nature of the reading process.

This

research has been marked by considerable controversy, much
of it generated as a result of differences in datagenerating techniques.

Although the growth of understanding

in relation to the expenditure of time, expertise, and money
may be disappointing, considerable progress has been made,
particularly in the last decade and a half.

Naturalistic

research and psycholinguistic perspectives have contributed
much to present understanding of how human beings both young
and old process written language while reading.

Unfor

tunately the growth in understanding has not been generally
reflected in reading programs in schools across the nation.
The Goodman Model of Reading, a psycholinguistic
model of the reading process, is a unique theory developed
over an extended period of time on the basis of extensive
miscue analysis research.

Although it has generated con

siderable controversy because it has threatened traditional

4

educational beliefs and highly constrained experimental
research findings, it is supported by a variety of research
investigating language processing.
In light of the controversies existing in classical
research findings in areas relating to perceptual processing
in reading there is a need to investigate alternate ways of
furthering present knowledge.

Cambourne (1977) has argued

that there is also a need to find new ways of testing and
validating the Goodman theory since it was generated from a
broad but uncommon research data base.

Since a good theory

ought to reveal some capacity for predicting behavior,
hypotheses based on the Goodman theory and tested in a rela
tively natural experimental research environment utilizing
meaningful material should further present understanding of
the relevance of the theory.

In the litjht of criticism that

the Goodman theory is too broad (Gibson and Levin 1975), a
test of its predictive capacity should be informative.
Since most miscue analysis studies have been conducted with
relatively small numbers of subjects, the inclusion of large
numbers of subjects in the research design should provide
interesting comparative data.
Recent psychological research utilizing letter
cancellation techniques (Healy 1976, Drewnowski 1978), and
supported by eye movement studies (Rayner 1977), has pro
duced evidence that is particularly interesting when viewed
from the vantage point of a psycholinguistic theory of

5

reading.

This research suggests that the need for readers

to process text efficiently in order to comprehend, causes
them to attend differentially to varying syntactic elements
in the text.

This unexpected evidence, still in its in

fancy, appears to support the Goodman theory and needs to be
further explored and tested in a more natural reading situa
tion than that which existed in those studies.

The results

of such research may prove helpful in answering questions
such as those postulated by Gibson and Levin (1975, pp. 451452):

"How does a reader check his predictions?

How does

he know where to look in the subsequent, or perhaps pre
ceding, text?

What informs the reader where to focus his

attention?"
The theoretical issues relevant to questions con
cerning the nature of perceptual processing, the size of the
basic perceptual unit, the relationship between higher- and
lower-order processing, and the reality and value of
accuracy during reading are important as are the educational
implications.

Traditional and current educational practice

in English-speaking countries indicates that the teaching of
reading, although varied and diversified, operates largely
from the viewpoint that reading takes place letter by letter;
that it consists of a hierarchy of subskills progressing
from smaller to larger units that can be taught; that these
subskills when combined in the correct sequence equal a
linear, proficient reading process; and that proficient

6

reading involves an accurate reproduction of the text.

It

is important that these issues be clarified so that the best
criteria for developing productive practices in the class
room might be identified and utilized.
Limitations
1.

The findings of this study will be limited to the
specific passage, errors, and tasks utilized.
Generalizations may well be applicable but will
require further testing.

2.

The performance measure of recall of errors and
recall of the passage are limited measures of
detection of errors and comprehension of the
passage, respectively.

3.

The experimental situation may influence the sub
jects' performance.

CHAPTER 2
THEORETICAL RATIONALE, RELATED LITERATURE,
AND RESEARCH HYPOTHESES
This chapter will include a description of the
theoretical rationale underlying the study, selected related
research literature, and the research hypotheses based on
the theoretical rationale—the Goodman Model of Reading.
Theoretical Rationale
The Goodman Model of Reading, first published in
1967, but under constant revision since, is a continuing
attempt to produce a coherent, unified model of the reading
process based on a careful analysis of the oral reading miscues of large numbers of readers of differing ages and
language backgrounds.

The Goodman theory and its evolution

will be outlined in the following pages in order to provide
necessary background information about the underlying theo
retical rationale and reasons for conducting this study.
The Goodman Model of Reading was a product of the
new school of psycholinguists, particularly the understanding
that emerged during the 1960's from the interaction between
cognitive psychology and transformational generative lin
guistics.

The new understanding of language due largely to

Chomsky (1957, 1965), together with new attitudes toward
7
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the interaction of language and thought provided Goodman with
with the means for breaking new ground.

In 1967 he wrote:

This knowledge could provide the cement to make a
unity out of the mass of knowledge about reading.
. . . What is needed is a synthesis of old and new,
of linguistic, psychological, and pedagogical
knowledge. Then perhaps there will be an under
standing on which to build a program to teach
everyone to read (Goodman 1967b, p. 512).
Goodman's interest in reading was first sparked
during the early 1960's by the contradiction he saw between
the apparent emphasis on the importance of comprehension and
its absence in published materials, and he soon became aware
of the lack of a coherent unified reading theory and criti
cal of the base on which theory had been built:
There is as yet no comprehensive theoretical under
standing of the complex process of reading. Nor is
there complete understanding of how the ability to
read develops. Instead, knowledge in the field of
reading is a collection of things that work based
on isolated facts and insights (Goodman 1967b, p.
510).
Akural (1979, pp. 32-33) in her in depth study of
Goodman's contribution to reading states:
As in the evolution of any idea, it is not possible
to fix the precise date on which the germ of
Goodman's psycholinguistic theory of reading came
into being. It is possible to say, however, that
its gestation period covered a span of approximately
five years, from 1962 or 1963 to 1967 when the first
version of the theory was published.
Goodman adopted a "naturalistic" research approach,
analyzing children's oral reading errors in situations that
eliminated the unnatural as much as possible (Cambourne
1977, pp. 614-15).

His claim Was that "we worked with real

kids reading real books in real schools. . . . everything we
know we have learned from kids" (Goodman 1973a, p. 3).
The attempt to further understanding by studying
children's oral reading errors has a relatively long history
in the research literature (Gates 1922; Monroe 1932; Madden
and Pratt 1941; Morton 1964; Weber 1968, 1970).

However,

Goodman's research came at a time when it was not only able
to take advantage of the advent of psycholinguistics, but
the direction it took was influenced considerably by
Goodman's unique attitudes and beliefs about children, about
language, and about language research.
Goodman did not view readers' deviations from the
text as errors that were necessarily bad but saw them as
constructions that were evidence of the subjects* processing
of the text.

He firmly believed in emphasizing children's

learning strengths rather than their weaknesses, coining the
term "miscue" which he defined as "an actual observed
response in oral reading which does not match the expected
response" (Goodman 1973a, p. 5).

He did not believe in the

reality or necessity of accuracy during reading, but saw
reading as a constructive language process, during which all
readers make miscues.

He viewed miscues as "windows on the

reading process," a means of inferring what takes place
during reading by comparing the observed to the expected
response.

His studies of children's oral reading from 1962

marked the beginning of miscue analysis and provided the
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insights that led to the publication of his model of reading
in 1967.
A central tenet of his approach to research was the
belief that "language processes must be studied in the con
text of their use.

If they are dissected, stopped, or

unnaturally constrained then the relative significance of
constituents to wholes is altered"(Goodman 1979, p. 658).
Goodman (1975a, p. 20) defended his "naturalistic" research
methodology as scientific arguing that:
All scientific investigation must start with direct
observation of available aspects of what is being
studied. What distinguishes scientific from other
forms of investigation is a constant striving to
get beneath and beyond what is superficially
observable.
Furthermore, Goodman believed>that the broad per
spective of naturalistic research has distinct advantages
over narrow, tightly controlled experimental research in
endeavoring to understand such a complex process as reading:
As the chemist must peer into the molecular struc
ture, as the astronomer must ponder the effects of
heavenly bodies on each other, as the ecologist must
pursue the intricate web of interrelationships in a
biological community, so the scientist in dealing
with reading must look beyond behavior to process.
Understanding reading requires depth analysis and
a constant search for the insights which will let
us infer the workings of the mind as print is
processed and meaning created (Goodman 1975a, p. 20).
For Goodman that depth was provided by the tool that
he had devised—miscue analysis.
In miscue analysis readers' observed responses
(oral readings) are.-compared to the expected responses (the
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written material) to provide a continuous comparison that
gives insights into "the reader's development of meaning and
the reading process as a whole" (Goodman and Goodman 1977,
p. 320).

The necessary requirements for conducting miscue

analysis are given in the following statement:
The written material must be new to the readers and
complete with a beginning, middle, and end. The text
needs to be long and difficult enough to produce a
sufficient number of miscues. In addition, readers
must receive no help, probe, or intrusion from the
researcher. At most, if readers hesitate for more
than thirty seconds, they are urged to guess, and
only if hesitation continues are they told to keep
reading even if it means skipping a word or phrase.
Miscue analysis, in short, requires as natural a
reading situation as possible (Goodman and Goodman
1977, p. 320).
When Goodman (1973a, p. 5) began using miscue
analysis two things quickly became clear:
First, it was obvious that oral reading is not the
accurate rendition of the text that it had been
assumed to be. Readers, even good ones, make
errors. Second, it was clear that linguistic in
sights, scientific views of language, were very
much appropriate to describing reading behavior.
The things the readers did were linguistic things—
they were not random.
Since those first discoveries, Goodman has always
viewed reading as a language process.

He sees it as the

receptive aspect of written language and thus the parallel
process to listening.

He regards the reader as a user of

language, one who constructs meaning from written language.
He believes that in literate societies there are four
language processes:
reading.

speaking, writing, listening, and

"Two are productive; two are receptive.

Reading
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is no less a receptive language process than listening is"
(Goodman 1975b, p. 627).

After more than a decade and a

half of research, Goodman's claim is that everything he and
his coworkers have observed among readers of all levels of
proficiency supports the validity of the assumption that
reading is a language process (Goodman and Goodman 1977, p.
317).
After originally looking for one single cause for
each miscue, Goodman began to realize that many factors
combined to cause an unexpected response.

He devised a

complex taxonomy, which has been periodically revised
(Goodman 19 76b), for the purpose of examining in detail the
nature of each miscue by asking a series of questions about
the relationship between the expected and the observed
response utilizing much of the new information available
from linguistics.

This depth analysis provided valuable

information on the "patterns of how the cueing systems are
used in on-going reading" (Goodman 1976a, p. 17), and led to
the formation of the theory popularly known as the Goodman
Model of Reading.
Central to the Goodman theory is the view that the
reader is dependent on three cue systems—graphophonic,
syntactic, and semantic.

The graphophonic system refers

not only to the written form of the language—the print, but
to the relationships between the written form and the sounds
of the language.

The syntactic system involves the
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information related to the grammatical structures of the
language, the understanding of which begins in the context
of oral language use long before a child begins to read.
The semantic system involves the focus on meaning, the
attempt by the reader to "recreate" the message of the
author, and involves the utilization of the reader's knowl
edge of the world and of language.
Traditional views of reading have tended to see the
reader as being almost totally dependent on the graphic cue
system, but a decade and a half of miscue analysis research
across differing dialects and languages has revealed that
all readers are dependent to varying degrees on all three
cue systems (K. Goodman and C. Burke 1968, 1969, 1973;
Goodman and Goodman 1978; Y. Goodman and C. Burke 1980).
The process is seen as an integrated one involving an inter
play of factors, one cue system tempering the role of the
others as the reader strives to comprehend (Ryan 1975, p.

37).

Goodman (1973b, p. 25) explains it as follows:

These cue systems are used simultaneously and interdependently. What constitutes useful graphic in
formation depends on how much syntactic and semantic
information is available. Within high contextual
constraints an initial consonant may be all that
is needed to identify and make possible the pre
diction of an ensuing sequence or the confirmation
of prior predictions.
The broad data base of miscue analysis and other
related research has shown that although all three cue
systems are important, there is a hierarchy of importance in
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the following order:

semantic, syntactic, and graphophonic.

An overemphasis on the graphophonic cue system or the in
ability to utilize the syntactic and semantic systems
effectively is a common feature among poor readers (Wiener
and Cromer 1967; Weinstein and Rabinovitch 1971; Isakson
and Miller 1976; Akural 1979, p. 200; Y. Goodman and C.
Burke 1980, p. 188).

In a miscue analysis study on the

relationship between the utilization of the cue systems and
reading achievement among eighth and ninth grade subjects
Otto (1977) found that it was the interaction among the cue
systems that distinguished between the good and poor readers.
The focus of the reader on meaning is central
according to the Goodman theory.

If the individual is to be

engaged in reading "he must be actively involved in the re
construction of a message" (Goodman 1976a, p. 19).

The

task, Goodman (1971, p. 7) says, "is not to hear the word or
recognize the word or name it.

The task is to get the

underlying structure, to get at the meaning, and to con
stantly keep the meaning in mind."

Because the reader's aim

is meaning, he uses as much or as little of each of the
three kinds of information as is necessary to get to meaning
(Goodman 1973a, p. 9).

Thus there exists a dynamic inter

action between the reader and the written language that is
best described in Goodman's own words:
He makes predictions of the grammatical structure,
using the control over language structure he learned
when he learned oral language. He supplies semantic
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concepts to get the meaning from the structure. In
turn, his sense of syntactic structure and meaning
make it possible to predict the graphic input so
he is highly selective, sampling the print to
confirm his prediction (Goodman 1973a, p. 9).
Therefore according to the theory, prediction and
confirmation are two basic strategies involved in reading.
A third is the strategy of correction.

Miscue analysis

studies reveal that if the prediction or hypothesis that is
made by the reader is not confirmed and the reading does not
make sense, the reader will often regress to correct the
prediction in order to get meaning by reprocessing the
available cues (Y. Goodman and C. Burke, 1980).

Throughout

the reading process, the efficient reader is constantly
sampling the print, using a minimum of information to get to
meaning.

Therefore, apart from the obvious stages of

initiating and terminating the reading task, there are four
main strategies visualized in the Goodman Model, those of
sampling, predicting, confirming, and correcting.

The

integrated picture is well described in the following
passage:
Readers develop sampling strategies to pick only the
most useful and necessary graphic cues. They develop
prediction strategies to get to the underlying
grammatical structure and to anticipate what they
are likely to find in the print. The develop
confirmation strategies to check on the validity
of their predictions. And they have correction
strategies to use when their predictions do not
work out and they need to reprocess the graphic,
syntactic, and semantic cues to get to the meaning
(Goodman 1973a, p. 9).
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The readers' use of the strategy of correcting so
evident in miscue analysis research is indicative of
readers' preoccupation with meaning.

Although the strategy

of confirming expectations cannot be directly observed it
can be inferred on the basis of the evidence for comprehen
sion found in the retelling of the story particularly in
light of the additonal evidence found in the miscues sug
gesting readers' predictions (Y. Goodman and C. Burke 1973).
The strategies of sampling and predicting which form
a vital part of the Goodman theory are supported by the

widely accepted notion of the limited capacity of the visual
system to process all of the graphic information needed to
read even at average speeds (Neisser 1966, Haber 1968, Smith
1971).

Smith (1975, p. 51) summarizes the situation:

The eye picks up useful information from the visual
world only when it is at rest . . . and it can move
from one position to another to pick up new informa
tion no faster than four or five times a second.
All of the visual information that can be picked up
from a single glance, or fixation, is acquired during
the first one-hundredth of a second or less. For
the rest of the time the eyes are essentially non
functional while the brain works on the information
it has received.

In addition there are very obvious limitations in
short-term memory capacity (Miller 1956, Ryan 1975), making
the processing of every letter of the graphic display a
slow and laborious task.
When viewed in the light of the above, the strate
gies of sampling and predicting that Goodman has inferred
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from miscue analysis studies provide satisfactory explana
tions of ways in which readers might overcome these limita
tions during fluent reading.
The above limitations apply to the beginning as well
as the experienced reader.

According to Smith (1971), good

readers are not able to perceive a greater quantity of
graphic information, but in normal reading what does make
the difference between the efficient and the not so effi
cient reader is the use that is made of the visual informa
tion.

According to Ryan (1970, p. 8), "the skilled reader

is more successful because he already knows so much about
the language that he is able to capitalize on a minimum of
visual information."

The psycholinguist Brown (1970, p.

169) supports this notion when he says, "The skilled reader
knows in advance a large portion of what is in any new text.
He knows what is there because he knows English, he knows
writers, and he knows about the world."

The belief that the process of reading is dependent
on what has been "mentally supplied" (Huey 1968) has con
siderable support in cognitive psychology (Neisser 1966,
1976) and highlights Goodman's notion that reading is a
constructive process.

Conclusive evidence from miscue

analysis studies shows that readers of all ages and abilities
are constantly bringing their own meaning to the text
(Goodman and Goodman 1977, 1978).
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Goodman's (1967a, 1969) emphasis from the early
years of his investigations on the importance of the reader
bringing meaning to the process has led to his theory being
labelled as a top-down model (Pearson and Kamil 1978).

Al

though this term is not inappropriate (Goodman 1979) , it is
inaccurate in that Goodman's theory is clearly an interac
tive one.

This is emphasized in his description of readers'

integrated utilization of all three cue systems while em
ploying the four strategies of sampling, predicting, con
firming, and correcting.
Since 1967 Goodman has added a cyclical description
to his theory which further emphasizes his belief in an
integrated process:

I've described reading as cyclical, with optical,
perceptual, syntactic, and semantic cycles linking
into each other. Again tentativeness is important.
The reader's main preoccupation is with constructing
meaning. While the reader must utilize all cycles,
the confident reader moves through to syntactic
prediction and semantic construction as quickly and
easily as possible. Efficient reading uses the
least amount of effort possible (Goodman 1979, p.
658).
The four cycles of the revised model clearly support
Goodman's unaltered view that readers while bringing much
knowledge to the reading process in terms of understanding
of the world and of written language also need to deal with
the print and the message encoded by the writer in order to
achieve the ultimate aim of all reading—comprehending.
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Goodman (1979, pp. 657-58) in a recent article in
which he takes a retrospective look at his theory and dis
cusses it in relation to present movements in the field of
reading says:
The theory of the reading process I developed is
still best summed up in the statement "Reading is a
Psycholinguistic Guessing Game" (Goodman 1967). I
reached the conclusion that tentative information
processing, guessing on the basis of minimal actual
information is the primary characteristic of
reading. The reader interacts with an author
through a text to construct meaning. That means
that there is an interaction between thought and
language, hence a psycholinguistic process is in
operation. Most recently, I've realized that the
tentativeness of the information processing is even
more significant than I had thought earlier.
In the same article, while rejecting some of the
labels given his model by critics, Goodman (1979, p. 659)
summarizes and clarifies his position with labels of his
own:

"The terms I've used to describe reading are inter

active, psycholinguistic, active, constructive, tentative."
There is considerable evidence suggesting
Goodman's contribution to the fields of reading theory and
education are unique and significant.

Cambourne (1977) has

discussed the impact evident in the number of published
articles and papers presented at educational and research
conferences drawing on the Goodman theory.

Robinson has

pointed to the scarcity of researchers who continue, as
Goodman has, to engage in long-term research focusing on one
basic problem:
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Problems in reading will never be solved by 'oneshot' studies [that] . . . usually just scratch the
surface. Unfortunately, few people in reading
follow one study after another on the same topic
until some dependable answers are obtained. Per
haps this failure accounts for the characteriza
tion of reading research as fragmentary and of less
value than it should be in view of the thousands of
reports available (Goodman 1976a, p. 13).
Goodman's multidisciplinary approach, drawing on
relevant information from a number of related fields, to
gether with his convictions concerning the use of natural
istic research as a means of gaining fresh insights into
language processes, sets his research apart from most.

The

Goodman theory is unique in that it provides an alternative
to the traditionally accepted educational view of the
phonics-centered approach which focuses on letter identifcation, and the word-centered approach which sees reading as
the identification of whole words.

His theory.has strong

implications for classroom practice.
The contribution made by the Goodman theory probably
cannot be effectively judged at this point in history but
the following conclusion reported in the most exhaustive
examination yet undertaken of Goodman's work by an inde
pendent author is revealing:
This study supports the argument that Goodman's
work constitutes a major breakthrough in the field
of reading. In its emphasis on the predictive and
constructive nature of the reader's interaction with
print, Goodman's theory represents a radical de
parture from the conventional view of reading as a
process of precise and sequential word identifica
tion.
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Goodman's extensive program of research in
miscue analysis has produced a coherent and impres
sive body of theory-based data about children's
reading which is without precedent in the field of
reading. The findings of this research have pro
vided both teachers and researchers with valuable
insights on the nature of the reading process
(Akural 1979, p. 270).
In the introduction to that study Akural (1979, p.
1) says, "It may not be an exaggeration to view the impact
of Goodman's theory on reading as analogous to that of
Chomsky in the fields of linguistics and psychology."
Although the Goodman model has obviously made a
strong impact on developing theories of reading and reading
education, it has also aroused considerable opposition and
controversy, and has been frequently "plagued by misin
terpretation" which according to Akural (1979, pp. 270-71)
may be partly due to the fact that Goodman's major research
studies have not been made widely accessible.
The Goodman theory although periodically revised and
refined has remained essentially the same since it was first
presented in print in 1967.

One of the features of the

model is the consistency with which it has been supported by
a growing number of miscue and related studies across dif
ferent languages and dialects of English.

These include

studies in Spanish, Polish, Yiddish, German, and Chinese
(Goodman 1976a, Goodman and Goodman 1978).
The influence of the Goodman Model on theoretical
understanding does not appear to have been matched by a
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similar impact on classroom practices, although this is more
difficult to evaluate (Akural 1979, p. 270).

Goodman's view

has always been an applied one and his theory suggests the
need to reconsider traditional classroom practices.

In a

presentation to the World Reading Congress in Vienna in
1974, Goodman discussed five issues in which his findings
were at odds with traditional views:
1.

Where should reading instruction begin? Not
with letters or sounds but with whole, real,
relevant natural language. . . .

2.

What is the hierarchy of skills that should be
taught in reading instruction? We think there
is none. In fact in learning to read as in
learning to talk one must use all skills at the
same time.

3.

Why do some people fail to learn to read? Not
because of their weaknesses but because we've
failed to build on their strengths as competent
language users.

4.

What should we do for deficient readers? Build
their confidence in their ability to predict
meaning and language.

5.

Can anyone learn to read? Yes, we say. Anyone
who can learn oral language can learn to read
and write (Goodman 1976a, p. 18).

Summary
The Goodman Model, although lacking intricate detail,
is a unique, unified, coherent, macro-model of the reading
process based on a broad, complex data base resulting from
continuous miscue analysis research over more than a decade
and a half.

Its influence on current theoretical under

standing has been considerable and it holds promise for
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improvements in classroom practices.

The details of the

revised model (Goodman and Goodman 1978) are shown in
Table 1.
Related Literature

The history of research in reading has been one of
continuing controversy.

From its beginning in experimental

psychology in the 1880's until the present time, one of the
recurring areas of dissension has been the question of the
nature of the reading process.

From Cattell's classic work

in 1886 until the publication of Huey's text in 1908,
reading processes were a central focus of the research, par
ticularly the questions of the nature of perception and
the cues used for word perception (Venezky 1977, p. 341).
It was during this time that Pillsbury (1897) undertook his
pioneer study of readers' identification of words containing
manipulated letters.

Following Huey (1968), the focus on

the reading process diminished considerably with the advent
of behaviorism, but a revival of interest since the 1950's
has seen increased efforts to clarify understanding of what
the reader does while reading, culminating in the appearance
of models of the reading process.

The late 1960's and early 1970's marked a number of
attempts to explain understanding of the reading process in
the form of models of reading, notably Goodman (lS67a),
Gough (1972), Laberge and Samuels (1974), and Rummelhart

Table 1.

Cycles

The Revised Model 3

Inputs

Output

Start
Recognize task as reading
known language

Graphic Display
Memory: RecognitionInitiation
Activate strategies in
memory.

Optical scan cycle

1. OPTICAL
a. Scan in direction
of print display.

Start:
Memory: Strategies for
scanning appropriate to
graphic display
Adjust speed of scan to
processing speed.

Optical fixation cycle

b. Fix: focus eyes at
point in the print.

Light reflects from
graphic display. Visual
field includes sharp and
fuzzy input.

To memory: Predict r e l a r
tion of information to
direction of display
Perception Cycle
To memory: Cues for Image
Formation

Memory: Prior prediction
of meaning, structure,
graphic redundancy,
expectation of locus of
key graphic cues.
2. PERCEPTION
a. Sample—Select:
Choose cues from
available graphic
display.

Fix: Cues available in
sharp and blurred input.

To memory: Selected cues,
To Feature Analysis,

Memory: Sampling strategies
Prior predictions and
decodings to meaning.

Table 1.—Continued

Cycles
b. Feature Analysis:
Choose features
necessary to
choose from
alternate letters,
words,' structures.

Image Formation:
Form image of what
is seen, and ex
pected to be seen.
Compare with
expectations.

The Revised Model 3

Inputs

Output

Sampled features.

Confirm prior prediction.

From memory: Assign
allosystem(s) (type
style, cursive, etc.)
Prior predictions

Correct if necessary by
return to Scan, Fix.
If no system available,
try best approximation
or terminate; otherwise
proceed to Image Forma
tion.

If no image possible,
From: Feature analysis,
return to feature
cues appropriate to alloanalysis or prior cycle
system(s) chosen.
for more information.
From memory: Graphic,
Confirm prior predictions.
syntactic, semantic
If correction needed
constructs
return to prior cycle,
Prior predictions
scan back for source of
Cues from parallel phono
inconsistency.
logical system (optional)
If image formed, store in
memory and go to
Syntactic Cycle.

a

Table 1.—Continued

Cycles
3. SYNTACTIC CYCLE
a. Assign internal
surface structure.

The Revised Model

Inputs
From image formation
From memory: Rules for
relating surface display
to internal surface
structure.
Prior predictions and
decodings

Output

If no structure possible,
recycle to Perception or
Optical Cycles.
If inconsistent with pre
dictions, try alternate
or correct by recycling
and scanning back to
point of mismatch.
If structure is possible,
go to Deep Structure.

b. Assign deep
structure. Seek
clauses and their
interrelationships,

From: Internal surface
structure.

If no structure possible,
alternative

From memory:
Transformational rules
for relating surface and
deep structures.

If still no structure,
recycle.

Prior predictions and
decodings.

If inconsistent with pre
diction, correct by
recycling.
If deep structure possible,
predict graphic,
semantic, syntactic
features.
Go to meaning.

Table 1.—Continued

Cycles

The Revised Model 3

Inputs

Output
If oral reading, assign
appropriate intonation
contour.
Terminate if no success.

4. CONSTRUCT MEANING
a. Decode

From: Deep structure
From memory: Stored
experiences, conceptual
constructs, lexicon.
Prior predictions.

If meaning not acceptable,
recycle to point of
inconsistency.
If no meaning possible,
try alternate deep
structure or recycle
to seek more information.
If still no meaning, hold
all information in memory
and return to Scan.
Terminate if no meaning
results.

AssimilateAccommodate:
If possible,
assimilate.

From: Decode
From memory: Prior pre
dictions, prior meaning.

If acceptable meaning, go
to AssimilatedAddommodate.
If no assimilation possible
and no accommodation
possible, recycle to
correct or obtain more
information.

Table 1.—Continued

Cycles
If not possible,
accommodate prior
meaning.

The Revised Model a

Inputs

Output

Conceptual and attitudinal
constructs.

If still not possible,
hold and return to scan
for possible clarifica
tion as reading
progresses.
Accommodations possible:
modify meaning of story/
text to this point
modify predictions of
meaning
modify concepts
modify word definitions
restructure attitudes.
If task complete,
terminate.
If task incomplete, re
cycle and scan forward,
predict meaning,
structure, graphics.

aSource:

Goodman and Goodman (1978, pp. 2-9 to 2-12).
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(1977).

These were varied but important attempts to inte

grate understanding and indicate ways in which the opera
tions of the reader might interact to enable the continuous
construction of meaning from print.

Because of the unique

nature of the Goodman model and the controversy it has
generated, it has been selected as the theoretical rationale
underlying this study.
Gibson and Levin (1975) in their classic text The
Psychology of Reading classify reading models into two
categories—analysis-by-synthesis and information processing
models.

They describe the Goodman Model as "the principal

proponent" of an analysis-by-synthesis model, a distinction
not appreciated by Goodman (1979, p. 4) who believes the
term is inappropriate.

Although these categorizations may

not be ideal they will be useful here in terms of high
lighting contrasts.

Gough's (1972) model, "One Second of

Reading," which was intended as an exhaustive description of
the skilled reading process and is a "pure" example of an
information processing model will be briefly described in
order to highlight the differences between it and the
Goodman Model which are central to the concerns of this
study.
Gough's (1972, p. 331) model was an attempt "to
describe the sequence of events that transpire in one second
of reading, in order to suggest the nature of the processes
that link them."

W. Brewer (1972, p. 359) had described it
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as "a millisecond by millisecond account of what is going on
in the mind of the reader."

In contrast, it is a linear

model that denies a perceptual unit larger than a letter.
Gough (1972, p. 334) assumes that letters in the reader's
icon emerge serially at the rate of one every 10 to 20
milliseconds.

Of the reader he says:

From the outside, he appears to go from print to
meaning as if by magic. But I have contended that
this is an illusion, that he really plods through
the sentence, letter by letter, word by word
(Gough, 1972, p. 354).
Gough also assumes "a regular mechanical left-toright progression of eye fixations" (W. Brewer 1972, p.
360), and unlike Goodman does not believe that it is
possible to go directly from print to meaning suggesting
that readers go from print to a mapping of each word using
an abstract phonemic representation.
In his model Gough does not attempt to deal with the
semantic aspects of the reading process, but his model
clearly implies a serial separation of higher and lowerorder processes eliminating the possibility of inferential
processing at the graphic perceptual level.

He sees

absolute accuracy as a prerequisite of good reading:
A guess may be a good thing, for it may preserve
the integrity of sentence comprehension. But
rather than being a sign of normal reading, it
indicates that the child does not decode the word
in question rapidly enough to read normally. The
good reader need not guess; the bad should not
(Gough 1972, p. 354).
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When pressed, Gough does accept that grammatical
constraints operate during the reading process, but not very
far "downstream" (Kavanagh and Mattingly 1972, p. 367).
When confronted with the evidence indicating that readers
have great difficulty detecting graphic errors (Pillsbury
1897), Gough suggested that the subjects were not engaged in
normal reading although "he did not deny that a speaker
would reconstruct text if he had to" (Kavanagh and
Mattingly 1972, p. 369).
A comparison of the Gough and Goodman models reveals
that they differ in the following key areas:
1.

The size of the perceptual unit and the nature of
perceptual processing.

2.

The relationship between higher- and lower-order
processing.

3.

The reality and value of accuracy during normal
reading.
These areas are central concerns of this research

study and form the basis of the following discussions.
Research Methodologies and
Perceptual Processing

From its-beginnings until the present day the re
search literature has revealed considerable controversy
concerning the questions of how available perceptual in
formation is used and whether we read letter by letter in a
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serial fashion.

In the late 1800's, reading was seen as a

serial processing of letters, until Cattell's (1886, 1889)
experiments convinced him to reject that view in favor of a
whole-word, parallel processing position.

From that time

on, there has been support for and against a letter by
letter processing view.

Notable supporters in reading and

psychology include Valentius (cited in Gray 1925), Gough

(1972), Massaro (1973), Thompson and Massaro (1973), and
Bjork and Estes (1973).

Those opposed to this view include

Pillsbury (1897); Huey (1968); Miller, Bruner, and Postman

(1954); Gibson et al. (1962); Goodman (1967a, 1979); Kolers
(1969); Smith (1969, 1971); W. Brewer (1972); and Cosky
(1976).
In his text Neisser (1966, p. 105) gave a brief
summary of the situation at that time in cognitive psychology
regarding knowledge about perception and the reading pro
cess:
Much evidence suggests that words can be recognized
without identifying all the letters of which they
are composed. Since a template theory of recogni
tion is not tenable for words, some kind of analysis
into features or fragments must be involved;
possible features include letters, "spelling
patterns," and overall shapes. The effect of
familiarity on recognition thresholds may result
either from the facilitation of visual synthesis
itself or from changes in subsequent verbal infer
ence, depending on what level of visual construction
the subject has been set to undertake. Similar argu
ments apply to the effect of repeated tachistoscopic
exposures, to so-called "perceptual defense," and to
"subception." However, it is not clear how ordinary
rapid reading is to be explained.
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In the same book Neisser (1966, p. 105) discusses
his concern at the lack of understanding in the light of the
great expenditures in research effort:
Few topics in psychology have generated so much
heat as the recognition of words. . . . Yet despite
its liveliness, an author who approaches this sub
ject has some reason to fear that his readers may
find it tiresome or even painful. In the last 20
years, psychologists have made tall mountains out
of several molehills in this area, with discouraging
results. The topics . . . have been studied at such
great length that even those who continue to publish
about them seem tired of the issues. Nevertheless,
there has been no "closure"—no generally acceptable
statement of the facts has appeared.
Neisser1s hope for more emphasis on normal reading
was fulfilled at least in part by the greater interest that
developed in less artificial reading studies in cognitive
psychology in the 1970"s, but his concern has continued to
be echoed by others and has a wider application.

British

investigators reporting on a decade of "extensively funded
and vigorously promoted" research in the United States on
"interaction analysis" in classrooms have made the following
comment, "while results have grown to voluminous propor
tions, their contribution to understanding has been dis
proportionately small" (Delamont and Hamilton, 1976).

A growing number of critics have expressed concern
over the traditions and conventions that have developed in
the name of scientific inquiry (e.g., Cohen and Hyman 1979,
Mishler 1979).

These include misleading and incorrect uses

of statistical analyses and problems associated with
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ecological validity.

A factor relevant to this discussion

is the context stripping procedure so often utilized in
experimental research to provide adequate control.

Mishler

(1979, pp. 2, 17) addresses this question in an article
published in 1979 that has been gaining considerable
attention:
As theorists and researchers, we tend to behave
as if context were the enemy of understanding
rather than the resource for understanding which it
is in our everyday lives.

This is clear in both our professed theoretical
goals and in the research methods we design to imple
ment them. Our ideal in theoretical work is the
formulation of general laws, laws that we hope are
universal. The essential feature of such laws is
that they be context independent, free of the specific
constraints of any particular context and therefore
applicable to all.
This conceptual difficulty has not deterred
methodologists. In pursuit of general laws, their
efforts have been directed to the stripping away of
contexts. Context stripping is a key feature of our
standard methods of experimental design, measurement,
and statistical analysis.

Thus, the elegant methods of experimental design
and statistical analysis developed by R. A. Fisher
for the agricultural sciences have been carried over
into the human sciences, bringing with them their
context-free assumptions.
The scientific method was to be our guarantor of
objectivity and neutrality; diligent application of
its rigorous procedures was, in turn, to produce a
body of cumulative knowledge that was systematic and
general. It has not worked out that way.

The above discussion has relevance to the fact that
there has been considerable controversy concerning ques
tions of perception in reading.

Ever since Cattell (1886)
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discovered the so-called "word-superiority effect" studies
have abounded concerning the question of the basic unit of
perception and the possible causes for the word-superiority
effect.

This is particularly true of the past decade and a

half and the controversy is as great today as it was in the
mid-1960's.

The inconsistent findings in these experimental

studies although partly due to the asking of the wrong
questions may well be the result of the context stripping
research methodology discussed by Mishler.

There can be

little doubt that readers faced with highly artificial text
are unable to utilize the strategies that they would nor
mally use based on their linguistic competence when dealing
with meaningful text.
A number of researchers in psychology have discussed
the problem of the inconsistent findings and the fact that
different methodologies utilized in artificial reading
situations such as those using the popular tachistoscope
appear to produce different results and conclusions
(Johnson 1975, p. 25; Gibson and Levin 1975, p. 191; Estes
1975, p. 125).

Adams and Collins (1977, pp. 2-3) discuss

the differences that exist between the reading of meaningful
text in context and reading in research situations where the
text is "isolated," and state that the reading process and
the interactions that operate within it are so complex that
they "all but nullify the generality of empirical findings
based on 'isolated1 processes."

Neisser (1966, pp. 105-106)
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says, "In retrospect, it is remarkable that word-recognition
was ever studied without regard to the nature of reading."
In light of the above, the vast numbers of research
studies in perception employing artificial context-stripping
techniques are highly suspect, and will not be considered
significant in regard to this discussion.

In terms of using

such studies in order to evaluate the Goodman Model or any
theory developed on the basis of research involving whole
texts in relatively natural reading situations they must
also be considered unsuitable.

On this matter Cambourne

(1977, p. 631) takes a very strong position:
In terms of evaluating Goodman's model, this
line of argument implies that an evaluation strategy
which cites conclusions from other research into the
reading process to either support or reject the
model needs to be carefully screened. For example,
it would be useless to focus on models of the reading
process developed from reaction-times, tachistoscopic research paradigms in order to evaluate
Goodman's model. Whether such research involved
letter, word, or sentence recognition; whether it
used adults, children, college students; whether it
measured syntactic, semantic, or letter character
istics—the results and conclusions are nottransferable to Goodman's work eit} c to support or
reject his model.
Cambourne's argument is a valid one and has been
adopted as a basic assumption in this study.

However,

experimental research investigating the reading process
using whole, meaningful text in relatively natural reading
situations^" may provide valid support for the Goodman theory
1. No research situation is absolutely natural,
but classroom research environments such as the one employed

if it could be shown that subjects employ the strategies
suggested in that theory in spite of the possible limita
tions imposed by the artificiality of the research environ
ment.

In other words artificial situations may cause

readers to display behavior that they would not engage in
during normal reading of meaningful material, but if the
readers show clear evidence of normal reading strategies it
may indicate the validity and the strength of those strate
gies in spite of the research environment.
On the basis of available naturalistic research,
there is evidence to suggest that reading does not take
place letter by letter or even word by word.

The hypothe

sized strategies of sampling the print and predicting
syntactic and semantic patterns together with the evidence
suggesting that there are limitations to the processing
capacity of the visual system suggest that readers do not
operate at the letter level.

The evidence from miscue

analysis suggests that predicting and inferencing are
powerful strategies that operate at all levels of the
reading process including the perceptual.

Readers'miscues

often reveal the perception of what they expect and the
failure to perceive what they do not expect (Goodman and
Goodman 1978).

If this conclusion is accurate, then readers

in this study may be relatively natural for the subjects
who usually occupy those classrooms. For a discussion of
this question see Rausch (1968) cited in Cambourne (1977,
p. 615).
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in this study should fail to detect some or all of the
errors in the passage even when they are explicitly in
structed to do so.
There is also evidence to suggest that a focus on
fine graphic detail or a focus on meaning may be counter
productive to the other.

Smith (1975, p. 50) says,

Everything the author takes for granted must be
supplied by the reader in the form of nonvisual
information. And the only source of nonvisual
information is what the reader-^knows already.
The distinction between visual and non-visual
information in reading is important because they
have a reciprocal relationship; readers can trade
off one for the other. The more nonvisual informa
tion a reader can use, the less visual information
he needs. And the less nonvisual information a
reader can supply the more visual information he must
get from the page.

During the reading of meaningful material tentative
information processing may be the most important character
istic of the process.

Goodman (1979, p. 658) says,

The level of confidence of the reader at any
point in time strongly affects the process. If the
reader is unsure of the meaning being constructed,
finds the text syntactically complex, the concept
load heavy, or the concepts strange, then the
reader becomes more tentative, more cautious, more
careful. The reader uses more cues, monitors more
closely, reprocesses frequently, corrects often.
If the reader has a high level of confidence then
the reading plunges forward with only minimal
sampling and self monitoring.
The Relationship Between Higherand Lower-Order Processing
The recently mushrooming research in cognitive
psychology concerning schema and text theory has investigated
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such important questions as the nature of the reader's
schema, the role of contextual situations upon discourse
processing, and the structural characteristics of text
(Kintsch 1974, Meyer 1975, Rummelhart and Ortony 1977,
Winograd 1977, Adams and Collins 1977).

Associated with

this research has been the discovery concerning the question
of whether reading is a "bottom-up" or "top-down" process.
The traditional view that has seen the reading process as
being driven by the words on the page has been challenged.
Some psychologists operating from a schema theory perspec
tive have begun to place much more significance on the role
of the reader in the process, supporting similar views
elaborated by earlier researchers (Huey 1968, Goodman 1967a).
Schema theorists have contributed considerably to an
understanding of the reading process, particularly in regard
to the notion of inferencing traceable to earlier re
searchers (Huey 1968, Thorndike 1917, Bartlett 1932). .In
ferencing appears to play a very important role in reading
(Tierney and Bridge 1978), but while most schema theorists
have accepted the role of inferencing at the cognitive
level, the possibility that has not received a lot of
attention is the operation of inferential processing at the
graphic perceptual level (Rummelhart 1977, Adams and
Collins 1977).
says:

On this matter Smith (1971, pp. 71, 82)
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The perceptual process clearly involves com
ponents of prediction, identification, and inter
pretation. . . . Prediction is obviously involved
because of the way events can confirm or confound
our expectations.
The visual system is primarily constructive,
the information contributed by the brain being
very much greater than the information it receives
from the eye.
The question of inferential "processing at the
graphic level is central to the Goodman theory and supported
by miscue analysis data (Goodman and Goodman 1978), and,
although it has been hinted at by other researchers (e.g.,
Neisser 1966, Trabasso 1975, Estes 1975), the notion of
making inferences and predictions about what is present as
well as what is not present in the text has not been fully
discussed nor investigated outside of the work of Smith and
Goodman.

Their position is summarized below:

The trade-off between visual and nonvisual in
formation in reading is critical because there is a
limit to the rate at which the brain can "process"
incoming visual information, a limit often over
looked because we tend to think that we see every
thing that happens before our eyes. We are not
usually aware that the sole function of the eyes is
to pick up and transmit information from the visual
world to the brain. The brain has the job of making
the perceptual decisions about what we see (Smith
1975, pp. 50-51).
According to miscue analysis research, reading is a
process which is strongly controlled by the reader.

It is

also one in which the reader interacts with the text but not
to the degree that it is text-driven as some cognitive
psychologists have suggested (e.g., Meyer 1975, 1977).

The
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text is the base from which the process begins, while the
structure of the text is important in the way in which it
compares to the reader's cognitive and linguistic expecta
tions.

Miscue analysis data suggest that readers make in

ferences and predictions not only concerning what is not
present in the text, but concerning what is present.

Cogni

tive processes operate on the basis of personal knowledge
about the world and about language while sampling a minimum
amount of graphic information in order to efficiently and
effectively get to meaning.

In this study it is hypothesized that the reader's
underlying syntactic and semantic competence produce schema
which strongly influence predicting and inferencing at the
perceptual level, enabling the reader to detect some of the
embedded errors more easily than others.

A study of the

order of ease of detection of the six embedded errors,
particularly if this order is constant across groups and
conditions, should be fruitful in testing the predictive
power of the Goodman theory of reading.

This theory would

predict an order very different to that which would be
expected if one were operating from a linear, letter-byletter theory in which semantic decisions must follow the
completion of perceptual phases.

The factors involved in

this question will be discussed in Chapter 3.
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The Issue of Accuracy
A question of relevance to reading theorists and
practitioners is the age-old problem of the inability to
accurately proof-read.

As early as the turn of the century

this problem was discussed at length by Smith (1903) and it
is a problem that has never been mastered by writers and
editors.

An even earlier study by Pillsbury (1897) explored

the phenomenon in detail showing that subjects frequently
reported having seen words that did not appear.

Miscue

analysis studies have amassed a vast bank of data rejecting
both the reality and value of accuracy during oral reading

(K. Goodman and C. Burke 1969, 1973; Goodman and Goodman
1978).

Supporting evidence is available from observing the

miscues made by public readers.

A study of the nature of

these "errors" supports the notion of the constructive
nature of the process in spite of criticism suggesting that
nervousness is the main cause.
Despite this body of evidence, the reality and value
of accuracy during reading is widely accepted by educators
and teachers.

Even a cursory study of classroom reading

programs and published materials will testify to this fact.
Theorists such as Gough who propose a linear model
of graphic processing are committed to the notion that
accurate reading by experienced readers is not only de
sirable, but is a reality.

In contrast, miscue analysis

has revealed that although graphic cues are far. from
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unimportant, perfectly accurate reading is not only ex
tremely rare, but is unnecessary for comprehension to take
place and may even be a hindrance.

Goodman (1974, p. 826)

summarizes his views on the basis of the evidence:
Accuracy, correctly naming or identifying each
word or word part in a graphic sequence, is not
necessary for effective reading since the reader
can get the meaning without accurate word identifi
cation. Furthermore, readers who strive for
accuracy are likely to be inefficient. They use
too much available graphic information since the
amount of information needed to identify graphic
elements far exceeds the amount needed to predict
the underlying structure and construct a related
meaning.
Akural (1979, p. 210) has addressed the question of
accuracy with the following statement:
Accuracy per se is not the fundamental issue.
Rather, the question is epistemological: where does
meaning reside? If meaning is on the printed page,
accuracy is essential; the reader must probe each of
the author's words to get to his intended meaning.
If meaning is between the reader and the text,
however, accuracy becomes less important.
It is precisely this point that makes the issue one
that necessitates further investigation.

If reading is an

active, constructive language process during which the
reader is interacting with the writer through the text while
sampling the print as Goodman maintains, then errors ought
to be a regular feature of reading.

If reading is a pre

cise, linear, letter-by-letter process as Gough suggests
then inaccuracy ought to be rare, if not nonexistent.
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On unexpected source of clarification concerning the
issue of accuracy has come from studies involving the
identification of letters in prose passages.
Corcoran (1966) conducted an experiment on letter
cancellation in which he considered the errors that college
subjects made while attempting to detect and circle
instances of the letter "e" in a meaningful prose passage.
He made two interesting discoveries.

Subjects missed the

letter "e" more often in words in which the "e" was silent
than in words in which "e" was pronounced, and the "e" was
more likely to be missed when it occurred in the word "the."
Corcoran tested three possible explanations for this "the"
phenomenon:

the pronunciation hypothesis (silent or pro

nounced letter); the location hypothesis (position of letter
in word); and the redundancy hypothesis (a highly redundant
word that is not scanned), eliminating all but the latter.
Although Corcoran's pronunciation finding received
widespread attention in the psychological literature, the
phenomenon concerning the word "the" did not, until Healy
began investigating it a decade later.

Healy (1976) employed

the same error detection paradigm as Corcoran requiring
undergraduate university students to circle instances of the
letter "t" in five different one hundred-word passages
(prose, scrambled-letter, scrambled-word, high-frequency
word, and low-frequency word).

Like Corcoran, Healy found

that errors were made in letter cancellation when the letter

occurred in the word "the" in a prose context.

After con

ducting a series of experiments designed to test Corcoran's
explanations for the phenomenon, Healy eliminated all three
of Corcoran's explanations and concluded that a fourth—the
"unitization hypothesis," was a possible explanation of the
results.

This hypothesis suggested that a word of high

frequency such as "the" is read as a unit rather than in
terms of its component letters.
In 1977 Drewnowski and Healy conducted a study in
volving five experiments where university students read one
hundred word passages and were asked to circle instances of
a given target letter, letter group, or word. Subjects made
a disproportionate number of errors on the words "the" and
"and," especially in meaningful passages with appropriate
syntactic context.

The authors ruled out possible explana

tions due to pronunciation, word length, location, or global
word features, concluding that the results supported word
frequency or function as being possible critical factors.
The authors proposed that "under some circumstances highly
frequent word sequences including the words 'the' and 'and'
may be read in terms of units larger than the word"
(Drewnowski and Healy 1977, p. 645).

On the basis of this

study Drewnowsky and Healy proposed a simple model of
reading based on parallel processing at graphic levels of
various units of size ranging from a letter to a sentence.
Their hypothesis contended that processing at a higher level
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(e.g., word or phrase) ruled out processing at a lower
level (e.g., letter).
In 19 78 Drewnowski continued the investigation by
utilizing four different twenty-five word passages (prose,
scrambled word, scrambled letter, and list).

In three of

the passages every instance of the letter "t" occurred in
the letter string "the," consisting of four instances of the
word "the" and eight instances of target Words containing
the trigram "the" (e.g., "mother").

The scrambled letter

passage was derived from the prose passage with all "t's"
kept in the same locations while "interword" spaces were
kept constant.

The subjects, good and poor readers from

grades one to five, and college students, were required to
read the four passages searching for instances of the target
letter "t."

As in the previous research studies signifi

cantly greater numbers of errors were made in detecting
letters in the word "the" than in other instances.

First

grade subjects performed no differently than might be
expected by chance on all four passages.

However, "dis

proportionately more errors on 'the' were made on the prose
and scrambled-word passages by children reading at secondgrade level and above and by adults, with the difference
between the prose and scrambled-word passages being signifi
cant only for the most fluent readers" (Drewnowski 1978, p.
403).
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Mohan (1978) utilized the letter cancellation tech
nique with one hundred and twenty children from four grade
levels (kindergarten, second, third, and fifth-sixth),
across three categories (pronounced letter, silent letter,
letter in the word "the"), in prose passages.

He too found

that the letter "e" was more likely to be missed in "the"
than in either the silent or pronounced categories.
Schindler (1976, 1978) developed ten sixty-word
prose passages and ten sixty-word scrambled word passages
(based on the prose versions) with two hundred college sub
jects randomly assigned to one of four groups.

All subjects

were told to find target letters in each of the passages,
but half of the subjects received instructions to search
while ignoring meaning, while half were simply instructed to
read.

Schindler found no difference in letter detection

across instructional groups hypothesizing that the instruc
tions were either ignored or subjects were unable to follow
the instructions due to involuntary factors.

He also found

that target letters which occurred in function words were
more likely to be overlooked than target letters in content
words, indicating that the errors were not simply due to
random lapses of attention.

He came to the following

conclusion:
The distribution of search errors in prose is
due to more than properties of letters and single
words. The presence of a prose context increases
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the search accuracy of content words and decreases
the search accuracy of function words (Schindler
1978, p. 128).
Schindler also concluded, however, that the greater
number of letter detection errors in function words was not
due to "the Hieaningfulness of syntax or prose," but was due
to word frequency since neither the number, nor the distribu
tion of errors generally differed between prose and
scrambled prose passages.
Healy's study.

This result was not supported in

She found significantly greater numbers of

errors occurring in function words in prose passages.
Schindler's conclusion that the low letter detection
rates on function words when compared to content words was
not due to syntactic factors may not be a valid one.

It is

possible that subjects may have been trying to process each
word for meaning even when the passage itself was not
meaningful.

It is feasible that subjects could be drawn to

pay greater attention to content words because their expe
rience as efficient readers has taught them to do just that.
The fact that Schindler found no difference in error detec
tion rates between subjects instructed to read the text and
subjects instructed to search while ignoring meaning may
indicate that the desire to process text for meaning was so
powerful that it dominated the process in spite of the
instructions.
This strand of research is highly relevant to the
present study.

Not only does it verify the information
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available concerning the difficulty readers have in
accurately attending to fine graphic detail, but it provides
revealing evidence about the interactive nature of the
reading process and the importance of considering linguistic
factors in furthering theoretical understanding of percep
tion.

The evidence takes on further significance when

viewed in the light of a relevant study conducted by Rayner
(1977) concerning the relationship between key grammatical
elements in sentences and visual attention as measured by an
on-line computer recording technique.

Ten undergraduate

college students with normal vision and a reading speed of
200-500 words per minute were instructed to read a set of 45
short passages each having an embedded sentence of the form:
The + subject + verb + the + object + prepositional phrase.
Each subject read a different set of 45 passages.
measures where obtained:

Four

number of fixations, fixation

durations, total time, and saccade lengths.

The results

indicate that the main verb of the sentence received longer
fixations than the second function word, the subject, and
the object; while the first function word received shorter
fixations than any of the other categories.

The first

function word also received fewer fixations than the second
function word, which received fewer fixations than the
object.

These results were seen as providing evidence to
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support the notion that eye movements in reading are
affected by cognitive processes.
In order to better understand the situation from a
theoretical research perspective this strand of psycho
logical research will be viewed in the broader context.

The

situation involved a group of psychologists investigating a
single interesting phenomenon in a research milieu devoid of
a detailed, conceptualized theory of the reading process
where the researchers were obviously unaware of the informa
tion available as a result of miscue analysis research in
the field of education.

A study of their investigations

reveals a progression from a simplistic view of reading and
of the possible causes for the phenomena toward the begin
ning of an appreciation of some of the linguistic factors
involved.

The situation is not unlike that described by

Goodman (1973a, p. 6) in reference to his early investiga
tions:
I naively looked for easily identified causeeffect relationships. For each miscue I looked for
some one cue. In this I was operating as others had
done in research on error analysis. The difference
was that I was using scientific linguistics to
categorize the phenomena. So when I found myself
saying a miscue had a graphic cause, I found myself
aware that there also were grammatical relation
ships involved.
In the light of present psycholinguistic under
standing of the reading process the evidence from this
strand of research proves interesting.

The apparent in

ability of readers to perceive fine graphic detail in

meaningful text even when instructed to do so suggests that
sampling of print may be a central strategy evident even in
this unusual reading situation.

It also indicates that

readers not only do not but actually cannot process every
letter.
The evidence indicating that readers pay greater
attention to words high in semantic content reveals the
influence of cognitive processes on perception suggesting
that readers sample the most productive cues as they bring
their linguistic competence to bear on the primary task of
getting to meaning.

The most likely explanation is that the

reader's need to comprehend is so strong that strategies
that are efficient in getting to meaning tend to dominate
the process even in the artificial reading situation that
occurs in letter cancellation research.
Research Hypotheses and Theoretical
Rationale
The following are the research hypotheses as they
relate to the research questions listed in Chapter 1.

The

hypotheses are based on the psycholinguistic theory of the
reading process described earlier.
Research Question 1
What differences, if any, will be evident in
the error detection rates of junior high school
and college subjects when given pre-reading
instructions to search for errors as compared to
read for meaning with limited exposure to the
passage?
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1.

Hypothesis 1:

That with limited exposure to the

passage, subjects who were instructed to search for
errors will have a mean error detection rate of less
than 50%.
2.

Hypothesis 2:

That with limited exposure to the

passage, subjects who were instructed to focus on
meaning will detect significantly fewer errors than
the subjects who were instructed to search for
errors.
Rationale.

These hypotheses are based on the theo

retical view that efficient readers sample the print using
the minimum number of cues necessary to get to meaning.
According to the theory, the focus on meaning is so strong
that even when readers are instructed to search for errors
their utilization of a predicting/inferencing strategy at
both the perceptual and cognitive levels will in most cases
prevent them from perceiving the majority of errors in the
passage.
3.

Hypothesis 3:

That with limited exposure to the

passage, junior high school subjects will detect
significantly fewer errors than college subjects.
Rationale.

It is hypothesized that college subjects

with greater reading experience, control of the process, and
flexibility will be able to read the passage with consider
able ease and thus be freer to detect the errors than the
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junior high school readers.

This should be particularly

evident for the subjects who have been informed of the
For the subjects who have not been informed of the

errors.

errors the difference in detection rate may be somewhat
smaller.

In individual cases there may be exceptions due

largely to the extent of the concentration by the individual
on the details of the graphics as opposed to sampling the
print to get to meaning.
Research Question 2
To what extent will subjects detect the errors
when they know that errors are present and have
unlimited search time?
4.

Hypothesis 4:

That all groups of subjects who have

unlimited time to search for errors will fall sig
nificantly short of detecting all the errors.
Rationale.

The theoretical rationale is essentially

the same as that outlined for Hypotheses 1 and 2.

It is

hypothesized that both the focus on meaning and the strate
gies of prediction and inference are so strong that even
with unlimited exposure time, subjects will fall well short
of detecting all the errors.
5.

Hypothesis 5:

That with unlimited exposure to the

passage junior high school subjects will detect sig
nificantly fewer errors than college subjects.

Rationale.

Identical to Hypothesis 3.

It is

hypothesized that the more experienced college readers will
benefit from their greater experience and flexibility even
under unlimited exposure to the passage.
Research Question 3
What differences, if any, will be evident in
the order of ease of detection of the individual
errors across instructional groups and educational
levels under both limited and unlimited exposure,
and how will such order(s) relate to predictions
based on a psycholinguistic theory of the reading
process?
6.

Hypothesis 6:

That there will be the same negative

linear trend in the order of ease of detection of
the errors across all subjects, groups, and levels,
under both limited and unlimited exposure to the
passage in the following order:
a.

boot

b.

he

c.

a part

d.

though

e.

should of

f.

the the

Rationale.

The above order of ease of detectability

was developed on:the basis of miscue analysis research evi
dence and Goodman's cyclical model of the reading process,
particularly the notions of the dominance of the meaning
cycle, the tentative nature of the process, and the readers*
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utilization of the strategies of sampling, predicting, and
confirming (Goodman and Goodman 1978, Goodman 1979).
Central to the question of the ease of detectability
is the issue of the degree of predictability or unpredicta
bility of the text.

Since the text in this study is easy to

read and has a high degree of predictability, according to
the Goodman theory readers having a high level of confidence
ought to move quickly through the visual, perceptual, and
syntactic cycles by utilizing sampling, predicting, and
confirming strategies in order to comprehend, which is.
always the primary concern in efficient reading of meaning
ful material.

This tentative movement through the other

cycles in order to get to meaning explains why readers have
such problems in detecting errors in text and is the first
consideration in determining the above order of ease of
detectability of the errors.
The second consideration is the evidence found in
miscue analysis research and suggested by letter cancella
tion research (e.g., Drewnowski 1978), that experienced
readers have learned to attend differentially to various
syntactic parts of text depending on the degree of semantic
information available.
These considerations suggest the above order of ease
of detectability.

Table 2 (p. 77) contains a description of

the errors in terms of graphic, syntactic, and semantic
change.

It is hypothesized that readers will tend to detect
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the errors which have the greatest degree of disruption to
the meaning of the text.

According to this notion the

degree of semantic change as shown in Table 2 should be most
influential in terms of error detection.

In addition it is

hypothesized that readers will attend more closely to errors
which contain more semantic information (e.g., boot as
compared to the the).

Errors with a considerable degree of

change in all three categories (e.g., a part) may not be
detected as easily as an error such as boot which involves
no syntactic change, because readers would be likely to
attend more closely to a noun because it contains visual
semantic information.
In summary, the above order of ease of detectability
of the errors is based on the notion of the ease of pre
dictability of the text which enables readers to operate at
a high level of confidence and employ efficient strategies
that enable a minimal use of other cycles as the reader
moves quickly to confirm predictions based on previous
knowledge of the world and of language and written stories.
It is hypothesized that this process is so strong that it
will tend to dominate even when readers are instructed to
search for errors.
Research Question 4
What differences, if any, will be evident in the
error detection rates of above average and below
average junior high school readers during both
limited and unlimited exposure to the passage?
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7.

Hypothesis 7:

That among the group of junior high

school subjects who have been instructed to read to
find the errors with limited exposure to the passage,
the above average readers will detect significantly
more errors than the below average readers.
8.

Hypothesis 8:

That among the group of junior high

school subjects who have been instructed to read for
meaning with limited exposure to the passage, the
below average readers will detect significantly more
errors than the above average readers.
Rationale.

Above average junior high school readers

informed about the errors should perform similarly to
college readers informed about the errors.

They should be

more flexible and better able to detect the errors.

Below

average readers in contrast should have more difficulty
dealing with the errors simply because they are not as pro
ficient and cannot process the text as well selectively or
efficiently.

However, it is hypothesized that among the

subjects not informed about the errors the above average
readers will read so efficiently in the sense of using the
fewest needed graphic cues to get meaning, that they will
not detect as many errors as the below average readers who
may be more concerned with each word and with getting each
word right.
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9.

Hypothesis 9:

That with unlimited exposure to the

passage the above average junior high school readers
will detect significantly more errors than the below
average junior high school readers.
Rationale.

Identical to the rationale for Hypothe

sis 5.
Research Question 5
What difference, if any, will be evident in
junior high school and college subjects' ability to
comprehend the passage when given pre-reading
instructions to search for errors as compared to
read for meaning?
10.

Hypothesis 10:

That subjects instructed to read for

meaning will score significantly higher on mean
passage recall score than the subjects instructed
to read to find the errors.
Rationale.

Evidence from a decade and a half of

miscue analysis research indicates that attention to meaning
and attention to fine graphic detail may be counterproduc
tive to each other.

Readers selectively attending to a

search for errors ought to have some difficulty processing
meaning.
11.

Hypothesis 11:

That college subjects will score

significantly higher on mean passage recall score
than junior high school subjects.
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Rationale.

The more experienced college readers

should be able to read more efficiently and effectively
during the timed exposure than the junior high school
readers thus resulting in better comprehension.
12.

Hypothesis 12:

That below average junior high

school readers instructed to read for meaning will
score significantly higher on mean passage recall
score than above average junion high school readers
instructed to search for errors.
Rationale.

Below average readers attending to

meaning ought to be able to process meaning better than high
ability readers attending to a search for errors.

However,

this prediction, like that in Hypothesis 10, depends on the
question of whether subjects are in fact attending to what
they have been instructed to attend to and whether they have
sufficient time to read the passage more than once, which
would allow for the utilization of both an error search and
an attention to meaning during different readings.

In addi

tion, the passage may prove to be easy for all readers to
process semantically because of its length, its relative
simplicity, and readers' possible familiarity with the story
content.

CHAPTER 3
DESIGN OF THE STUDY
The purpose of this study was to test in an experi
mental situation some aspects of a psycholinguistic theory
of the reading process.

This was attempted by examining

college and junior high school readers' processing of a
short, meaningful paragraph containing six embedded errors
(see Appendix A).
After silently reading the passage all subjects were
asked to write a recall of the errors detected and a recall
of the content of the passage.

The resulting data permitted

a comparison of the performance of the two instructional
groups of subjects on errors detected across both limited
and unlimited time, and on recall of the content of the
passage.

It also permitted a study of the ease of detection

of the errors themselves, and comparisons between the per
formances of junior high school and college readers, and
between high ability and low ability junior high school
readers.
The study addressed five research questions:
1.

What difference, if any, will be evident in the
error detection rates of junior high school and
college subjects when given pre-reading instructions
to search for errors as compared to read for meaning
with limited exposure to the passage?
60
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2.

To what extent will subjects detect the errors when
they know that errors are present and have unlimited
search time?

3.

What differences, if any, will be evident in the
order of ease of detection of the individual errors
across instructional groups and educational levels
under both limited and unlimited exposure, and how
will such order(s) relate to predictions based on a
psycholinguistic theory of the reading process?

4.

What differences, if any, will be evident in the
error detection rates of above average and below
average junior high school readers during both
limited and unlimited exposure to the passage?

5.

What differences, if any, will be evident in junior
high school and college subjects' ability to compre
hend the passage when given pre-reading instructions
to search for errors as compared to read for meaning?
The study was designed to contribute to our under

standing of readers' use of graphophonic, syntactic, and
semantic information in reading text with embedded errors,
but more specifically it focused on the following issues:
the nature of the use of perceptual information, the size of
the perceptual unit, the role of predicting and inferencing
at the perceptual level, the relationship between cognitive
and perceptual processing, the reality and value of accuracy
during reading, the relationship between a meaning and a
graphic focus, and the relative strength of the search for
meaning during reading.
The purpose of this chapter is to describe the
design of the study.

The format will be as follows:

(1)

power analysis and sample size, (2) selection of subjects,
(3) the text, (4) the errors, (5) the questionnaire,
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(6) procedure, (7) data processing and scoring procedures,
and (8) research design and statistical analysis.
Power Analysis and Sample Size
Statistical power, which is the probability of de
tecting a true difference of a given size, has been a sadly
neglected tool in experimental research.

Power value calcu

lated before the fact can readily provide the likelihood of
detecting the predicted results of a study.

Furthermore the

application of power analysis has uncovered the extent of
researcher bias in published studies.

In samples of experi

mental studies in a number of reputable journals, Cohen
(1962), Brewer (1972), and Schmelkin (1976) report that over
seventy per cent of the studies lack statistical power.
This finding suggests strong researcher bias in light of
the fact that the majority of studies find support for their
hypotheses.
One apparent cause of this problem is the accepted
tradition of relying on statistical significance as an
index of certainty based on alpha level.

Cohen and Hyman

(1979) discuss the ample warning given by authorities in the
field over the years against an over-reliance on alpha level
(Tyler 1931, Clark 1963, Cronbach and Snow 1977), and sug
gest that "investigating alpha with such importance may be
one of the most impressive examples of mass ignorance in the
history of science" (Cohen and Hyman 1979, p. 14).
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In an attempt to overcome this problem Cohen and
Hyman have suggested a convention of selecting game rules
before the fact, and utilizing after the fact tables that
emphasize size rather than alpha.

The following are the

suggested game rules:
the size of the predicted effect,
the size of the beta or Type II error,
the size of the alpha or Type I error,
cell size.
The following summary is an explication of the pro
posed convention (Cohen and Hyman 1979, p. 16):
1.

Statistical significance expressed as the
probability the researcher is willing to risk a
Type I error should be expressed only before
the fact as part of the statistical hypothesis
or prediction.

2.

So stated it becomes only one of four game
rules, of which effect size is stated first and
given, thereby, conceptual as well as visual
predominance.

3.

Every study that tests hypotheses will list its
game rules specifying power as part of its
official hypothesis.

4.

After the fact results will display effect size
not alpha (t or F values), deemphasizing the
absurd stress of a minor threat to internal
validity.
In an attempt to counteract researcher bias and an

overreliance on alpha level as a determinant of significance,
the above convention has been adopted for this study.
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1.

2.

Three game rules will be established:
a.

the population "effect" size (9),

b.

power (1-8),

c.

alpha (a).

The above game rules will be utilized to calculate
a fourth—optimum sample size.

3.

The four established game rules will form the basis
for the statistical hypothesis or prediction for
the study

The population Effect Size (0)
This is a relatively new concept referring to the
degree to which the null hypothesis is false.

It is a

general measure of how large the "effect" is in the popula
tion and is very closely related to practical or educational
significance.

Within the framework of hypothesis testing,

it can be looked upon as a specific value which is an
alternative to the null hypothesis (Welkowitz, Ewen, and
Cohen 1971, p. 187).

It is important to emphasize that as

the population effect size increases, power increases, other
things being equal.
Although there are no clear-cut methods for deter
mining the actual size of the population effect, one
potential indicator is the standard deviation.

Standard

1. The symbols and following calculations are taken
from Welkowitz et al. (1971, pp. 187-199).
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deviation data obtained from previous research are one
available measure of practical significance.

Cohen and

Hyman (1979, p. 14) have argued that "fifty percent of a
common within-standard deviation difference is noteworthy."
This convention has been adopted for this study.
In the absence of any previous known research data,
data from the two pilot studies conducted prior to the main
experiment were utilized.

Standard deviations were obtained

on numbers of errors detected (out of a possible total score
of 6) of 1.4 for sixth grade subjects and 1.2 for college
subjects.

On this basis and for the purposes of this study,

a standard deviation of 1.3 and an actual effect size of
0.65 (half of the standard deviation) were adopted.

This

effect size can be expressed as the minimum educationally
significant difference figure.

The raw score of 0.65 can

also be expressed as a mean difference between groups of
approximately
J 10.8% (from the calculation

0:6 5
r x 100).
6(errors)

Power (1-6)
Power is the probability of rejecting a false null
hypothesis.

The value of a high power level can be appre

ciated from the explanation that power of .75 limits the
probability of committing a beta error (where there exists
a real life difference but the conclusion is reached that
there is no difference) to .25 or one chance in four.

In

theory, the ideal situation would be one in which power is
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as close to 1.00 as possible.

However, as power is in

creased the required size of the sample increases, often to .
an impractical level.

Cohen (1965) has recommended .80 as

an optimum size for power and for the purpose of this-study
it was decided to keep power above a minimum of .75.
Alpha (a)
Alpha error is the likelihood of committing a Type
I error (a situation in which a true null hypothesis is
rejected).

In experimental research the traditionally

recognized levels are .05 and .01.

As part of the before

the fact game rules, alpha level has been set at .05 for
this study.
In summary, then, the following game rules have
been established:
effect size = 0.65
power > .75
alpha = .05.
Calculating Optimum Sample Size
The following is an explanation of the calculation
of the optimum sample size based on the above game rules
according to the procedure outlined by Welkowitz et al.
(1971, pp. 196-199):
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1.

The values for alpha and power are expressed in
combined form (6) derived from a prepared table
(Cohen 1965, p. 265):

if a = .05 and 1-3 = .77,

then 6 = 2.7.
2.

Usually the raw score "effect" size (0) needs to
be "standardized" by using the standard deviation
as the unit of measurement.

However, in this situa

tion the effect size is half of the standard
deviation, giving a standardized effect size of
0.5 (y).

This can be expressed as the minimum

acceptable difference between means stated in units
of standard deviation.
3.

Optimum sample size was calculated as 58.32
according to the formula suggested by Welkowitz et
al. (1971, p. 199).
On the basis of this analysis it was determined to

use a cell sample size of sixty.
Calculation of Power Level for Overall Means.

Power

level for the overall means (n = 120)^ was calculated as
3.873 using the formula suggested by Welkowitz et al. (1971,
p. 197).

From the table (Welkowitz et al. 1971, p. 265):

if a = 0.05 and 6 = 3.8 or 3.9, then power = .97.
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Statement of Game Rules
The following are the established game rules based
on the adoption of a population effect size of 0.65 minimum
difference between means on error recall scores:
1.

Cell means:

n = 60, a = 0.05, 1-3 = 0.77.

2.

Overall means:

n = 120, a = 0.05, 1-3 = 0.97.

This stringent set of game: rules which limits the
probability of finding statistical significance only applies
to the aspects of this study addressed by Research Questions
1 and 2, namely the.comparison of mean error recall scores
across instructional groups at the college and junior high
school levels.
Selection of Subjects
In order to meet the requirement of sixty subjects
per cell, the study was conducted with one hundred and
twenty college and one hundred and twenty junior high school
subjects.
The college subjects included freshmen, sophomores,
juniors, and seniors majoring in education and undertaking
a compulsory linguistics course at The University of
Arizona.

These subjects were selected for the following

reasons:
1.

As fairly typical college students they represent
relatively efficient, experienced readers.
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2.

They were readily available in the required numbers.
The junior high school subjects were eighth grade

students in communicative arts classes at Amphi Junior High
School in Tucson.

These subjects were selected for the

following reasons:
1.

The student population appears to be fairly typical
of junior high schools in the southwestern region of
the country.

The school's 785 students represent a

wide range of socioeconomic backgrounds and is made
up of approximately 80% Anglos? 13% MexicanAmericans; with small percentages of Black,
Oriental, Indian, and other foreign students.
2.

As a group the student body represents younger,
less experienced, and probably less efficient
readers than the college students, enabling a com
parison between the two levels.

3.

Eighth grade students have a level of experience and
competence that would enable them to cope with the
instructional situation with greater ease and
understanding than would be the case for younger
subjects.

4.

The authorities in the school and in the district
were extremely cooperative and willing to partici
pate in educational research.
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5.

There were sufficient numbers of students in eighth
grade communicative arts classes and the teachers
were both cooperative and helpful.
Participating junior high school teachers were asked

to evaluate subjects according to their ability to read
relevant materials for understanding during the course.of
their school work, by categorizing the subjects into equal
numbers of quartiles utilizing the notation A, B, D, or D.
These notations were later transcribed into quartile scores
of 4,

3,

2, and 1, respectively.

Subjects were also

assigned to quartiles on the basis of standardized compre
hension reading test scores as measured by the GatesMacGinitie Reading Test, 1964 (1966), administered prior to
the study and made available by the school authorities.

The

two quartile figures for each subject (teacher judgment and
reading test scores) were totaled providing a possible range
across all subjects from two to eight.

This combined

quartile score was utilized to allocate the one hundred and
twenty junior high school subjects into four equal
quartiles each containing thirty

subjects.

In the cases where divisions between quartiles were
not possible because two or more subjects had equal combined
scores at the point of division, the classroom teachers were
consulted and the division made on the basis of teacher

71

judgment concerning which subject was the superior reader.
This situation occurred with three pairs of subjects.
The division of subjects into four equal quartiles
was undertaken in an attempt to give some flexibility in
comparing high and low ability readers, enabling the in
vestigator to compare any pair of quartiles.

For the

purposes of this study it was decided to make comparisons
between the following quartiles:
three, and two and four.

one and four, one and

It is hypothesized that the

greatest differences, if any, will occur between quartiles
one and four.

In addition, the quartile comparison method

eliminates the undesirable situation often employed in good/
poor reader comparisons where the median is taken as the
point of division and a continuum of readers is divided by
one score into what is considered to be two discrete groups.
The data from both college and junior high school
subjects were collected during normal class time.

Indi

viduals who did not wish to be involved did not participate.
The identity of the subjects was preserved at all times,
with no personal names being used except in the initial
identification of junior high school subjects in order to
determine reading ability placement.
Since the study was concerning with readers' pro
cessing of a meaningful paragraph, the following subjects
were eliminated from the study on the basis of their re
sponses to the questionnaire:

three subjects who indicated
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that they had seen the text containing the errors before the
experiment and forty-eight subjects who did not give clear
indication of having read the passage at least once.
Because the number in the latter category was high,
some relevant aspects of the data obtained from these sub
jects (e.g., error recall over unlimited time), were
studied to determine whether their performance as a group
differed to that of the subjects included in the study.
Questionnaire data, test scores, and teacher judgment where
available were also consulted in an attempt to determine
whether the eliminated subjects differed from the subjects
used in the study on characteristics such as reading
ability.

The results of these comparisons will be discussed

in Chapters 4 and 5.
The Text
Whereas the vast majority of reading perception
studies have been conducted with fragmented text in situa
tions unlike normal reading, one of the foremost considera
tions of this study was to maintain as natural a reading
situation as possible within the constraints of experimental
research.

In terms of Cambourne's (1977, p. 614) continuum,

this would mean keeping it as close to the "naturalistic"
end and as far away from the "manipulative" end as possible.
In this matter the central concern was the text.
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The short, meaningful paragraph used in the study
was an adaptation of a passage containing five errors
devised by Dr. Kenneth Goodman for use in a silent reading/
oral discussion situation in teacher education classes for
the purpose of directing individuals' attention to their
own reading processes.
Goodman's original intention was to develop a text
that was relatively self-contained, easily processed, and
readily predictable in order that readers' strategies in
volving perception and information use might become evident
as they endeavored to make sense of the reading.

The

passage proved to be an effective means of gaining insight
into the nature of the reading process when used in an oral
situation where a group of individuals read the passage
silently, shared their perceptions and interpretations, and
discussed similarities and differences within the group,
together with their possible causes.
A number of minor alterations were made to the
original text including a change in subject gender from
man to woman in order to introduce a sixth error Ire in place
of she, which occurs in the following context:
he . . . ."

"Perhaps

However, the basic structure of the original

paragraph was retained for this study for two reasons: (1)
it had proved to be effective in the teacher education
classroom settings, and (2) to discover whether the text
provided further insights into the reading process in an
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experimental situation with large numbers of subjects.

The

revised passage is shown in Figure 1.

THE BOAT IN THE BASEMENT
A woman was building a boat in her basement.
When it was finished she couldn't get the
the boot out of the basement because it was
too wide to though the door. So she had to
take the boat a part to get it out. Perhaps he
should of planned ahead.
Errors:

Figure 1.

the the, boot, though, a part, he,
should of.

Passage Containing Embedded Errors

In addition, although research evidence has indi
cated the value of using long passages such as whole stories
for detailed analysis of the reading process (Menosky 1971,
Goodman and Goodman 1978, Ryan 1979), the text used in this
study, although brief, was considered by the researcher to
be of sufficient length to provide important information
about perception and the reading process.

This decision was

made on the basis of past experience in the discussion
setting and from data obtained in the pilot studies.

The

evidence obtained from these situations indicated that the
text appeared to be sufficiently meaningful, self-contained,
and cohesive to enable subjects to move quickly into a mode

75

of utilizing strategies that readers typically use in more
natural reading situations.
This appears to have been supported by the rela'tive
high quality of written recalls across all groups in this
study, since high correlation has been established between
comprehensibility and recallability (Bransford and Johnson

1973, Thorndyke 1975), and may be partially explained by
the fact that the structure of the text paragraph closely
fits a problem solving motif commonly found in short stories
and in readers' written summarization of stories
(Rummelhart 1977).

This familiarity with the structure of

the story would appear to enhance predictability and the
reader's momentum toward meaning.
If it is true that the nature of the text not only
aids comprehension, but provides a minimum of intrusion in
terms of artificiality, then the validity of the findings
of the study ought to be improved.
The Errors
Six errors were embedded in the text.

They were

designed to elicit information concerning readers' pro
cessing of the graphophonic, syntactic, and semantic cue
systems while reading.

In every case they were made up of

relatively common English words.
No attempt, has been made to neatly categorize each
error as a graphic, syntactic, or semantic error because,
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although these are seen as the major cue systems utilized by
the reader, reading is viewed as an interactional process in
which all cue systems are involved to varying degrees.
Therefore each error has been described in Table 2, accord
ing to the degree to which it involves change under each cue
system category when compared to the word/s which it re
placed.
An order of ease of detectability for the errors was
determined in Hypothesis 6 on the basis of the Goodman
theory.

it was determined principally on the notion of the

ease of predictability of the text enabling the reader to
process the text confidently, moving tentatively through the
visual, perceptual, and syntactic cycles in order to compre
hend, confirming during the process the predictions made on
the basis of the reader's knowledge of the world, of
language, and of the nature of stories.
The Questionnaire
The questionnaire (Appendix B) was designed to
provide answers concerning the subjects and their attitudes
that might prove helpful as additional information in
interpreting the data and in achieving the aims of the
study.

This information has been categorized as follows:
Question No.

1.

Personal information:
sex, age, and self-concept as a reader

a
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Table 2.

Error Description According to Degree of Graphic,
Syntactic, and Semantic Change

Error

Graphic

Syntactic

Semantic

boot
in place of
boat

SOME CHANGE

NO CHANGE

CONSIDERABLE
CHANGE

he
in place of
she

SOME CHANGE

NO CHANGE

CONSIDERABLE
CHANGE

a part
in place of
apart

SOME CHANGE
(two words in
place of one)

CONSIDERABLE
CHANGE
(ddverb to
noun phrase)

CONSIDERABLE
CHANGE (from
action related
function to
naming
function)

though
in place of
through

SOME CHANGE
(small in light
of word size
and configura
tion)

CONSIDERABLE
CHANGE
(preposition
to clause
marker)

SOME CHANGE
("though" has
little semantic
content)

should of
in place of
should have
or
should've

CONSIDERABLE
CHANGE in
second word
(Note phono
logical
features—
homophones)

CONSIDERABLE
CHANGE

NO CHANGE

the the
in place of
the

CONSIDERABLE
CHANGE

CONSIDERABLE
CHANGE (Not
possible in
English
syntax)

NO CHANGE
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Question No.

2.

3.

4.

Information to legitimize subjects:
completion of passage

b

number of times passage read

c

passage seen prior to experiment.

h

Subjects' attitudes:
emotional state

d

rate of reading including regressions

e

relative focus during the reading.

f

Subjects' awareness:
forgotten errors

g

purpose of the research.

i

Procedure
Preliminary Survey
A survey was conducted on an individual basis with
twelve college students, seeking their interpretations of
the intent of variations of the instruction requiring a
written recall of the passage.

This was undertaken in order

to determine wording that might be uniformly interpreted by
the subjects in the study, when it was found that a simply
worded instruction asking for a written recall produced
different responses from individuals ranging from brief
summaries to attempt to produce word for word reproductions
of the passage.
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The subjects were given a short passage of text and
were asked to write a recall of that passage in the form of
one of the following four instructions:
1.

"Write down everything you remember reading."

2.

"Write down what you understood when reading the

passage."
3.

"Write down what the passage was.about."

4.

"Write down what the passage meant to you."
The subjects were then shown all four variables of

the instruction and were asked to identify the intent of
each as requiring either:

(1) a summary of the main ideas,

(2) word for word recall, or (3) complete detail of every
thing understood.
A study of the subjects' answers to the above ques
tions followed by a discussion with each subject concerning
their interpretations led to the wording of the following
instruction for use in the pilot study:
Write down in your own words what the story
was about. Give as much detail as you can without
trying to repeat the passage word for word.
Pilot Studies

A pilot study was conducted in September, 1979, with
a class of twenty undergraduates at The University of
Arizona.

This study revealed that:
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1.

The system for collecting the data with instructions
on cards worked efficiently.

2.

The oral instructions required some minor altera
tions.

3.

The intent of the questions were interpreted
correctly by the subjects.

4.

A number of questions included in the questionnaire
were unnecessary and could be eliminated.

5.

The exposure time of twenty seconds for reading the
passage was slightly too long.

The questionnaire

revealed that all subjects had ample time to read
the passage, some reading it two or three times.

It

was decided to reduce the time to eighteen seconds
to limit the possibility of subjects re-reading for
meaning after they had finished searching for errors
or vice versa.

However, it was decided that to

reduce the time further would limit the subjects'
opportunities to detect the errors.
6.

The majority of subjects produced high quality
written recalls indicating a tendency to process the
text in a meaningful way without simply reproducing
the text in a word for word fashion.

7.

There were indications of interesting trends in the
data although the sample size was extremely small.
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A second pilot study was conducted in February,
1980, with twenty-eight sixth grade subjects in a Tucson
elementary classroom.

The purpose of this study was to test

the refined procedures and instruments with younger chil
dren.
1.

This study led to the following conclusions:
The instructions and procedures were suitable for
younger subjects.

2.

An exposure time of 25 seconds was suitable for
this age group for reading the selected passage.

The Experiment
In an attempt to maintain as much uniformity as
possible all data collection was supervised by the investi
gator.

Prior to the collection of the data, the following

instructions were read to all subjects:
I am asking for your voluntary participation in
this research study. If you decide to assist by
following the instructions and answering the ques
tions, your participation will indicate your consent.
If you decide not to participate, it will not
affect your grade or your schoolwork in any way.
You may withdraw from the study at any time.

The participating subjects were randomly assigned to
one of two groups.
marked "1" and

"2."

Each subject received two envelopes,
The number 1 envelope contained the

instructions for the reading of the passage.

The number 2

envelope contained two passage-related tasks and a ques
tionnaire.

Each group of subjects received different

instructions for reading the passage.

The envelopes for the
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first group contained cards instructing subjects to focus
on the errors in the passage (Figure 2).

A short story will appear on the screen for a
short time. It will contain some mistakes. Read
it through once or twice, carefully. Try to find
the mistakes.

Figure 2.

Instruction Card Focusing on Errors

The envelopes for the second group contained cards
instructing subjects to read the passage for meaning with no
mention of the errors (Figure 3).

A short story will appear on the screen for a
short time. Read it through once or twice, care
fully. Try to understand it.

Figure 3.

Instruction Card Focusing on Meaning

After the envelopes were distributed the subjects
weid given the following instructions:
Open envelope number one and read the instructions
carefully.
All subjects were then exposed to the passage pro
jected onto a large screen for the specified period (18

seconds for college subjects and 2 5 seconds for junior high
school subjects).
After the passage had been removed the subjects were
told:
Now open envelope number two and answer all of
the questions.
Envelope number 2 contained two passage-related
tasks and a brief questionnaire.
in writing by all subjects.

These were to be answered

The two passage-related tasks

consisted of a written recall of all errors detected during
the reading, and a written recall of the passage itself
(Figures 4 and 5).

Write down any errors (such as spelling mis
takes) that you noticed while you were reading.
Write them the way they appeared in the story if
you can.

Figure 4.

Question Asking for Recall of Errors

Write down in your own words what the story was
about. Give as much detail as you can without
trying to repeat the passage word for word.

Figure 5.

Question Asking for Recall of Passage
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Upon completion of the questionnaire, all subjects
were given the following instructions:
There were intentional errors in the story which
you just read. I am going to give you a second
chance to find all of those errors. I am going to
put the passage back on the screen. You may have as
much time as you need to try to find the errors.
Write the errors on page three of your answer sheet.
You may write the errors while you are reading the
passage. Write down all of the errors including
those that you might have noticed before. Don't go
back and change any of your previous answers. Don't
look at any other person's answers.
When all subjects had completed the final task, all
envelopes and answer sheets were collected (Figure 6).
Data Processing and Scoring Procedures
The data collection procedures resulted in the fol
lowing data:
1.

A list of the recalls of the errors detected during
the limited reading.

2.

A list of the recalls of the errors detected during
the unlimited reading.

3.

The written recalls of the passage.

4.

The answers to the questionnaire.
The data were collected for the purpose of obtaining

two primary measures:

subjects' perception of errors and

subjects' comprehension of the text.
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All subjects
Introductory instructions
Reading instructions
Group Two

Reading instructions
Group One

Meaning focus

Error focus

All subjects
Reading of the
passage (timed)

Written recall of the
errors detected

Written recall of the
passage

Answering of the
questionnaire

Re-reading of the passage with
written recording of all errors
detected (unlimited time)

Figure 6.

Schematic Representation of the Data Collection
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Measure of Subjects* Perception of Errors
The subjects' written recall of the errors detected
while reading the passage (during both limited and unlimited
readings) was utilized as the data for tallying whether the
subjects did or did not perceive each of the errors.
Measure of Subjects' Comprehension
of the Text
Most recent attempts to measure comprehension from
written recalls have compared the semantic content of the sub
ject's recall with the semantic content of the passage using
systems derived from propositional analysis in cognitive
psychology (Kintsch 1974, Frederiksen 1975, Meyer 1975,
Anderson 1976, Turner and Greene 1977).

This approach has

been essentially concerned with identifying propositions or
idea units based on abstract word concepts as a means of
representing meaning in text.

An associated concern has

been the relationship between the propositions within a
text.

A common trend has been to describe propositional

structures as hierarchies and to attempt to identify the
relative importance of each proposition within the structure
of the text (Kintsch 1976; Meyer 1975; Rummelhart 1976;
Thorndyke 1975, 1977).
For the purposes of this study a system was
developed for obtaining a general measure of each reader's
comprehension of the passage based on a score of the number
of "text information units" (modified propositions) found
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in the reader's written recall.

No attempt was made to

weigh the relative importance of each information unit for
the following reasons:
1.

The notion of hierarchy has not always beenrclearly
defined, nor has it been used consistently
(Manelis 1980).

2.

The pilot studies conducted prior to this experiment
revealed that all written recalls, whether long or
short, tended to contain the information which was
most necessary for gaining an understanding of the
text.

For example, ninety-four per cent of the

subjects' recalls during the pilot contained all of
the following five basic information units—WOMAN,
BUILDING, BOAT, IN BASEMENT, COULDN'T GET BOAT OUT.
This would appear to indicate that a scoring system
allocating equal value to all information units
would not be unduly disadvantageous.
In the system utilized, equal credit was given for
each information unit present in the subject's written re
call, and proportional credit was given for each unit which
contained less specific or partially complete but relevant
information.

No attempt was made to distinguish between

different classes of information units.

The adopted pro

cedure was as follows;
1.

The identification of the text information units.
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2.

A study of the subjects' written recalls in order to
identify:

3.

a.

the fully acceptable information,

b.

the partially acceptable information.

The scoring of the written recalls according to the
established criteria.
Information units identified in the text were: (1)

WOMAN, (2) BUILDING, (3) BOAT, (4) IN BASEMENT, (5) WHEN
FINISHED, (6) COULDN'T GET BOAT OUT, (7) TOO WIDE, (8) HAD
TO.TAKE BOAT APART, (9) TO GET IT OUT, and (10) SHOULD HAVE
PLANNED.

The retelling scoring outline is shown in Table 3.

Identification of Acceptable
Information
The method for determining whether an item was
acceptable or not was an interpretative one based on the
researcher's experience with language in communication.
Each item was - studied within the context of the writer's
message and was judged on the basis of its similarity in
semantic content to the information unit identified in the
text.

This technique is not unlike the technique of

holistic scoring of written compositions in the sense that
it depends on an overall impression of the intent of the
writer with specific criteria as guidelines.
ized here for the following reasons:

It is util
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Table 3.

Retelling Scoring Outline (Utilizing Items Taken
from Subjects' Recalls)
Points scored for items utilizing
wording not used in text item

Text Information Units
1. WOMAN

lady,
girl.

2. BUILDING

making,
constructing.

3. BOAT

water vessel.

4. IN BASEMENT

cellar.

5. WHEN FINISHED

done,
completed.

person,
man,
they.

garage,
house,
living room.

6. COULDN'T GET BOAT OUT
7. TOO WIDE

too big,
too large,
wouldn't fit.

didn't have
enough room.

8. HAD TO TAKE BOAT
APART

take it down,
piece by piece.

thought about
taking it
apart.

9. TO GET IT OUT

to take it
upstairs,
therefore,
thus,
so,
consequently,
then.

10. SHOULD HAVE PLANNED

didn't plan.
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1.

Competent language users constantly display the
ability to understand the semantic content of the
vast majority of the spoken and written messages
that they receive.

2.

More complex systems which attempt to remove the
subjectivity from the decision process are either
forced to eliminate important information or to
require very complex procedures unwarranted for the
purposes of this aspect of this study.

3.

The simple text utilized in this study is relatively
easy to process and understand and the number of
instances where the intent of the writer might be
unclear is believed to be minimal.
The obtained measure referred to in the study as the

passage recall score is not a direct measure of comprehen
sion but a measure of a product of comprehension.
Method of Scoring
Two points were awarded for each complete informa
tion unit found in the subject's written recall if it was
judged to match in semantic content the information unit
identified in the text (see Table 3 also).

Fully acceptable

responses included the following:
1.

Synonyms such as "constructing" or "making" in place
of "building."
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2.

Units which were judged to be very close in semantic
content within the context of the whole recall;
e.g., "didn't plan" in place of "should have
planned."

3.

Units which appear to have little connection with
the text unit but which do match the unit in
semantic content when the relationships between
units are considered.

These include many of the

items listed as acceptable for information unit 9
(Table 3).

Unit 9 states the reason for the woman

taking the boat apart.

The use of "thus," "so,"

"consequently," or "then," if used properly in the
context of a retelling, serves the same semantic
function.
In some cases it was deemed necessary to score one
point for less specific or partial information if it was
also relevant, in preference to the alternatives of giving
full recognition or no recognition for such responses.

This

was deemed to be necessary only in the cases listed under
information units 1, 4, 7, and 8 (Table 3).
For the purpose of illustrating the scoring method,
a retelling which contains typical elements from subjects'
actual retellings has been constructed and scored in
Figures 7 and 8.

A lady was making a boat in her house but she
made it too big and she couldn't get it outside,
so she had to take it apart. She should have
planned it out before she started

Figure 7.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Constructed Retelling

Text Information Units

Score

WOMAN
BUILDING
BOA T
IN BASEMENT
WHEN FINISHED
COULDN'T GET BOAT OUT
TOO WIDE
HAD TO TAKE BOAT APART
TO GET IT OUT
SHOULD HAVE PLANNED

2
2
2
1
0
2
0
2
2
2

Passage recall score

15

Total possible passage recall score = 20

Figure 8.

Scoring Details for Constructed Retelling —
(compare with outline in Table 3)
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No attempt was made to score misinformation or in
formation contained in subjects' retelling that did not
match in any way the semantic content of the text.
Research Design and Statistical
Analysis
The purpose of the study was to investigate the
processing of a short, meaningful paragraph containing em
bedded errors by junior high school and college subjects
under two different types of instructions.

In order to

achieve this purpose two primary measures were obtained:

a

written recall of the errors detected while reading and a
written recall of the content of the passage.

In addition,

relevant information about the subjects, their self-concept,
and the conditions experienced during the experiment was
collected through answers to a written questionnaire.
The following is a description of each of the re
search designs employed in utilizing the collected data to
test the research hypotheses and answer the research
questions:
1.

Research Question 1:

What differences, if any, will

be evident in the error detection rate of junior
high school and college subjects when given prereading instructions to search for errors as com
pared to read for meaning with limited exposure to
the passage?
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a.

Research Design A:

A 2 x 2 factorial design

employing two treatments (instructional focus on
meaning and on errors) across two levels (junior
high school and college) measuring recall of
errors with limited exposure.
(1) Hypothesis 1: That with limited exposure to
the passage subjects who were instructed to
search for errors will have a mean error
detection rate of less than 50%.
(2) Hypothesis 2:

That with limited exposure to

the passage that subjects who were instructed
to focus on meaning will detect significantly
fewer errors than the subjects who were in
structed to search for errors.
(3) Hypothesis 3:

That with limited exposure to

the passage junior high school subjects will
detect significantly fewer errors than
college students.
2.

Research Question 2:

To what extent will subjects

detect the errors when they know that errors are
present and have unlimited search time?
a.

Research Design B:

A 2 x 2 factorial design

employing two treatments (instructional focus on
meaning and on errors) across two levels (junior
high school and college subjects) measuring re
call of errors with unlimited exposure.
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(1) Hypothesis 4:

That all groups of subjects

who have unlimited time to search for errors
will fall significantly short of detecting
all the errors.
(2) Hypothesis 5:

That with unlimited exposure

to the passage junior high school subjects
will detect significantly fewer errors than
college students.
3.

Research Question 3:

What differences, if any, will

be evident in the order of ease of detection of the
individual errors across instructional groups and
educational levels under both limited and unlimited
exposure, and how will such order(s) relate to pre
dictions based on a psycholinguistic theory of the
reading process?
a.

Research Design C;

A 4 x 6 factorial design

employing four treatments (two sets of instruc
tional focus for junior high school and college
subjects) across the six errors from the passage
measuring detection of errors with limited
exposure to the passage.
b.

Research Design D:

A 4 x 6 factorial design (as

above) measuring detection of errors with un
limited exposure to the passage.
(1) Hypothesis 6:

That there will be the same

negative linear trend in the order of ease

of detection of the errors across all sub
jects, groups, and levels, under both
limited and unlimited exposure to the
passage in the following order:
(a) boot/boat
(b) he/she
(c) a part/apart
(d) though/through
(e) should of/should have OR should've
(f) the the/the
Research Question 4:

What difference, if any, will

be evident in the error detection rates of above
average and below average junior high school readers
during both limited and unlimited exposure to the
passage?
a.

Research Design E;

A 2 x 4 factorial design

employing two treatments (instructional focus on
meaning and on errors) across four levels
(quartiles one to four on reading test scores
and teacher judgment for junior high school
subjects) measuring recall of errors with
limited exposure.
(1) Hypothesis 7;

That among the group of

junior high school subjects who have been
instructed to read to find the errors with
limited exposure to the passage, the above
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average readers will detect significantly
more errors than the below average readers.
(2) Hypothesis 8;

That among the group of

junior high school subjects who have been
instructed to read for meaning with limited
exposure to the passage, the below average
readers will detect significantly more
errors than the above average readers,
b.

Research Design F:

A 2 x 4 factorial design

employing two treatments (instructional focus on
meaning and on errors) across four levels
(quartiles one to four on reading test scores
and teacher judgment for junior high school sub
jects) measuring recall of errors with unlimited
exposure.
(1) Hypothesis 9:

That with unlimited exposure

to the passage the above average junior high
school readers will detect significantly
more errors than the below average junior
high school readers.
5.

Research Question 5;

What differences, if any, will

be evident in junior high school and college sub
jects' ability to comprehend the passage when given
pre-reading instructions to search for errors as
compared to read for meaning?
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Research Design G:

A 2 x 2 factorial design

employing two treatments (instructional focus on
meaning and on errors) across two levels (junior
high school and college subjects) measuring
passage recall score.
(1) Hypothesis 10:

That subjects instructed to

read for meaning will score significantly
higher on mean passage recall score than the
subjects instructed to read to find the
errors.
(2) Hypothesis 11;

That college subjects will

score significantly higher on mean passage
recall score than junior high school sub
jects.
Research Design H;

A 2 x 4 factorial design

employing two treatments (instructional focus on
meaning and on errors) across four levels
(quartiles one to four on reading test scores
and teacher judgment for junior high school sub
jects) measuring passage recall score.
(1) Hypothesis 12;

That below average junior

high school readers instructed to read for
meaning will score significantly higher on
mean passage recall score than above average
junior high school readers instructed to
search for errors.

CHAPTER 4
RESULTS
This experimental study investigated readers'
processing of a meaningful paragraph containing embedded
errors, for the purpose of testing a psycholinguistic theory
of the reading process.

Two hundred and forty junior high

school and college subjects were given two different sets
of instructions for reading a short paragraph containing
six errors.

One group was instructed to read for meaning

with no knowledge of the presence of the errors.

The other

group was instructed to read to detect the errors.

Measures

were obtained for the readers' ability to detect the errors
and understand the semantic content of the passage.
In order to fulfill the main purposes of the study
five research questions were formulated involving twelve
hypotheses.

The research hypotheses were formulated on the

basis of the Goodman Model of Reading and focused on
possible differences across groups (meaning and error
focus), across levels (junior high school and college), and
across reading ability at the junior high school level
(above and below average) on the following:
1.

Number of errors detected with both limited and
unlimited exposure to the passage.
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2.

Degree of detection for individual errors with both
limited and unlimited exposure to the passage.

3.

Passage recall score.
Appropriate analyses were performed on the data

relevant to each hypothesis.

Table 4 summarizes and shows

the relationships between the research questions, designs,
and hypotheses.

The findings of the analyses are presented

in this chapter under each research question and the
associated hypotheses.

Unless otherwise stated the alpha

level under consideration will be £ < 0.05.

Throughout this

chapter the group instructed to read for meaning will be
referred to as the meaning focus group.

The group

instructed to search for the errors will be referred to
as the error focus group.
Research Question 1: Error Detection
Rates Under Limited Exposure
The first research question was concerned with the
number of errors the subjects would detect with limited
exposure to the text.

It was stated thus:

What differences, if any, will be evident in
the error detection rates of junior high school
and college subjects when given pre-reading
instructions to search for errors as compared to
read for meaning with limited exposure to the
passage?
Three research hypotheses were formulated in rela
tion to this research question.

The results of the data

analysis are presented as they relate to each hypothesis.

Table 4.

Summary of Research Questions, Research Design, and Hypotheses

Research Questions

1. What differences if any
will be evident in the error
rates of junior high school
and college subjects when
given pre-reading instruc
tions to search for errors
as compared to read for
meaning with limited
exposure to the passage?

2. To what extent will sub
jects detect the errors when
they know that errors are
present and have unlimited
search time?

3. What differences, if any,
will be evident in the order
of ease of detection of the
individual errors across
instructional groups and age
levels under both limited
and unlimited exposure, and
how will such order(s)
relate to predictions based

Research Design
2x2 factorial
group by level
error recall with
limited exposure.

Hypotheses
1. Error group will detect
signficantly less than 50% of
the errors.
2. Meaning group will detect
significantly less than the
error group.
3. Junior high school sub
jects will detect signifi
cantly fewer errors than
college subjects.

2x2 factorial
group by level

4. All groups will fall
significantly short of
detecting all errors.

error recall with
unlimited exposure.

5. Junior high school sub
jects will detect signifi
cantly fewer errors than
college subjects.

4x6 factorial

9. There will be a negative
linear trend across the
errors from error 1 to error
6 for all groups and treat
ments with both limited and
unlimited exposure.

group and level by
individual errors.
error recall with
limited exposure.

Table 4.—Continued Summary of Research Questions, Research Design, and Hypothe
Hypotheses
Research Questions

on a psycholinguistic theory
of the reading process?

Research Design

Hypotheses

4x6 factorial
group and level by
individual errors.
error recall with
unlimited exposure.

4. What differences, if any,
will be evident in the error
detection rates of above
average and below average
junior high school readers
during both limited and
unlimited exposure to the
passage?

2x4 factorial
group by reading
ability quartiles.
error recall with
limited exposure.
2x4 factorial
group by reading
ability quartiles.

6. Good readers will detect
significantly more errors
than poor readers among those
focusing on errors.
7. Poor readers will detect
significantly more errors
than good readers among
those focusing on meaning.
8. Good readers will detect
significantly more errors
than poor readers.

error recall with
unlimited exposure.
5. What differences, if any,
will be evident in junior
high school and college
subjects' ability to compre
hend the passage when given
pre-reading instructions to

2x2 factorial
group by level
passage recall
score.

10. Meaning group will score
significantly higher than
error group.
11. College subjects will
score significantly higher

Table 4.—Continued Summary of Research Questions, Research Design, and
Hypotheses
Research Questions

Research Design

search for errors as com
pared to read for meaning?

Hypotheses
than junior high school
subjects.

2x4 factorial
group by reading
ability quartiles.

12. Poor readers in the
meaning group will score
significantly higher than
good readers in the error
group.

passage recall
score.
Group = error focus and meaning focus.
Level = junior high school and college.
Ability = high ability and low ability readers at the junior high school level.
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Research Hypothesis 1
That with limited exposure to the passage, subjects
who were instructed to search for errors will have a mean
error detection rate of less than 50%.
Analysis.

Table 5 shows that the percentage of total

possible errors detected with limited exposure to the text by
the error focus group was 36.94%.

In order to determine

whether the above percentage was significantly different from
50%, a one sample test of proportions was performed.

The

results of that test indicated a significant difference,
p < 0.01.

On the basis of the above analysis Hypothesis 1

was confirmed.
Research Hypothesis 2
That with limited exposure to the passage, subjects
who were instructed to focus on meaning will detect signifi
cantly fewer errors than the subjects who were instructed to
search for errors.
Research Hypothesis 3
That with limited exposure to the passage, junior
high school subjects will detect significantly fewer errors
than college subjects.
Analysis.

The number of errors detected by subjects

with limited exposure to the passage across groups and levels
is presented in the form of sums, means, and percentages of

Table 5.

Sums, Means, Standard Deviations, and Percentages of Errors Detected
Across Groups and Levels: Limited Exposure

n

Total
Errors
Detected

Mean Number
of Errors
Detected

Standard
Deviation

Percentage of
Total Possible
Errors

120

266

2.2167

1.0861

36.94

Junior High School

60

114

1.9000

1.0846

31.67

College

60

152

2.5333

0.9994

42.22

120

205

1.7083

0.9561

28.47

Junior High School

60

90

1.5000

1.0168

25.00

College

60

115

1.9167

0.8496

31.94

240

471

1.9625

1.0523

32.71

Variable
Group:
Error Focus
Level:

Group:
Meaning Focus
Level:

Entire Population:

!

t
•

!
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total possible errors in Table 5.

The relevant data were

subject to a two-way analysis of variance whose results are
shown in Table 6.

The analysis revealed no significant

interaction between instructional groups and junior high
school and college levels.

Significant differences were

found in error detection rates across instructional groups,
£ < 0.001 and across junior high school and college levels,
£ < 0.001.

Table 6.

ANOVA Summary of Number of Errors Detected Across
Group and Level: Limited Exposure

Source of
Variation

Sum of
Squares

Degrees of
Freedom

Mean
Square

F

Signifi
cance
of F

Group

15.504

1

15.504

15.777

0.001

Level

16.537

1

16.537

16.829

0.001

0.704

1

0.704

0.717

0.398

Residual

231.917

236

0.983

Total

264.662

239

1.107

Group/Level

Because of the statistically significant lower mean
error detection rate of the meaning group when compared with
the error group (Tables 5 and 6), Hypothesis 2 was con
firmed.

Hypothesis 3 was confirmed on the basis of the

statistically significant lower mean error detection rate
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of the junior high school subjects when compared with the
rate of the college subjects (Tables 5 and 6).
Comparison with Power Analysis
"Effect" Size
The actual differences in mean number of errors
detected across groups and levels fell short of the popula
tion "effect" size utilized in the power analysis in
Chapter 3.

A study of Table 7 reveals however, that these

differences are approximately half of the standard deviation
found in this study.

This figure, based on the entire study

population of 240 is likely to be a better indicator of the
real population effect size than the standard deviation used
in the power analysis calculations based on a sample of 48
younger subjects.

Table 7.

Comparison of Mean Error Recall Differences with
Limited Exposure Across Groups and Levels in
Relation to Standard Deviations and Effect Sizes
from Power Analysis and from This Study

Variable

n

Standard
Deviation

Effect Size
(1/2 S.D.)

Power Analysis Data

48

1.3000

0.6500

240

1.0523

0.5262

Study Data

Mean error difference across groups with limited
exposure: 0.5084.
Mean error difference across levels with limited
exposure: 0.5250.
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Therefore, in addition to the highly significant
differences found in the error detection rates across groups
and levels as reported in the above analysis, the indica
tions are that these differences when compared with the
available evidence on population effect size are note
worthy (Cohen and Hyman 1979).
Discussion.

In relation to Research Question 1,

the planned comparisons resulted in strong support for the
Goodman Model of Reading in terms of the acceptance of the
first three research hypotheses.

The prediction of a less

than 50% detection rate was strongly confirmed.

Readers

who were aware of the errors and had been instructed to
search for them detected significantly less than half of
the errors (37%), while readers who were instructed to read
for meaning detected only a little more than a fourth of the
errors (28.5%).
The low detection rate of the meaning focus group
strongly suggests that efficient readers do utilize a
minimum of the graphic information, but the measure of
error recall for error detection in this study may be a
limited one in light of the fact that some errors may have
been detected but forgotten.

This issue will be clarified

in the discussion under Research Question 2.

However, it

is possible that the use of minimal graphic information in
reading situations more natural than those existing in this
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study is even less than evidenced in this study as the per
ception of even one error by a subject in the meaning focus
group would alert them to process the graphics more care
fully.
The notion of the operation of a predicting/
inferencing strategy at the perceptual as well as the
cognitive level appears to be a plausible explanation for
the low detection rates.

Even the readers who had been

instructed to search for the errors appeared to be prevented
by some mechanism or strategy from perceiving many of the
errors.

An alternate explanation could be that subjects

perceived all of the letters involved in the words but were
not able to recognize them as errors due to insufficient
knowledge of such aspects as spelling or syntax.

This is

possible particularly for some of the junior high school
subjects in the case of a part and should of, but does not
apply to boot, he, or the the, and is unlikely in the case
of though.

The issues involved in differences in individual

error detection rates will be discussed under Research
Question 3.
Table 8 shows the frequency of error detection
scores across groups and levels.

None of the 240 subjects

in the study recalled all six errors.

Of the 120 subjects

in the error focus group, only one detected five of the six
errors.

As an explanation, it is unlikely that subjects did

not have time to detect the errors since all subjects who
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Table 8.

Frequency of Error Detection Scores Across Groups
and Levels: Limited Exposure
Number of Errors
Detected Per Subject

Group
Error Focus

Meaning Focus

0

1

2

3

4

5

6

Junior High
School (n = 60)

6

15

23

11

5

0

0

College (n = 60)

1

10

13

29

6

1

0

Junior High
School (n = 60)

9

24

17

8

2

0

0

College (n = 60)

1

17

31

9

1

1

0

17

66

84

57

14

2

0

Level

Entire Population: (n = 240)

had failed to read the passage at least once were eliminated
from the study.

Table 9 shows that 57% of the subjects in

the study read the passage more than once.

Furthermore, the

subjects who reported reading the passage only once were
likely to have been reading it carefully as well as
slowly.
The confidence intervals in Table 10 and the summary
of the one-way analysis of variance in Table 11 show the
significant increase in mean error recall across the number
of times the passage was read during limited exposure.

The

speed of reading is unlikely to be the significant factor
in these results but rather the additional exposure to the

Ill

Table 9.

Number of Times the Text was Read: Percentages
Across Groups and Levels
Number of Times Passage Read

Group

More than 3

1

Junior High
School

51.7

36.7

10.0

1.7

College

48.3

46.7

5.0

0.0

Junior High
School

39.7

48.3

10.3

1.7

College

31.7

58.3

8.3

1.7

All Junior High School

45.7

42.5

10.15

1.7

All College

40.0

52.5

6.65

0.85

Entire Population

42.8

47.5

8.4

1.3

Error
Focus

Meaning
Focus

2

3

Level

Table 10.

Summary of Data and Confidence Intervals of Number of Errors Recalled
with Limited Exposure Across Number of Times the Text was Read

Group

Count

Mean

St.
Dev.

St.
Error

Min.

Read
Once

102

1.7451

1.0962

0.1085

0

4.0

1.5298 to 1.9604

Read
Twice

113

2.0619

0.9846

0.0926

0

5.0

1.8784 to 2.2455

Read
Three
Times

20

2.3500

0.9333

0.2087

1.0

5.0

1.9132 to 2.7868

Total

235

1.9489

0

5.0

Max.

95% Conf. Int. for Mean

Table 11.

ANOVA Summary of Errors Recalled with Limited Exposure Across Number
of Times the Text was Read

Source
Between Groups

Sum of
Squares

Degrees of
Freedom

Mean Square

F

Significance
of F

4.1876

.0163

8.8983

2

4.4492

Within Groups

246.4889

232

1.0625

Total

255.3872
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errors with each reading, together with the fact that the
subjects who read the text more often and detected more
errors, are likely to be the better readers.
The superior performances by college subjects across
both instructional groups would appear to indicate that more
experienced readers are more efficient and thus freer to
selectively attend to the graphics than less experienced
readers represented by the junior high school subjects,
whether they were instructed to do so or not.

They may

also be more experienced in terms of expecting tricks in
the text.

However, the differences between the error

detection rates of college and junior high school groups
did not differ significantly across instructional groups.
The junior high school detection rate was 75% of the college
rate in the error focus group and 78% in the meaning focus
group.
When considering differences in error detection
across levels, it is important to remember that the junior
high school and college subjects were permitted 25 seconds
and 18 seconds exposure time respectively.

This imposed a

limitation on the interpretation of the data when comparing
the two levels.

In addition, of the 48 subjects eliminated

from the study for failing to read the passage at least
once, 30 were junior high school subjects.

This suggests

that the junior high school subjects* exposure time should
have been extended.

However, a study of Table 9 reveals
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relatively similar patterns across levels on the number of
times the text was read providing some validation for the
exposure times used.

Table 11 also shows that a greater

percentage of junior high school subjects read the passage
three times or more when compared with college subjects
indicating that an increase in exposure time for the junior
high school level would not have been desirable.
The superior ability to detect errors by the college
readers does not necessarily contradict the notion of a
minimal sampling of the print.

It suggests that they are

better able to utilize their efficiency and experience to
selectively focus on the errors than the junior high school
subjects but only to a limited degree.

The low overall

mean error detection rate across all groups and levels
supports the theoretical viewpoint of a minimal sampling of
the print.

It must also be remembered that the college

subjects are likely to be superior representatives of their
age group in terms of reading ability and experience.
The inability of subjects to detect the majority
of the errors with limited exposure to the passage as
revealed by the analysis of the data in relation to Research
Question 1, provides additional support for the considerable
body of research literature available on readers' failure to
detect graphic detail (Pillsbury 1897, Huey 1968, Kolers
1969, Smith 1978, Drewnowski and Healy 1977).

It also
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provides considerable support for the Goodman Model of
Reading.
I

Research Question 2; Error Detection Rates
Under Unlimited Exposure
The second research question was concerned with the
number of errors the subjects would detect when they were
informed about the presence of the errors and were given
as much time as they required in order to detect them.

It

was stated as follows:
To what extent will subjects detect the errors
when they know that errors are present and have
unlimited search time?
All subjects were permitted unlimited exposure to
the passage during which time they were permitted to write
down any errors they detected.

This occurred after the

subjects had completed error and passage recalls following
limited exposure to the text.

It was undertaken for the

following reasons:
1.

To provide a situation where the need to recall
the detected errors was eliminated in order to
overcome the limitation of possible forgotten
errors.

2.

To provide a more powerful test to further existing
understanding of the extent of readers' inability
to detect graphic variations in meaningful text.
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Two research hypotheses were formulated in relation
to this question.

No hypothesis was developed concerning

group differences due to the fact that the meaning focus
group was effectively eliminated from this aspect of the
study when all subjects were informed of the presence of
the errors.
Research Hypothesis 4
That all groups of subjects who have unlimited time
to search for errors will fall significantly short of
detecting all the errors.
Analysis.

Table 12 contains a summary of the data

of errors detected with unlimited exposure in the form of
sums, means, standard deviations, and percentages of total
possible errors.

A 99% confidence interval was constructed

around the highest error detection percentage for all
groups, namely, the 70% of total possible errors detected
by the college meaning focus group (Table 12).

The

following result was obtained:
C(64.52% < y < 75.47%) = 99%
Thus, we can be 99% confident that the percentage of errors
detected with unlimited exposure to the passage for the
entire college meaning focus population would fall within
this range.

As the upper limit of the range is far removed

from the 100% level for this, the highest scoring group,
Hypothesis 4 has been confirmed.

Table 12.

Sums, Means, Standard Deviations, and Percentages of Errors Detected
Across Groups and Levels: Unlimited Exposure

n

Total
Errors
Detected

Mean Number
of Errors
Detected

Standard
Deviation

Percentage of
Total Possible
Errors

120

462

3.8500

0.9584

64.17

Junior High School

60

212

3.5333

0.8919

58.89

College

60

250

4.1667

0.9236

69.44

120

457

3.8083

1.0946

63.47

Junior High School

60

205

3.4167

1.0623

56.94

College

60

252

4.2000

0.9881

70.00

240

919

3.8292

1.0268

63.82

Variable
Group:
Error Focus
Level:

Group:
Meaning Focus
Level:

Entire Population:
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Research Hypothesis 5
That with unlimited exposure to the passage junior
high school subjects will detect significantly fewer errors
than college subjects.
Analysis.

The unlimited exposure error detection

data across groups and levels were subject to a two-way
analysis of variance whose results are shown in Table 13.
The analysis revealed no significant interaction between
groups and levels and no significant differences in error
detection across groups.

Table 13.

ANOVA Summary of Number of Errors Detected Across
Groups and Levels: Unlimited Exposure

Source of
Variation

Sum of
Squares

Degrees of
Freedom

Mean
Square

F

Signifi
cance
of F

Group

0.104

1

0.104

0.111

0.739

Level

30.104

1

30.104

32.082

0.001

0.338

1

0.338

0.360

0.549

Residual

221.450

236

0.938

Total

251.996

239

1.054

Group/Level
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Significant differences were found in error detec
tion across levels, £ < 0.001.

On the basis of the

significantly higher mean error detection rate by the
college subjects, Hypothesis 5 was confirmed.
Comparison with Power Analysis
"Effect" Size
Table 14 shows that the actual difference in mean
error detection rate between college and junior high school
subjects was more than half the standard deviation of the
study data and approximated the population effect size
utilized in the power analysis calculations.

As was the

case under Hypotheses 2 and 3, this difference size can be
considered noteworthy.

Table 14.

Comparison of Mean Error Recall Difference with
Unlimited Exposure Across Levels in Relation to
Standard Deviations and Effect Sizes from Power
Analysis and from This Study

Variable

n

Standard
Deviation

Effect Size
(1/2 S.D.)

Power Analysis Data

48

1.3000

0.6500

240

1.0523

0.5250

Study Data

Mean error difference across levels with unlimited
exposure: 0.6334.
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Discussion.

This aspect of the study was undertaken

to provide a powerful test of readers' inability to detect
errors under conditions that eliminated the problem of
memory loss which existed under error recall in the first
phase of the study.

The strength of the findings relating

to Hypothesis 4 can be appreciated when the conditions and
results are considered together:
1.

The text was very short and easy to read.

2.

All 240 subjects were told that errors had been
embedded in the text.

3.

They were instructed to search for the errors and
record them.

4.

All subjects were permitted to read the passage as
many times as they needed in order to detect all
the errors.

The researcher waited until everyone

had finished the task.

Subjects appeared to take

this phase of the study very seriously spending long
periods of time reading and re-reading the text.
Some subjects took as long as five minutes, enough
time to read the passage twenty to thirty times.
5.

The mean error detection rate across all subjects
was 62.82% of total possible detections.

6.

The error detection percentages across all groups
and levels ranged from 56.94% to 70%.
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The evidence already cited is further strengthened
by reference to Table 15.

Even under the above described

optimum conditions for detecting the errors, the range of
individual scores on error detection was 1-6.

Of 240

subjects only 11 detected all six errors while 21 detected
two errors or less.
The error detection rates under unlimited exposure
suggest that readers did not and could not read letter by
letter even when instructed to search for the errors.

The

only alternate explanation is that they perceived all of
the graphics, but did not recognize them as errors.

This

is unlikely, but the possibility will be considered further
under Research Question 3.

The results also provide further

evidence in support of the notions of sampling the print, of
the domination of cognition over perception, of an
inferencing/predicting strategy at the perceptual level, and
of the apparent need for readers to process text for meaning.
The evidence for the latter will be more fully discussed
under Research Question 4.
The non-significantly different group error detec
tion scores during unlimited exposure (Tables 12 and 13),
particularly when seen in contrast to the highly significant
differences found between instructional groups during
limited exposure (Tables 5 and 6), strongly confirms the
elimination of the meaning focus group during this phase of

Table 15.

Frequency of Error Detection Scores Across the Range of Scores: Groups
and Levels Under Unlimited Exposure
Number of Errors Detected
Per Subject

Group
Error Focus

Meaning Focus

Level

0

1

2

3

4

5

6

Junior High
School (n = 60)

0

0

8

20

24

8

0

College (n = 60)

0

0

2

12

23

20

3

Junior High
School (n = 60)

0

3

7

20

24

4

2

College (n = 60)

0

0

1

15

21

17

6

0

3

18

67

92

49

11

Entire Population: (n == 240)
Percentages

1%

8%

28%

38%

20%

5%

Cumulative Percentages

1%

9%

37%

75%

95%

100%
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the study, and provides some indication that subjects were
following directions.
The highly significant difference in mean error
detection rate between junior high school and college
subjects (Table 13, Hypothesis 5), confirms the evidence
under Hypothesis 3, suggesting that more mature readers
are more efficient and therefore are better able to
selectively use the process.

It also indicates that the

differing exposure times used in phase one of the study did
not appear to interfere with the comparison across levels.
Furthermore, the fact that the most proficient readers as
represented by the college subjects, could only detect
approximately 70% of the errors under unlimited exposure
would suggest that they were engaged in any one or all of
the following strategies: sampling a minimum of print;
being drawn into processing meaning in spite of the instruc
tions; and on the basis of their understanding of language
and of written stories, making predictions that influenced
their perception of the print.

These strategies would also

apply to the junior high school subjects, the difference
being that they, being somewhat less proficient were more
involved with the process in the sense of having to work
at it, and were less free to shift strategies to fit
different purposes.

An alternate or additional explanation

is that college subjects as a group have been trained or
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have learned to read to detect errors such as in proof
reading, more effectively than junior high school subjects.
These and other possible explanations of the results
will be discussed in relation to the data resulting from a
study of the differences in detection across the individual
errors under Research Question 3.
The acceptance of Hypotheses 4 and 5, together with
the considerably low error detection rates across all groups
and levels under ideal error detection conditions with
unlimited exposure to the text appears to provide additional
support for the findings under Research Question 1 and
further verification of the Goodman Model of Reading.
Research Question 3: Individual Error Detection
Rates Under Limited and Unlimited Exposure
The third research question was concerned with
possible differences in the rate of detection of individual
errors under both limited and unlimited exposure to the
text.

It was stated thus:

What differences, if any, will be evident in
the order of ease of detection of the individual
errors across instructional groups and educational
levels under both limited and unlimited exposure
and how will such order(s) relate to predictions
based on a psycholinguistic theory of the reading
process?
One hypothesis was formulated in relation to this
research question.
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Research Hypothesis 6
That there will be the same negative linear trend
in the order of ease of detection of the errors across all
subjects, groups, and levels, under both limited and
unlimited exposure to the passage in the following order:
(1) boot, (2) he, (3) a part, (4) though, (5) should of,
(6) the the.
This hypothesis was formulated on the basis of the
belief that a study of the trend of the ease of detection
of the individual errors would provide worthwhile insights
into the nature of the reading process.

The directional

trend was predicted on the basis of Goodman's cyclical
theory (Goodman and Goodman 1978, Goodman 1979) and the
apparent dominance of the reader's need to move to meaning,
and is therefore a test of that theory in an experimental
research situation.
Hypothesis 6 will be analyzed under the following
five subquestions:
1.

Is the predicted trend present for all subjects
under both limited and unlimited exposure?

2.

Is the predicted trend present for error focus
subjects under both limited and unlimited exposure?

3.

Is the predicted trend present for meaning focus
subjects under both limited and unlimited exposure?

4.

Is the predicted trend present across groups and
levels under limited exposure?
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5.

Is the predicted trend present across groups and
levels under unlimited exposure?
Analysis.

A summary of all the data relevant to

research Hypothesis 6 concerning the numbers of detections
made for each embedded error is presented in the form of
sums and percentages under limited exposure in Table 16 and
under unlimited exposure in Table 17.

The data were subject

to repeated measures analysis, the results of which are
shown in Table 18 for the limited exposure condition.

The

analysis revealed significant interaction between the
instructional groups at the junior high school and college
levels and the individual errors, £ < .0001.

Significant

differences were found across groups, £ < .0001 and across
individual errors, p < .0001.

The results for the unlimited

exposure condition are shown in Table 19.

The analysis

revealed significant interaction between the instructional
groups at the junior high school and college levels and the
individual errors, £ < .0001.

Significant differences were

found across groups, £ < .0001 and across individual
errors, £ < .0001.

The ease of detection trends across

errors one to six are graphed as tjiey relate to the five
previously formulated sub-questions, in Tables 21-25 (pp.
143-147).
Discussion.

The repeated measures analysis revealed

highly significant differences in error detection rates

Table 16.

Summary of Data of Number of Detections Made for Each Error: Sums and
Percentages Across Groups and Levels Under Limited Exposure
Error 1
(boot)

variahle
Error focus
J.H.S.
Error focus
College
Error focus
Total

n

sum

perc.

Error 2
(he)
sum

perc.

Error 3
(a part)
sum

perc.

Error 4
(though)
sum

perc.

Error 5
(should of)
sum

perc.

Error 6
(the the)
sum

perc.

(60)

48

80.0

35

58.3

16

26.7

13

21.7

1

1.7

1

1.7

(60)

52

86.7

47

78.3

38

63.3

8

13.3

6

10.0

1

1.7

(120)

100

83.3

82

68.3

54

45.0

21

17.5

7

5.8

2

1.7

(60)

37

61.7

36

60.0

13

21.7

2

3.3

1

1.7

1

1.7

Meaning focus
J.H.S.
Meaning focus
College
Meaning focus
Total

(60)

44

73.3

41

68.3

21

35.0

4

6.7

3

5.0

2

3.3

(120)

81

67.5

77

64.2

34

28.3

6

5.0

4

3.3

3

2.5

Entire
population

(240)

181

75.4

159

66.2

88

36.7

27

11.3

11

4.6

2.1

Table 17.

Summary of Data of Number of Detections Made for Each Error: Sums and
Percentages Across Groups and Levels Under Unlimited Exposure
Error 1
(boot)

Variable

sum

perc.

Error 2
(he)
sum

perc.

Error 3
(a part)
sum

perc.

Error 4
(though)
sum

perc.

Error 5
(should of)
sum

perc.

Error 6
(the the)
sum

perc.

Error focus

J.H.S.
Error focus
College
Error focus
Total

(60)

59

98.3

59

98.3

41

68.3

34

67.5

5

8.3

14

23.3

(60)

58

96.7

57

95.0

57

95.0

34

56.7

34

56.7

9

15.0

(120)

117

97.5

117

97.5

98

81.7

68

56.7

39

32.5

23

19.2

(60)

60 100.0

56

93.3

34

56.7

35

58.3

5

8.3

15

25.0

Meaning focus

J.H.S.
Meaning focus
College
Meaning focus
Total

(60)

57

95.0

59

98.3

58

96.7

34

56.7

28

46.7

16

26.7

(120)

117

97.5

115

95.8

92

76.7

69

57.5

33

27.5

31

25.8

Entire
population

(240)

234

97.5

232

96.7

190

79.2

137

57.1

72

30.0

54

22.5
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Table 18.

Repeated Measures Summary on Proportion of Error
Detections Across Individual Errors and Groups:
Limited Exposure

Source of
Variation
Groups
Error (group)
Individual Errors
Groups/Errors
Error (ind. errors)

Table 19.

Mean
Square

Degrees of
Freedom

F

P

1.8328
0.1636

3
236

11.202

0.0000

24.7396

5

203.666

0.0000

0.3866
0.1215

15
1180

3.183

0.0001

Repeated Measures Summary on Proportion of Error
Detections Across Individual Errors and Groups:
Unlimited Exposure

Source of
Variation
Groups
Error (group)
Individual Errors
Groups/Errors
Error (ind. errors)

Mean
Square

Degrees of
Freedom

F

P

1.6913
0.1565

3
236

10.809

0.0000

25.6574

5

204.813

0.0000

0.9595
0.1253

15
1180

7.659

0.0000
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across the individual errors.

This finding combined with a

description of each of the line graphs relating to the five
sub-questions will be undertaken in order to reach a
conclusion regarding Hypothesis 6.
Sub-question 6a.

Is the predicted trend present for

all subjects under both limited and unlimited exposure?
The relevant information is presented in the form of
a line graph in Figure 9.

A study of the graph and the sums

and percentages in Tables 16 and 17 reveals

a definite

negative linear trend in the ease of detection of error
number one through error number six under both exposure
conditions.

On the basis of this evidence, sub-question 6a

is answered in the affirmative.
Sub-question 6b.

Is the predicted trend present for

error focus subjects under both limited and unlimited
exposure?
Figure 10 presents the error detection percentages
for error focus subjects in the form of a line graph for
both limited and unlimited exposure conditions.

The

data clearly reveal the predicted negative trend in ease
of detection from error one through error six under the
limited exposure condition.

The error detection rate under

the unlimited exposure condition reveals a remarkably
similar trend which is only prevented from being con
tinuously negative by the equal detection rates for errors
one and two.

The fact that the rates for these two are
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extremely high indicates a likelihood of one hundred per
cent detection rates for these errors with some error of
measurement involved.

The ceiling effect that is present

in this situation diminishes the chance of a trend being
observable at these high detection rates.

A similar

bottom effect would prevail across extremely low detection
rates.
In summary, sub-question 6b can be answered in the
affirmative under the limited exposure condition and
although it cannot be answered in the affirmative under
the unlimited exposure condition, there is clearly a strong
negative trend parallel to that under the limited exposure
condition which exists across all but two points of the
scale where the ceiling effect prevents a trend being
revealed.
Sub-question 6c.

Is the predicted trend present for

meaning focus subjects under both limited and unlimited
exposure?
The relevant data in Tables 16 and 17 and the line
graphs in Figure 11 reveal negative linear trends in the
ease of detection of error number one through error number
six under both limited and unlimited exposure conditions.
Although the ceiling and bottom effects discussed under subquestion 6b are observable at the upper and lower ends of
the percentage scale resulting in trends that are less
clearly observable, the trend nevertheless is a negative
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Figure 11.

Percentages of Total Possible Detections Made for Each Error Under
Limited and Unlimited Exposure: Meaning Focus Subjects
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one across all errors under both exposure conditions and
sub-question 6c can be answered in the affirmative.
Sub-question 6d.

Is the predicted trend present

across groups and levels under limited exposure?
The percentage data from Table 16 have been
presented in the form of a line graph in Figure 12.

A

study of the data reveals a definite negative linear trend
in ease of detection from error number one through
error number six for college subjects across instructional
groups.

It also reveals a clear negative linear trend from

error number one through error number five for junior high
school subjects across instructional groups, with errors
five and six having equal detection percentages across both
groups.

The fact that the error detection rates for errors

five and six were extremely low (only one subject out of
sixty detected each error across both instructional groups)
decreases the likelihood of trends being revealed.
In summary, sub-question 6d can be answered in the
affirmative for both instructional groups of college
subjects across all errors.

A clear negative linear trend

also exists for both instructional groups of junior high
school subjects across errors one to five, with equal and
extremely low rates of detection being evident across errors
number five and six.
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Figure 12.

Percentage of Total Possible Detections Made for Each Error Across
Group and Level: Limited Exposure
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Sub-question 6e.

Is the predicted trend present across

groups and levels under unlimited exposure?
A study of the percentage data in Table 17 together
with the line graphs in Figure 13 indicates the same general
negative trend in ease of detection across errors as was
evidenced in the previous analyses.

However this is true

across fewer points on the scale and some complexity is
evident.

Because of the condition of unlimited exposure,

the error detection rates for errors one to three tend to
be extremely high.

These almost perfect rates limit the

likelihood of a trend being evident.

The trend from error

three to error six was generally negative with two cases of
positive or near positive trends providing interesting
contrasts.

The strongest positive trend occurred for both

instructional groups of junior high school subjects between
errors five and six.

For these subjects error five (should

of) remained very difficult to detect under the unlimited
exposure condition, while error six (the the) like the other
errors, became somewhat easier to detect.

A weak positive

trend was evident across errors three and four for junior
high school meaning focus subjects but possible error
factors make it indefinite.

A third contrast was provided

by the college error focus subjects who found it equally
easy to detect errors four and five (though and should of).
In summary, the ease of detection trend across
errors one to six for groups and levels under unlimited
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exposure although generally negative was subject to more
fluctuations than all of the trends previously discussed and
sub-question 6e has to be answered in the negative.

Apart

from the limitations imposed by the ceiling effect across
extremely high detection rates, there were two instances
where the negative trend was interrupted by equal and near
equal detection rates.

The only instance of a strong

positive trend occurred across errors five and six for both
instructional groups of junior high school subjects.
Conclusions.

A study of the evidence relating to

the five sub-questions under research Hypothesis 6 revealed
a remarkably strong negative trend in ease of detection
across errors one to six in most situations.

Although

Hypothesis 6 had to be rejected on the basis of one contra
dictory positive trend and some cases of uncertainty largely
due to ceiling and bottom effects at very high and low
detection rates, the evidence suggesting a negative trend
in ease of detection across errors one to six is compelling,
particularly when viewed in light of the highly significant
error detection difference findings across individual errors
under both exposure conditions in Tables 16 and 17.

However,

the strength of the negative trend as revealed in the graphs
was most compelling under the limited exposure condition.
It is important to note here that the variations
evident under the unlimited exposure condition may be due to
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the fact that the task of reading and rereading many times
is less natural than that existing under the limited
exposure condition.
Figures 9-11 reveal consistent parallel trends
across the two exposure conditions when differences in
levels and instructions were excluded or combined.

In

contrast. Figures 12 and 13 reveal interesting variations
in trends due to differences in level and instructional
focus.
The results provide striking support under more
natural reading conditions for consistent differences in
detection rates across text involving differing parts of
speech as suggested by letter cancellation research (e.g.,
Drewnowsky and Healy 1977),
The overall strength of the negative trend together
with the contrasting variations in error detection rates
across the errors raises interesting questions about the
comparative nature of the errors themselves and of
possible insights that might be gained about the nature of
the reading process from a discussion of these questions.
This will be dealt with in the following section comparing
the individual errors and the detection rates associated
with them.
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The Individual Errors
The error detection data for both exposure condi
tions across groups and levels as shown in Tables 16 and 17
was subject to two-way analyses of variance for each indi
vidual error.

The significant results are discussed below.

Error Number One: (boot)
Limited Exposure Condition.
variance is shown in Table 20.

The two-way analysis of

The analysis revealed no

significant interaction between instructional groups and
educational levels and no significant differences across
educational levels.

However, significant differences were

found in error detection rates across instructional groups,
£ < 0.005.
Unlimited Exposure Condition.

No significant

findings were obtained.
Error Number Two: (he)
Limited Exposure Condition.

The two-way analysis of

variance as summarized in Table 21 shows no significant
interaction between instructional groups and educational
levels and no significant differences across instructional
groups.

Significant differences were found in error

detection rates across junior high school and college levels,
p < 0.05.
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Table 20.

ANOVA Summary of Number of Times Error Number One
was Recalled Across Groups and Levels: Limited
Exposure

Sum of
Squares

Source

Degrees of
Freedom

Mean
Square

F

Signifi
cance
of F

Group

1.504

1

1.504

8.362

0.004

Level

0.504

1

0.504

2.803

0.095

Group/Level

0.037

1

0.037

0.208

0.648

Residual

42.450

236

0.180

Total

44.496

239

0.186

Table 21.

ANOVA Summary of Number of Times Error Number Two
was Recalled Across Groups and Levels: Limited
Exposure

Source

Sum of
Squares

Degrees of
Freedom

Mean
Square

F

Signifi
cance
of F

Group

0.104

1

0.104

0.471

0.493

Level

1.204

1

1.204

5.449

0.020

Group/Level

0.204

1

0.204

0.924

0.337

Residual

52.150

236

0.221

Total

53.663

239

0.225
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Unlimited Exposure Condition.

No significant

findings were obtained.
Error Number Three: (a part)
Limited Exposure Condition.

The error detection

data for error number three were subject to a two-way
analysis of variance whose results are shown in Table 22.
The analysis revealed significant interaction between
instructional groups and educational levels, £ < 0.05,
significant differences across instructional groups, £ <
0.005, and significant differences across junior high
school and college levels, p < 0.001.

Table 22.

ANOVA Summary of Number of Times Error Number
Three was Recalled Across Groups and Levels:
Limited Exposure

Source

Sum of
Squares

Degrees of
Freedom

Mean
Square

F

Signifi
cance
of F

Group

1.667

1

1.667

7.946

0.005

Level

3.750

1

3.750

17.879

0.001

Group/Level

0.817

1

v0.817

3.894

0.050

Residual

49.500

236

0.210

Total

55.733

239

0.233
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The four error detection means across groups and
levels in the form of proportions (from Table 16) were
subject to post hoc analyses using the Tukey HSD method
(Kirk 1968).

All pairwise comparisons were made and are

shown together with the calculated HSD in Table 23.

The

results indicate that the following group means were
significantly different, £ < .05: college error focus,
college meaning focus; college error focus, junior high
school error focus; college error focus, junior high school
meaning focus.

Table 23.

Tukey HSD Multiple Pairwise Comparison of
Detection Rates of Error Number Three Across
Groups and Levels: Limited Exposure
College
Error
Group
.633

College Error
Group
.633
College Meaning
Group
.350

«—

JHS Error
Group
.267
JHS Meaning
Group
.217
HSD at .05 = 0.218.
*significant, £ < .05.

College
Meaning
Group
.350

JHS Error
Group
.267

JHS Meaning
Group
.217

.283*

.366*

.416*

.083

.133

mm mm

.050

_

—m
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Unlimited Exposure.

Table 24 reveals that the two-

way analysis of variance across unlimited exposure resulted
in no significant interaction between instructional groups
and educational levels, and no significant differences
across instructional groups.

However, significant differ

ences in error detection rates were found across junior
high school and college levels, £ < 0.001.

Table 24.

ANOVA Summary of Number of Times Error Number
Three was Detected Across Groups and Levels:
Unlimited Exposure

Source

Sum of
Squares

Degrees of
Freedom

Mean
Square

F

Signifi
cance
of F

Group

0.150

1

0.150

1.089

0.289

Level

6.667

1

6.667

48.410

0.001

Group/Level

0.267

1

0.267

1.936

0.165

Residual

32.500

236

0.138

Total

39.583

239

0.166

Error Number Four: (though)
Limited Exposure Condition.

The results of the two-

way analysis of variance as summarized in Table 25 reveals
that there was no significant interaction between instruc
tional groups and educational levels and no significant
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Table 25.

ANOVA Summary of Number of Times Error Number
Four was Recalled Across Groups and Levels:
Limited Exposure

F

Signifi
cance
of F

0.937

9.711

0.002

1

0.037

0.388

0.534

0.204

1

0.204

2.115

0.147

Residual

22.783

236

0.097

Total

23.962

239

0.100

Sum of
Squares

Degrees of
Freedom

Group

0.937

1

Level

0.037

Group/Level

Source

differences across age levels.

Mean
Square

Significant differences were

found in error detection rates across junior high school and
college levels, £ < 0.005.
Unlimited Exposure Condition.

No significant find

ings were obtained.
Error Number Five: (should of)
Limited Exposure Condition.

The error detection

data for error number five were subject to a two-way
analysis of variance whose results are shown in Table 26.
The analysis revealed that there were no significant inter
actions between instructional groups and educational levels
and no significant differences across instructional groups.
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Table 26.

ANOVA Summary of Number of Times Error Number
Five was Recalled Across Groups and Levels:
Limited Exposure

F

Signifi
cance
of F

0.037

0 . 866

0.353

1

0.204

4.716

0.031

0.037

1

0.037

0 . 866

0.353

Residual

10.217

236

0.043

Total

10.496

239

0.044

Sum of
Squares

Degrees of
Freedom

Mean
Square

Group

0.037

1

Level

0.204

Group/Level

Source

However, significant differences in error detection rates
were found across junior high school and college levels,
£ < 0.05.
Unlimited Exposure Condition.

Table 27 summarizes

the results of the two-way analysis of variance which
revealed no significant interaction between instructional
groups and educational levels and no significant differ
ences across instructional groups.

Significant differences

were found across junior high school and college levels,
£ < 0.001.
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Table 27.

ANOVA Summary of Number of Times Error Number
Five was Detected Across Groups and Levels:
Unlimited Exposure

Source

Sum of
Squares

Degrees of
Freedom

Mean
Square

F

Signifi
cance
of F

Group

0.150

1

0.150

0.912

0.341

Level

11.267

1

11.267

68.470

0.001

0.150

1

0.150

0.912

0.341

Residual

38.833

236

0.165

Total

50.400

239

0.211

Group/Level

Summary
A review of the above data reveals the following:
1.

Significantly higher detection rates by the error
focus group of the errors boot, a part, and though,
under limited exposure.

2.

Significantly higher detection rates by college
subjects of the errors he, a part, and should of,
under limited exposure.

3.

Significantly higher detection rates by college
error focus subjects than all other groups for the
error a part.

4.

Significantly higher detection rates by college
subjects of the errors a part and should of, under
both limited and unlimited exposure.
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Discussion
Four summary findings will be discussed in order.
First, the information contained in Figure 14 gives an over
view of the relationship between individual error detection
rates across instructional groups.

The significantly higher

detection rates for the error focus group for errors one,
three, and four, are revealed on the graph and are highly
predictable results.

One would expect, as was found in the

confirmation of Hypothesis 2 in this study, that subjects
who were aware of the presence of the errors would detect
more errors than subjects who were not.

Errors five and six

show extremely low detection rates precluding significant
differences.

Thus, error number two (he) reveals the only

unlikely finding.
Figure 14 would seem to indicate that the meaning
focus group performed better than expected in detecting he
in relation to the error focus group.

However, a review of

the trends in Figures 9-11 reveals that all subjects
performed almost as well on he as on boot.

This suggests

that the error focus group performed less well than expected
in comparison to the meaning focus group.

A possible reason

for this result is the nature of the error he when viewed in
context in the passage "perhaps he."

It is something of a

trick error in that it contains all the elements of the
correct wording.

While error focus subjects, whom we assume

were reading relatively naturally, had similar detection

80'

60'

40
Unlimited
Exposure

20-

Limited
-Exposure
Errors
Key:

Meaning focus group
Error focus group
Error Code: 1 = boot, 2 = he, 3 = a part
4 = though, 5 = should of, 6 = the the

Figure 14.

Percentage of Total Possible Detections Made for Each Error Under
Limited and Unlimited Exposure: Comparison of Error Focus and
Meaning Focus Groups
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rates for boot and he suggesting again the greater attention
readers pay to content words, the above factor may have
somewhat limited detection under search conditions.
In summary, Figure 14 reveals very similar trends
across both exposure conditions.

The remarkable similarity

in error detection between instructional groups under un
limited exposure illustrates the earlier findings under
Research Question 3 concerning the negative trend in ease
of detectability across the errors.
Second, Figure 15 based on the data summarized in
Table 28 comparing the number of detections made for each
error across groups, reveals that a comparison of error
detection rates across educational levels under limited
exposure follows a predictable trend showing better per
formance by college subjects over junior high school
subjects, with the exception of error number four (though).
College error detection rates for errors two, three, and
five (he, a part, and should of) were significantly higher
than those for junior high school subjects.

The differ

ences across error number one (boot) were not statistically
significant and the low detection rates for error number
six (the the) prevented possible significant findings from
being revealed.

,

A comparison with the trends in Figures 9-11
suggests that junior high school subjects performed better
than expected in detecting though.

It is possible that the

Q) 40
Unlimited
Exposure
Limited
j_Exposure
Errors
Key:

Junior high school
College
Error Code: 1 = boot, 2 = he, 3 = a part
4 = though, 5 = should of, 6 = the the

Figure 15.

Percentage of Total Possible Detections Made for Each Error Under
Limited and Unlimited Exposure: Comparison of Junior High School
and College Levels

£
OJ

Table 28.

Summary of Data of Number of Detections Made for Each Error: Sums and
Percentages Across Junior High School and College Levels Under Limited
and Unlimited Exposure
Error 1
(boot)

Variable

sum

perc.

Error 2
(he)
sum

perc.

Error 3
(a part)
sum

perc.

Error 4
(though)
sum

perc.

Error 5
(should of)

Error 6
(the the)

sum

sum

perc.

perc.

Limited Exp;
J.H.S.

(120)

85

70.8

71

59.2

29

24.2

15

12.5

2

1.7

2

1.7

College

(120)

96

80.0

88

73.3

59

49.2

12

10.0

9

7.5

3

2.5

J.H.S.

(120)

119

99.2

115

95.8

75

62.5

69

57.5

10

8.3

29

24.2

College

(120)

115

95.8

116

96.7

115

95.8

68

56.7

62

51.7

25

20.8

Unlim. Exp:
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junior high school subjects, all from eighth grade in the
same school, may have recently studied the words "though"
or "through" in communicative arts classes, the classes in
which the data were collected, thus increasing their aware
ness of the error.

This possible explanation is supported

by the data in Figure 12 which reveals that the junior high
school subjects who were informed of the presence of the
errors performed better in detecting though than any other
group including the college subjects.

The significant

finding across instructional groups revealed in Table 25 was
largely due to the high performance of these junior high
school subjects.

Furthermore the task faced by the error

focus junior high school subjects may have been more similar
to text book tasks in junior high school than to tasks
usually undertaken by the college subjects.
Third, as one would expect, the college error focus
group tended to outperform the other groups in error detec
tion under limited exposure.

Figure 12 reveals that this

was the result over four of the six errors.

Of these, the

detection rates for the college focus group for error
number three (a part) was significantly superior to that of
all other groups (Tables 22 and 23).

This was not an

unexpected result as one would predict that older, more
experienced readers informed about the presence of the
errors would have higher detection rates.

Their superior

performance in detecting a part was probably due to the two
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factors of experience and knowledge of the errors as well as
a spelling factor which will be discussed further in the
following section.
Fourth, the highly significant differences across
educational levels for the errors a part and should of under
both exposure conditions as previously discussed from
Tables 22, 24, 26, and 27, are clearly observable in
Figures 12, 13, and 15.

The superior performance in detec

tion of these two errors by college subjects suggests
experience in spelling.

The apparent inability of junior

high school subjects to detect a part and should of even
under unlimited exposure, would suggest that they do not
recognize them as errors because of the spelling.

An

associated factor may be the phonological component.

A part

and apart involve intonational differences, should of and
should've are homophones.

This may account for the extremely

low detection rates of should of at the junior high school
level under unlimited exposure if in an attempt to process
the passage carefully subjects were subvocalizing during the
silent reading of the text.
In summary, the evidence revealing variations in
detection across the individual errors provides helpful
insights and raises interesting questions about the nature
of the errors and of the reading process.
The errors boot and h£, clearly the two most easily
detectable errors reflect the attention that readers pay to
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words high in semantic content.

A part, in some ways the

most complex of the errors reflects the interaction of
semantic, syntactic, intonational, and graphic factors
including phonological differences in some dialects.
Though showed remarkably consistent detectability across
all groups and levels under unlimited exposure.

The fact

that these rates were below sixty per cent strongly supports
the notion that readers do not process text letter by
letter.

Should of revealed strong differences in detecta

bility across educational levels suggesting the importance
of maturational and experiential factors related to spelling
and possibly phonology.

Many of these findings need to be

investigated in future research.
The final error (the the) provided powerful data,
particularly when viewed in light of the nature of the error
itself.

Outside of the theoretical rationale on which this

study is based it would appear to be one of the easiest
errors to detect.

It is a surprising fact that of one

hundred and twenty college subjects, highly educated and
experienced readers, only three detected the second the
under limited exposure and only twenty-five under unlimited
exposure while deliberately searching for errors they had
been told were present.

The fact that the two words in

the error were split between two lines might partially
account for the low detection rates under limited exposure,
but it cannot explain the results obtained under unlimited
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exposure.

Further research utilizing function word errors

embedded in different parts of lines of text should prove
enlightening.
The evidence concerning readers' inability to detect
the the is some of the most powerful in the study.

It

provides compelling evidence suggesting that:
1.

Readers do not process text letter by letter or
even word by word.

2.

Cognitive processes influence perception.

3.

Readers bring their grammatical knowledge to the
reading process.

They know that only one determiner

is permissible prior to a noun in English.
4.

Readers tentatively move through visual, perceptual,
and syntactic cycles as they efficiently process
text for meaning.

5.

Absolute accuracy in reading is a misnomer.

Research Question 4; Error Detection Rates of Above
Average and Below Average Junior High
School Readers
The fourth research question was concerned with
possible differences in the error detection rates of high
and low ability readers at the junior high school level.
It was stated thus:
What differences if any, will be evident in the
error detection rates of above average and below
average junior high school readers during both
limited and unlimited exposure to the passage?

159

For the purpose of comparing the text processing of
above average and below average readers, the one hundred
and twenty junior high school subjects involved in the study
were placed into four reading ability quartiles each con
taining thirty subjects.

The placement of the subjects

into quartiles was determined on the basis of a combined
score derived from teacher judgment and reading test scores.
The quartiles were numbered from one through four, with
quartile four consisting of the subjects judged to be the
higher ability readers.
Three research hypotheses relate to this question.
Each is discussed in turn.
Research Hypothesis 7
That among the group of junior high school subjects
who have been instructed to read to find the errors with
limited exposure to the passage, the above average readers
will detect significantly more errors than the below average
readers.
Analysis.

Table 29 shows the mean number of errors

recalled across instructional groups and reading ability
quartiles.

The data were subject to a two-way analysis of

variance whose results are shown in Table 30.

The analysis

revealed significant interaction between instructional
groups and reading ability quartiles, £ < .05, significant
differences across instructional groups, £ < .05, and

Table 29.

Summary of Data of Number of Errors Detected: Means and Percentages
Across Instructional Groups and Junior High School Reading Ability
Quartiles Under Limited Exposure

Variable
Error focus
group
Meaning focus
group
Entire junior
high school
population

Quartilei One

Quartile Two

Quartile Three

Quartile Four

Mean

Perc.

Mean

Perc.

Mean

Perc.

Mean

Perc.

1.56
(n=16)

26.0

2.00
(n=13)

33.33

1.72
(n=18)

28.67

2.46
(n-13)

41.0

1.07
(n=14)

17.83

1.06
(n=17)

17.67

2.33
(n=12)

38.83

1.71
(n=17)

28.5

1.33
(n=30)

22.17

1.47
(n=30)

24.5

1.97
(n=30)

32.83

2.03
(n=30)

33.83

Entire junior high school population: mean = 1.70, percentage = 28.33.
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Table 30.

ANOVA Summary of Errors Recalled Across
Instructional Groups and Junior High School
Reading Ability Quartiles: Limited Exposure

Degrees of
Freedom

Mean
Square

F

Signifi
cance
of F

4.709

1

4.709

4.846

0.030

Quartile

11.043

3

3.681

3.788

0.012

Group/Quartile

10.512

3

3.504

3.606

0.016

Residual

108.845

112

0.972

Total

135.200

119

1.136

Source of
Variation
Group

Sum of
Squares
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significant differences across reading ability quartiles,
£ < .05.
A Tukey post hoc test utilizing an approximate HSD
for unequal n's (Kirk 1968, p. 90) was administered, making
multiple pairwise comparisons of the mean number of errors
detected with limited exposure across the four quartiles
of the error focus group.
31.

The results are shown in Table

There were no significant differences.

Table 31.

Tukey HSD Multiple Pairwise Comparisons of Junior
High School Error Focus Reading Ability
Quartile Scores: Mean Number of Errors Detected
with Limited Exposure
Quartile
Four

Quartile
Two

Quartile
Three

Quartile
One

2.46

2.00

1.72

1.56

—

0.46

0.74

0.90

—

—

0.28

0.44

Quartile 4
2.46
Quartile 2
2.00
Quartile 3
1.72
Quartile 1
1.56
HSD at .05 = 1.127.

0.16
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Discussion.

Although none of the pairwise compari

sons produced a statistically significant difference, the
largest difference (0.90 errors) occurred between quartile
one and quartile four.

As predicted, the higher ability

readers detected a greater number of errors.

Although this

difference was not statistically significant, it was
relatively close to significance at the .05 level.

The

non-significant finding may have been due to the small cell
sample size.
An important consideration in regard to this result
is the possibility that a disproportionate number of the
thirty junior high school subjects who were eliminated from
the study because they reported that they had not completed
the reading of the passage, were low ability readers.
Combined quartile scores were calculated to select above
and below average readers on the basis of their position in
quartiles based on teacher judgment and on reading test
scores.

The combined quartile scores for both the eliminated

subjects and the study subjects are given in the form of
the percentage of subjects that fell into each scoring
category in Table 32.
The data in Table 32 reveal that the distribution
of the subjects across the seven score categories was very
different for the two groups.

The percentage of subjects

that fell in the two lowest and two highest categories for
the study subjects were 21.2% and 31.4% respectively, while
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Table 32.

Percentage of Subjects Per Combined Quartile
Score
Range of Scores

Variable

2

3

Study
Subjects

11.0

10.2

20.3

10.2

16.9

15.3

16.1

Eliminated
Subjects

20.0

26.7

23.3

10.0

13.3

6.7

0.0

4

5

6

7

8

for the eliminated subjects the figures were 46.7% and 6.7%
respectively.

Therefore on the basis of the combined

quartile scores of reading ability it can be concluded
that a disproportionate number of the eliminated subjects
were below average readers, thus weakening to some extent
the comparison of above average and below average readers
in the study.

Similar studies that might be undertaken to

investigate differences between good and poor readers more
representative of the junior high school population might
be expected to find significant differences on error
detection rates during error search.
Research Hypothesis 8
That among the group of junior high school subjects
who have been instructed to read for meaning with limited
exposure to the passage, the below average readers will
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detect significantly more errors than the above average
readers.
Analysis.

On the basis of the significant finding

in error detection rates across instructional groups
revealed in Table 30, a Tukey post hoc test utilizing an
approximate HSD for unequal n's (Kirk 1968, p. 90) was
administered, making all pairwise comparisons of the mean
number of errors detected with limited exposure across the
four quartiles of the meaning focus group.

The differences

between the following pairwise comparisons were statistically
significant, p < .05: quartile 3, quartile 1; quartile 3,
quartile 2.

The results are shown in Table 33.

Discussion.

The pairwise comparisons which produced

statistical significance were somewhat surprising due to
the unexpected trend of scores across reading ability
quartiles.
per cell.

This was probably due to the small sample size
A larger sample size would be expected to produce

a trend in scores from quartile one to quartile four as was
found for the total junior high school population as shown
in Table 36 (p. 169).
The results produced statistically significant dif
ferences in the opposite direction to that predicted in
Hypothesis 7.

The above average readers represented by

quartile three detected significantly more errors than
the below average readers represented by quartile one, and
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Table 33.

Tukey HSD Multiple Pairwise Comparisons of Junior
High School Meaning Focus Reading Ability
Quartile Scores: Mean Number of Errors Detected
with Limited Exposure
Quartile
Three

Quartile
Four

Quartile
One

Quartile
Two

2.33

1.71

1.07

1.06

—

0.62

1.26*

1.27*

—

—

0.64

0.66

—

—

—

0.02

—

—

—

—

Quartile 3
2.33
Quartile 4
1.71
Quartile 1
1.07
Quartile 2
1.05
HSD at .05 = 1.123.

*significant, £ < .05.

in the second instance by quartile two.

Although this

result is contradictory to the postulated hypothesis, it is
a predictable result if one assumes that good readers ought
to be able to do everything better than poor readers.
However, a basic tenet of the proposed hypothesis was the
notion that the below average readers being less efficient
would attend more closely to the graphics and therefore
would detect more errors than the above average readers who
could be expected to efficiently sample the print while
moving toward meaning.

The results do not support this
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view.

However, they do suggest that both above and below

average readers were sampling the print and successfully
processing the passage semantically as evidenced by the low
error detection rates and relatively high passage recall
scores as discussed under Research Question 5.

In other

words, the low ability readers were processing the text
more like efficient readers probably because they were
relatively efficient, and because the text was short and
easy to process.
The obtained result is very similar to that result
ing from the comparison between junior high school and
college subjects (Hypothesis 3).

These results both support

the view that more efficient readers enjoy greater flexi
bility within the process, enabling them to move from one
purpose to another, detecting a greater number of errors
while efficiently getting to meaning.
Research Hypothesis 9
That with unlimited exposure to the passage the
above average junior high school readers will detect signifi
cantly more errors than the below average junior high school
readers.
Analysis.

The unlimited exposure error detection

data across reading ability quartiles and groups were
subject to a two-way analysis of variance whose results are
shown in Table 34.

The analysis revealed no significant

168

Table 34.

ANOVA Summary of Errors Detected Across Junior
High School Reading Ability Quartiles and
Groups: Unlimited Exposure

Source of
Variation
Group
Quartile
Group/Quartile
Residual
Total

Sum of
Squares

Degrees of
Freedom

Mean
Square

F

Signifi
cance
of F

0.425

1

0.425

0.555

0.458

22.575

3

7.525

9.841

0.001

5.299

3

1.766

2.310

0.080

85.643

112

0.765

113.925

119

0.957

interaction between instructional groups and reading ability
quartiles, no significant differences in error detection
across instructional groups.

However, significant differ

ences were found in error detection across reading ability
quartiles, £ < .05.
The four quartile error means (Table 35) were
subject to post hoc analyses using the Tukey HSD method
(Kirk, 1968).

All pairwise comparisons were made and are

shown together with the calculated HSD in Table 36.

The

following quartile error means were significantly different,
£ < .01: 1, 4; 1, 3.
On the basis of the above analysis Hypothesis 9 was
confirmed.
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Table 35.

Summary of Data of Number of Errors Detected:
Means and Percentages Across Junior High School
Reading Ability Quartiles Under Unlimited Exposure

Quartile One

Quartile Two

Quartile Three

Quartile Four

Mean

Perc.

Mean

Perc.

Mean

Perc.

Mean

Perc.

2.86
(n=30)

47.67

3.27
(n=30)

54.5

3.82
(n=30)

63.67

3.94
(n=30)

65.67

Entire junior high school population: mean = 3.47;
percentage = 57.83.

Table 36.

Tukey HSD Multiple Pairwise Comparisons of Junior
High School Subjects' Reading Ability Quartile
Scores: Mean Number of Errors Detected Under Un
limited Exposure
Quartile
One

Quartile
Two

Quartile
Three

Quartile
Four

2.86

3.27

3.82

3.94

Quartile 1
2.86

—

0.41

0.96*

1.08*

Quartile 2
3.27

—

—

0.55

0.67

Quartile 3
3.82

—

—

—

0.12

—

—

—

Quartile 4
3.94

—

HSD at .01 = 0.817.
•significant at the .01 level.
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Discussion.

The two cases of non-significance in

the above analysis involving group data were confirmation of
the fact that differences between instructional groups were
effectively removed for this aspect of the study, when, after
the limited exposure to the passage all subjects were
informed of the errors and were permitted unlimited exposure
in an attempt to detect all of the errors.
The superior error detection of the above average
readers provides strong evidence in support of the trends
revealed in the error recall data with limited exposure dis
cussed under Hypotheses 7 and 8 where the better readers
appeared to have greater flexibility in their use of the
process.

This apparent superiority under unlimited exposure

is particularly interesting in light of the evidence revealed
in Table 11, indicating the significant differences for all
subjects in error detection with limited exposure across the
number of times the passage was read.

The significant

increase in error detection with subsequent readings of the
text would tend to indicate that subjects with unlimited
exposure ought to detect most or all of the errors.

The fact

that the below average readers never reached the levels of
detection of the above average readers under unlimited
exposure suggests that they were never able to overcome their
lack of efficiency or flexibility in use of the process.

It

also suggests that they were strongly drawn to the meaning
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of the text and were less able to attend selectively to the
detection of errors.
Research Question 5; Passage Recall Scores
The fifth research question was concerned with
possible differences across groups, levels, and reading
ability in subjects' comprehension of the study text.

It

was stated thus:
What differences, if any, will be
high school and college subjects'
comprehend the passage when given
instructions to search for errors
read for meaning?

evident in junior
ability to
pre-reading
as compared to

Reading comprehension is an extremely complex process
and is difficult to measure.

In this phase of the study an

attempt was made to obtain some indication of subjects'
processing of the semantic content of the passage by obtain
ing a passage recall score based on each subject's written
recall of the text.

This passage recall score was not a

measure of comprehension, but of a product of comprehension.
Three research hypotheses relate to Research
Question 5.

The first two concern possible differences

across groups and levels.
Hypothesis 10
That subjects instructed to read for meaning will
score significantly higher on mean passage recall score than
the subjects instructed to read to find the errors.
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Hypothesis 11
That college subjects will score significantly
higher on mean passage recall score than junior high school
subjects.
Analysis.

The mean passage recall scores across

groups and levels are listed in Table 37.

The relevant data

were subjected to a two-way analysis of variance whose
results are shown in Table 38.

The analysis revealed no

significant interaction between groups and levels and no
significant differences in passage recall scores across
groups.

Significant differences were found in passage recall

scores across levels, £ < 0.001.
On the basis of the lack of significant differences
in passage recall scores across groups, Hypothesis 10 was
rejected.

On the basis of the significantly higher passage

recall scores of college subjects over junior high school
subjects, Hypothesis 11 was confirmed.
Discussion.

Table 37 reveals that the mean passage

recall score for subjects instructed to read to search for
the errors was almost identical to the mean passage recall
score for subjects instructed to read for meaning without
knowledge of the presence of the errors.

This could be

interpreted as evidence for the view that a focus on meaning
and a focus on fine graphic detail are not counterproductive
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Table 37.

Mean Passage Recall Scores Across Groups and
Levels

Variable

Junior High
School

College

Error focus group

12.93

15.32

14.13

Meaning focus group

13.27

15.05

14.16

Level Means

13.10

15.18

Entire population mean:

14.14

Table 38.

Group Mean

ANOVA Summary of Mean Passage Recall Scores
Across Groups and Levels

Source of
Variation

Sum of
Squares

Degrees of
Freedom

Mean
Squares

F

Signifi
cance
of F

Group

0.067

1

0.067

0 . 003

0.954

Level

260.417

1

260.417

13.230

0.001

5.400

1

5.400

0 . 274

0.601

Residual

4645.300

236

19.683

Total

4911.183

239

Group/Level

20.549
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to each other.

However, the obtained result could be

partially due to any or all of the following factors:
1.

The inability of the error group to follow
directions.

2.

The length and nature of the text.

3.

The strength of the need to attend to meaning during
reading.
The evidence revealed in Tables 7 and 8 concerning

the highly significant differences in error detection rates
across instructional groups suggests that the subjects in
the study did tend to follow directions.

However, the

superior error detection rates by the error focus group
could be simply due to the fact that they knew about the
presence of the errors in the text.

Furthermore, there is

no certain way of discovering whether subjects did or did
not alter their focus during the reading of the passage.
The high passage recall scores and low error detection
rates for all subjects suggests that their natural pre
occupation with meaning enabled them to process the semantic
content of the passage while searching for errors.

This

need not and probably could not be achieved simultaneously,
but rather through an alternation of focus on fine graphic
detail to efficiently sampling the print and back again, as
subjects were drawn to meaning while still attempting to
follow the direction to search for errors.

The momentum
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toward meaning would be enhanced in this instance by the
length and nature of the study text.
One of the features of the data is the relatively
high passage recall scores across all groups and levels,
suggesting that subjects were able to process the semantic
content of the passage because of the natural desire to
comprehend during reading and because the text was easy to
process and the story line was familiar.
The almost identical mean passage recall scores for
the two instructional groups indicates that the error focus
group while being able to detect a greater number of errors
than the meaning focus group (Table 7) was no less able to
process the text for meaning.

This supports the notion

that the error focus subjects were alternating from search
ing the graphics to sampling for meaning and is a strong
indicator of the need for readers to comprehend text.

The

need to process the semantic content of the passage was so
strong that among college subjects, the error focus group
who were told of the presence of the errors and were
instructed to search for them actually outscored the meaning
focus group in mean passage recall score (Table 37).

This

was not true for junior high school subjects, but the mean
passage recall scores for both junior high school instruc
tional groups were very similar, providing evidence among
younger readers for the need to process meaning.

This

176

inability of subjects to ignore meaning would explain
Schindler's (1976) results.
In terms of future research it might be interesting
to give more strongly worded instructions to subjects than
those used in this study, insisting that they search for
errors without reading for meaning.

Measures of comprehen

sion might then provide additional insights into the
inability of readers to ignore meaning, although Schindler's
(1976) instructions were very clear in this regard and his
subjects did not appear to be able to follow those instruc
tions.
The significantly higher passage recall scores of
college subjects over junior high school subjects led to the
acceptance of Hypothesis 11.
result.

This was a highly predictable

More mature, experienced, efficient readers ought

to be able to process text more efficiently for meaning
than younger, less experienced and less efficient readers.
The fact that there were significant differences across
levels is some validation for the method utilized in this
study for the scoring of subjects' written recalls of the
passage.

The significant differences are also interesting

in the light of the fact that the study text was very short
and conducive to processing meaning.

This suggests that

the measure contains some degree of sensitivity.
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The third hypothesis relating to passage recall
scores was concerned with possible differences between high
and low ability junior high school readers.
Hypothesis 12
That below average junior high school readers
instructed to read for meaning will score significantly
higher on mean passage recall score than above average
junior high school readers instructed to search for errors.
Analysis.

A summary of the mean passage recall

score data across instructional groups and reading ability
quartiles is shown in Table 39.

The data were subjected

to a two-way analysis of variance whose results are shown
in Table 40.

The analysis revealed no significant inter

action between groups and reading ability quartiles, no
significant interaction between groups and reading ability
quartiles, and no significant differences in passage recall
scores across groups.

Significant differences were found

in passage recall scores across reading ability quartiles,
£ < .05.
A Tukey HSD post hoc test (Kirk, 1968) was adminis
tered making all pairwise comparisons between the four mean
passage recall scores across reading ability quartiles at
the junior high school level.

Table 41 reveals that

quartiles one and four were significantly different,
£ < .05.

A second Tukey post hoc test utilizing an
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Table 39.

Mean Passage Recall Scores of Junior High
School Subjects Across Groups and Reading Ability
Quartiles

Variable
Error focus
group
Meaning focus
group
Quartile
means

First
Quartile

Second
Quartile

Third
Quartile

Fourth
Quartile

11.81
(n=16)

12.23
(n=13)

14.00
(n=18)

13.54
(n=13)

11.50
(n=14)

13.71
(n=17)

12.83
(n=12)

14.59
(n=17)

11.67
(n=30)

13.07
(n=30)

13.53
(n=30)

14.13
(n=30)

Error focus group mean: 12.93
Meaning focus group mean: 13.27
Entire junior high shcool population mean: 13.10
Entire junior high school population standard
deviation: 3.53
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Table 40.

ANOVA Summary of Mean Passage Recall Scores
Across Instructional Groups and Reading Ability
Quartiles

Source of
Variation
Group

Sum of
Squares

Degrees
of
Freedom

Mean
Squares

F

Signifi
cance
of F

2.105

1

2.105

0.175

0.676

Quartile

98.105

3

32.702

2.724

0.048

Group/Quartile

32.572

3

10.857

0.904

0.442

Residual

1344.790

112

12.007

Total

1478.800

119

12.427

Table 41.

Tukey HSD Multiple Pairwise Comparisons of Junior
High School Mean Passage Recall Across Reading
Ability Quartiles
Quartile
Four

Quartile
Three

Quartile
Two

Quartile
One

(14.13)

(13.53)

(13.07)

(11.67)

Quartile Four
(14.13)

—

0.60

1.06

2.46*

Quartile Three
(13.53)

—

—

0.46

1.86

Quartile Two
(13.01)

—.

—

—

1.40

Quartile One
(11.67)

—

—

—

—

HSD (.05) = 2.33.
*significant, £ < .05.

I
I

I
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approximate HSD for unequal n's (Kirk 1968) was administered
making all pairwise comparisons between the eight mean
passage recall scores across instructional groups and
reading ability quartiles at the junior high school level.
The results are shown in Table 42.

No statistically

significant differences were found.
On the basis of the non-statistical differences of
mean passage recall scores across instructional groups and
reading ability quartiles at the junior high school level,
Hypothesis 12 was rejected.
Discussion.

Although there were no statistically

significant differences across instructional groups and
reading ability quartiles at the junior high school level,
the mean passage recall scores across combined quartiles
as shown in Table 39 reveal a positive trend from quartile
one through quartile four.

The results of the Tukey post

hoc test shown in Table 41 show statistically significant
differences between below average and above average readers
as represented by quartiles one and four respectively.
These findings are highly predictable and provide further
validation of the measure utilized in this study for scoring
subjects' written recalls of the passage.

They also provide

some validation for the methods used for determining the
reading ability quartiles.

Table 42.

Tukey HSD Multiple Pairwise Comparisons of Junior High School Mean
Passage Recall Scores Across Instructional Groups and Reading Ability
Quartiles
Meaning
Qtle. 4

Error
Qtle. 3

Meaning
Qtle. 2

Error
Qtle. 4

Meaning
Qtle. 3

Error
Qtle. 2

Error
Qtle. 1

Meaning
Qtle. 1

(14.59)

(14.00)

(13.71)

(13.54)

(12.83)

(12.23)

(11.81)

(11.50)

Meaning Q.4
(14.59)

—

0.59

0.88

1.05

1.76

2.36

2.78

3.09

Error Q.3
(14.00)

—

—

0.29

0.46

1.17

1.77

2.19

2.50

Meaning Q.2
(13.71)

—

—

—

0.17

0.88

1.48

1.90

2.21

Error Q.4
(13.54)

—

—

—

—

0.71

1.31

1.73

2.04

Meaning Q.3
(12.83)

—

—

—

—

0.60

1.02

1.33

Error Q.2
(12.23)

—

—

—

—

—

0.42

0.73

Error Q.l
(11.81)
Meaning Q.l
(11.50)
HSD (.05) = 3.94; (NB 1/2 SD = 1.77).

—

0.31
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The second Tukey post hoc test, shown in Table 42,
was undertaken in spite of the non-significant interaction
finding in order to examine the size of the differences
across quartiles.

The evidence shows that although no

pairwise comparisons resulted in statistically significant
differences, no less than eight had an effect size larger
than half the standard deviation.

Half a within-group

standard deviation, as was discussed earlier, is considered
in the literature by some to be a noteworthy difference
(Cohen and Hyman 1979, Welkowitz et al. 1971).

The non

significant finding is probably due to the small cell
sample size across groups and quartiles and should not be
dismissed entirely.
Like Hypothesis 10, Hypothesis 12 was subject to
the question of whether readers were able to follow the
instructions to read with a single purpose, either for
meaning or to search for errors.

The evidence discussed

under Hypothesis 10 indicated that this was not so.

In

relation to Hypothesis 12, quartiles three and four of the
error focus subjects, representing the better readers in
the group instructed to search for errors, had a very
similar but slightly higher mean passage recall score than
subjects in quartiles three and four of the meaning focus
group (Table 39).

This supports the earlier evidence

suggesting that readers in the error focus group were not
able to singularly search for graphic errors without being
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drawn into processing the text for meaning, a process which
involves sampling the print.
In summary, the apparent need for subjects to
process the passage semantically is revealed by the
relatively high passage recall scores across all groups
in spite of instructions.

Meaning focus inhibits error

detection but error focus does not have an inhibiting
effect on comprehension in this text.

The evidence clearly

points to the superiority of the above average over the
below average readers to process text for meaning even when
given instructions to search for errors.

The evidence

discussed earlier in this chapter pointing to the greater
efficiency of college readers over junior high school
readers apparently enabling them to be freer to selectively
and more effectively use alternate strategies appears also
to be true of the above average junior high school readers.
In addition, the need for all readers to comprehend appears
to be extremely powerful, and explains the surprisingly
low error detection rates found in this study, provided
one accepts the principle of the counterproductive nature of
the strategies of attending to fine graphic detail, and
reading for meaning which is most effectively achieved
through a minimal sampling of the print.

CHAPTER 5
SUMMARY, FINDINGS, CONCLUSIONS,
AND IMPLICATIONS
The aim of this study was to investigate readers1
processing of a short paragraph containing six embedded
errors in order to test the predictive capacity of a psycholinguistic theory of the reading process and provide insight
into readers' perceptual processing of meaningful text.

The

primary concern was the extent to which subjects would
detect the errors under a variety of reading conditions.
An associated concern was the extent to which subjects
would process the text semantically.
The study enabled comparisons to be made between the
performances of:

subjects instructed to read for meaning

and subjects instructed to search for errors, junior high
school and college subjects, subjects operating under
limited and unlimited exposure to the text, above average
and below average junior high school readers.

The study

addressed the following five research questions:
1.

Error detection under limited exposure:

What

differences, if any, will be evident in the error
detection rates of junior high school and college
subjects when given pre-reading instructions to
184
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search for errors as compared to read for meaning
with limited exposure to the passage?
2.

Error detection under unlimited exposure:

To what

extent will subjects detect the errors when they
know that errors are present and have unlimited
search time?
3.

Ease of detectability across individual errors:
What differences, if any, will be evident in the
order of ease of detection of the individual errors
across instructional groups and educational levels
under both limited and unlimited exposure, and how
will such order(s) relate to predictions based on a
psycholinguistic theory of the reading process?

4.

Error detection—above average and below average
readers:

What differences, if any, will be evident

in the error detection rates of above average and
below average junior high school readers during both
limited and unlimited exposure to the passage?
5.

Passage recall scares:

What differences, if any,

will be evident in junior high school and college
subjects' ability to comprehend the passage when
given pre-reading instructions to search for errors
as compared to read for meaning?
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Twelve research hypotheses formulated on the basis
of the Goodman Model of Reading were tested in an attempt to
provide answers to the above five questions.
The Text
The text was a short, meaningful paragraph con
cerning a woman building a boat in her basement.

It was in

tended to be relatively self-contained, predictable, and
easy to comprehend in order that readers• strategies in
volving perception and information use might become evident
as they endeavored to make sense of the reading.

The para

graph contained the following six errors:
the the in place of the
boot in place of boat
though in place of through
a part in place of apart
he in place of she
should of in place of should have or should've
The Experiment
Two hundred and forty junior high school and college
subjects were randomly assigned to two groups.

One group

was instructed to read the text to endeavor to understand it
without being informed of the errors.

The other group was

told of the presence of the errors and was instructed to
read the text in order to detect the errors.

Upon the com

pletion of the reading of the text which was presented on a
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screen for a limited period, all subjects were instructed to
write recalls of all the errors detected while reading.
This was followed by a written recall of the semantic
content of the passage.
Upon completion of the two recall tasks all subjects
were informed of the presence of the errors and were given
unlimited time to detect all the errors.

During this search

time subjects recorded in writing the errors detected.

The

final task consisted of the completion of a brief question
naire designed to elicit additional information related to
the purposes of the experiment.

Subjects who indicated in

the questionnaire that they had not read the passage at
least once were eliminated from the study.
Measures
The records of detected errors written after the
limited exposure and during the unlimited exposure were
utilized as theeerror detection data.

For the purposes of

studying subjects' comprehension of the text, a system was
developed for measuring the semantic content of each sub
ject's written recall of the passage against the semantic
content of the passage itself.

An interpretive system

based on text information units (modified propositions after
Kintsch

1974)

was utilized.

This system although not

previously used appeared to be appropriate for the task in
the light of the scores obtained across educational levels
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and across above average and below average junior high
school reading levels.
The Findings
Error Detection Under
Limited Exposure
Hypothesis 1:

The prediction that subjects would

have difficulty detecting the errors was clearly confirmed.
Under limited exposure, during which time subjects read the
passage from one to three times, the mean error detection
rate for all subjects was less than thirty-three per cent
of total possible detections.

The rate for error focus

subjects (subjects who had been searching for the=errors)
was less than thirty-seven per cent which is only threeeighths of the detections possible.
Hypothesis 2:

The subjects reading in the most

natural situation, who were referred to in the study as the
meaning focus group, detected approximately twenty-eight
per cent of the errors confirming the hypothesis that they
would detect significantly fewer errors than the error focus
group.
Hypothesis 3:

As predicted, college subjects

(37.1%) detected significantly more errors than junior high
school subjects (28.4%).
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Error Detection Under
Unlimited Exposure
Hypothesis 4:

The hypothesis that subjects would

fall significantly short of detecting all of the errors
under unlimited exposure was confirmed.

The mean error

detection range across all groups and levels of subjects was
fifty-seven to seventy per cent, while the mean error
detection rate for all subjects was less than sixty-four
per cent.
Hypothesis 5:

Again, as expected, college subjects

detected significantly more errors than junior high school
subjects with a mean rate of sixty-nine compared with
fifty-nine per cent.
Ease of Detectability Across
Individual Errors
Hypothesis 6:

An hypothesis predicting a linear

trend in ease of detection across the six errors was formu
lated on the basis of the Goodman Model of Reading.

The

error detection data were analyzed as they related to five
sub-questions formulated under that hypothesis.

As pre

dicted, the evidence revealed a remarkably strong negative
linear trend in ease of detectability across errors one to
six (boot, he, a part, though, should of, the the) under the
limited exposure condition across all subject groups and
levels.

A negative linear trend parallel to that evident

under the limited exposure condition was evident across the
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following groups under the unlimited exposure condition:
all subjects, error focus subjects, and meaning focus
subjects.
Some minor variations in that trend were evident in
the data which were broken down across all instructional
groups and educational levels.

These tended to be due to

ceiling effects around extremely high scores.

The only

instance of a strong reversal to the negative trend which
occurred between the errors should of and the the was
interpreted as being due to the inability of junior high
school subjects to recognize should of as an error under
unlimited exposure to its spelling.
Error Detection—Above Average
and Below Average Readers
For the purposes of comparing above average and
below average readers, the one hundred and twenty junior
high school subjects were placed in reading ability
quartiles of thirty subjects each based on a combined
quartile score derived from reading test scores and teacher
judgment.

A comparison of error detection rates across the

four quartiles under both exposure conditions revealed
statistical differences with increases in detection scores
associated with increases in reading ability.

These data

provided validation for the method used for determining the
reading ability quartiles.
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Hypothesis 7:

Contrary to predictions the mean

error detection rate of the above average error focus sub
jects was not significantly higher than the rate of the
below average error focus subjects although they approached
significance.
Hypothesis 8:

Comparison across reading ability

quartiles for subjects involved in more natural reading (the
meaning focus group) did reveal statistically significant
differences in error detection rates, but in the opposite
direction to that predicted.

it had been hypothesized that

the poorer readers who would be concerned more with the
graphics would detect more errors than the better readers
efficiently sampling the print.

Although no significant

differences were found across quartiles one and four,
quartile three which outperformed all others produced error
detection rates significantly higher than quartiles one and
two.
Hypothesis 9:

A comparison across reading ability

quartiles under the unlimited exposure condition revealed
significantly higher error detection rates by the above
average readers.

This supported the earlier findings across

limited exposure and was similar to the differences found
across junior high school and college levels.

These results

suggest that more experienced, efficient readers enjoy
greater flexibility within the process, enabling them to
change purposes more effectively while reading.
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Passage Recall Scores

Hypothesis 10:

The prediction that the meaning

focus subjects would score significantly higher on passage
recall score than the error focus subjects was not con
firmed.

in fact, the mean passage recall scores across

those groups were almost identical.

This result suggests

that.the error focus subjects were drawn into processing
the text for meaning in spite of the instruction to search
for errors.
Hypothesis 11:

As predicted, college subjects

scored significantly higher on mean passage recall score
than junior high school subjects.
Hypothesis 12:

Above average readers at the junior

high school level had significantly higher mean passage
recall scores than below average readers represented by
quartiles four and one, respectively.

However, no signifi

cant differences were found across instructional groups and
reading ability quartiles.

The prediction that the below

average meaning focus subjects would comprehend the passage
better than the above average error focus subjects was not
confirmed.

This prediction was made on the basis of the

ability of subjects to attend to the instructional focus.
The evidence suggests that the error focus subjects were
unable to follow the instruction to search for errors to
the exclusion of seeking meaning.
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A feature of the passage recall score data was the
relatively high level of scores across all .groups and
levels.

This suggests that the need to comprehend is a

powerful one that tends to dominate the process in spite of
instructions.

The fact that the text was short, predict

able, and easy to comprehend was seen as a factor in the
results.
Discussion
The inability of readers to detect graphic errors
supports the evidence from previous research (e.g.,

Pillsbury 1897).

This evidence together with the variation

in error detection rates across individual errors, the
strong negative linear trend in ease of detectability, and
the strength of semantic processing by all groups of
readers supports the view that reading is a psycholinguistic
process.

The following discussion summarizes the findings

as the relate to the theory.
Comprehending is the primary purpose of reading.
All groups of subjects were unable to withstand the need to
process meaning.

These included the below average, the less

experienced, and those attempting to follow directions to
search for errors.

In this study attending to meaning

limited error detection while attending to errors did not
limit the processing of meaning.

However, the latter

appeared to be due to the fact that subjects could not
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attend fully to the graphics even when instructed to do so
because of the nature of the text and the resulting momentum
toward meaning.

This evidence strongly supports the Goodman

Model of Reading which sees meaning as the central purpose
of all reading.
Cognitive processes tend to dominate the perceptual.
Readers failed to detect errors because of the operation of
inferential and predictive strategies at the perceptual
level.
Readers do not and cannot process text on a letter
by letter or even word by word basis.

The evidence supports

the view that as they attend to the graphophonic system,
they sample the print differentially in an integrated pro
cess involving their own syntactic and semantic knowledge
as it relates to the nature and structure of the text.
Readers attend differentially to various syntactic
and semantic components of text.

The evidence supports the

notion that meaning is of primary importance in that effi
cient readers select the most informative parts of text to
attend to.

By selecting the fewest most productive cues

they can move to meaning most effectively.

This research

clarifies the questions raised on this issue by Drewnowski
and Healy (1977) and Schindler (1978), and supports the eye
movement reseach of Rayner (1977) which indicated that
function words such as "the," received fewer eye fixations
than content words.
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Reading is an integrated language process.

The

reader, the text, and the message of the writer are all
important components as graphophonic, syntactic, and
semantic cues systems are utilized in the most effective
and functional ways.
Absolute accuracy in reading is a misnomer, and the
desire to strive for accuracy may hinder comprehension.
Although individual differences and purposes in
reading are important considerations (e.g., Ryan 1979), the
subjects in this study revealed considerable unity in terms
of reading strategies, supporting the notion of a single
reading process.
Differences across readers depend on their effective
use of the strategies available to them.

The evidence sug

gests that all groups of subjects were sampling the print
and successfully processing the_. passage semantically as
evidenced by the low error detection rates and relatively
high passage recall scores.

The more efficient readers were

able to do both more effectively, supporting Neisser's
(1966, 1976) notion that attention may be efficiently re
distributed during the reading process, and suggesting that
better readers have greater flexibility in their use of the
various strategies and are better able to change purposes
while reading.
Throughout this study the predictive capacity of the
Goodman Model of Reading has been adequately demonstrated in
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that the majority of the hypotheses formulated to test that
theory were clearly confirmed.

The rejection of the re

maining hypotheses has produced no evidence to disprove the
theory since the "unexpected" findings can be adequately
explained by the theory.

A review of the literature indicates that reading
research conducted under widely differing methodologies
usually results in conflicting results (Cambourne 1977).

It

is significant that the predictions made on the basis of the
Goodman theory which has its roots in extensive natural
istic research have been so clearly confirmed in this experi
mental study.

It would seem that the basic tenets of the

Goodman Model are so much a part of the reading of meaning
ful material that experienced readers cannot help but
utilize them in spite of the constraints of the research
milieu.

It is also significant that the evidence from this

study based on the silent processing of text is highly
supportive of the Goodman theory built on subjects' oral
reading behavior.

This evidence supports one of the basic

assumptions of the Goodman research, that one can make in
ferences about silent reading from observations of oral
reading behavior.
In summary, the basic tenets of the Goodman theory
outlined in the rationale for this study have been strongly
supported by the data.

These include:

(1) the sampling of

the most informative cues, (2) the operation of inferential
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and predictive processes at all levels including the per
ceptual; (3) the notion of tentativeness as readers move
through visual,.-perceptual, and syntactic cycles toward
meaning; and (4) the preeminence of the need to comprehend.
In contrast, the evidence presents considerable
problems for linear models of the reading process such as
that proposed by Gough (1972).
In conclusion, the results of this study are.very
adequately explained in the words of the following theo
retical statement made in 1967:
Reading is a selective process. It involves
partial use of available minimal language cues
selected from perceptual input on the basis of the
reader's expectation. As this partial information
is processed, tentative decisions are made to be
confirmed, rejected, or refined as reading pro
gresses.
More simply stated, reading is a psycholinguistic process. It involves an interaction
between thought and language. Efficient reading
does not result from precise skill in selecting
the fewest, most productive cues necessary to
produce guesses which are right the first time.
The ability to anticipate that which has not been
seen, of course, is vital in reading, just as the
ability to anticipate what has not yet been heard
is vital in.listening (Goodman 1967, p. 497).
Conclusions
The following is a summary of the conclusions based
on the findings of the study:
1.

The need to comprehend is central to the reading
process.
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2.

Absolute accuracy in reading is a misnomer.

3.

Readers do not process meaningful text letter by
letter or word by word.

4.

Cognitive processes influence perception.

5.

Readers bring syntactic and semantic knowledge to
the reading process.

6.

The knowledge that they bring to the process in
fluences their predictions and their perceptions.

7.

Readers attend differentially to various components
of the text.

The differences in attention relate to

their predictions but also depend on the features of
the text.
8.

Reading is an integrated language process in which
the reader, the text, and the message of the writer
are important.

9.

The evidence in this study supports the view that
there is a single reading process.

Differences lie

in degrees of flexibility within the process.
10.

More experienced, efficient readers display greater
flexibility in their use of the process and are more
easily able to change purposes during reading than
their counterparts.

11.

The Goodman Model of Reading is a sound theoretical
statement with considerable predictive capacity.
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Implications
Research
The techniques employed for investigating readers'
perception of errors in this study have not been utilized
in research before.

in the light of the strength of the

evidence revealing readers' inability to detect errors, even
in ideal detection conditions, it holds some promise for
future research directions.
In the first place, the limitations of this study
demand further research of a similar nature to test the
findings.

Since the text employed was limited to one short

paragraph, similar studies across a wide variety of text
types should prove to be enlightening.

Research involving

more difficult text might be fruitful in terms of testing
whether subjects' error detection rates are as low as those
in this study when semantic processing is more difficult.
The question of whether the positioning of the errors
affects detection rates suggests a series of studies.

An

example would be a follow-up to the present research
utilizing the same text with slight variations in errors
position.

This question is particularly interesting in

light of the.-positioning and the detection rates of the the
and boot in this study.
One possibility that might be of particular interest
to researchers concerned with linguistic factors in reading
is the utilization or extension of the analysis of the
199
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trend of ease of detectability across individual errors.
The analysis of data gathered across a wide variety of
errors appears potentially fruitful as a means of extending
present understanding derived from miscue analysis and
letter cancellation research concerning readers' differ
ential attention to various components of meaningful text.
A promising area for future research is the applica
tion of these techniques to studies with younger adults.
These would provide insights into the perceptual, syntactic,
and semantic processing of beginning readers addressing the
controversial issue of whether there is a single reading
process for all beginning and fluent readers.

However, the

utilization of these techniques with very young subjects may
need to be conducted on an individual basis.
The techniques employed in this study might be
combined with other research methods such as the tracking of
eye movements, the sound recording of subject's oral
reading, or the silent reading of the text under videotaping
while readers indicate their position in the text with
their finger.

The utilization of a variety of methods for

further investigating processing such as questioning, re
telling, or oral probing techniques might also be worth
while.

Any number of combination of these techniques may

provide additional insights into perceptual processing and
the relationship between perception and cognition.
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The verification of the Goodman Model of Reading on
the basis of subjects' silent reading processing in this
study provides interesting evidence relating to the funda
mental assumption underlying miscue analysis research:

that

the same process underlies both oral and silent reading.
In this respect, this study provides interesting data which
add to the small number of studies supporting that assump
tion (Akural 1979, pp. 173-177), and indicates further need
to test the findings of this study.
The results of this research verify the initial
assumption that research into language processing ought to
employ whole, meaningful text under conditions that at least
approach what might be termed "natural."

They also suggest

that the preoccupation in experimental research with narrow,
constrained studies devoid of context may continue to prove
to be contradictory and relatively fruitless.

Satisfactory

answers to questions such as "What is the basic unit of
perception?" (e.g., Bradshaw 1975, Estes 1975, Adams 1979)
may never be found unless reading is viewed from a psycholinguistic perspective with a necessary consideration of
linguistic factors.
The Classroom
Although this study investigated the processing of
meaningful text by junior high school and college subjects
the results should be applicable across a wider age range.
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Miscue analysis studies indicate that reader's strategies
are quite similar from middle elementary grads and upward
(Goodman and Goodman 1978), and the results of the pilot
study conducted with sixth grade subjects in association
with this research produced almost identical results to
those in the main study.
A comparison between the conclusions reached on the
basis of this research and the implicit assumptions under
lying current educational practices repeals a considerable
gap.
The inability of subjects in this study to read
accurately while comprehending at a relatively high level
has obvious implications to the classroom.

Many approaches

to teaching reading are preoccupied with the necessity of
precise letter identification.

The evidence in this study

supporting the view that reading is a language process in
which the reader brings considerable knowledge to the process
as he'-samples the print in order to efficiently and effec
tively comprehend is juxtaposed to the view that sees
reading as being involved in the exact, sequential identi
fication of individual letters or words.

The mounting re

search evidence in support of a psycholinguistic theory of
the reading process suggests that both elements of the now
classic dichotomy of the phonics and the whole word
approaches to the teaching of reading (Chall 1967) need to
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be replaced.

The replacement needs to be both more informed

and less simplistic.
The evidence from this study suggests the value of a
greater emphasis on reading for meaning as opposed to
reading for accuracy.

Classroom programs ought to be

judged and selected on the basis of whether they contribute
to comprehension or not.

Classroom reading materials across

the curriculum from the earliest grade through high school
should be selected on the basis of their relevance in terms
of content to the life and background of the reader and on
the basis of whether it is whole, meaningful, predictable
language, well-written and conducive to processing for
meaning (Allen 1976).

Schools utilizing this type of

material throughout all grades would give readers the
opportunity to develop the natural language competence that
has been so evident in research utilizing meaningful text.
Much of the textbook material available in schools
utilizes short, decontextualized sentences which do not help
readers to take risks and to utilize their linguistic com
petence.

Text that is rich in form and in meaning provides

a greater array of cues for readers to sample in order to
comprehend efficiently.

Readers are able to overcome

problems such as embedded errors when there is sufficient
context to construct meaning.
Any reading activities, programs, or materials that
utilize fragmented, dissected language should be avoided.
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They are not only likely to interfere with the development
of helpful strategies, but are also likely to develop
negative attitudes about the worth of reading in school.
Teacher Education
Teacher education programs both at the student
teacher and graduate levels must be geared to developing
positive attitudes toward reading as a language process and
toward children.

Programs aimed at helping teachers develop

sound, coherent, unified theories of reading and language
learning are essential as foundations for decision making
and evaluation in the classroom.

Teachers can be made aware

of the inadequacy of the view that sees reading as an
accurate letter by letter identification process by being
exposed to their own processing of meaningful passages with
embedded errors such as the one utilized in this study.
They can also develop sound views of children's strengths
in processing written language by studying children's
reading in process and working with individual children
over extended periods.
The recent return in popularity of the so-called
"back to basics movement" has been closely associated with
notions that schools need to return to "essentials" such as
phonics instruction associated with a demand for sequential
instruction of isolated identification skills and accurate
reading.

The evidence in this study revealing the
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difficulty subjects have in reading accurately while compre
hending highlights the counterproductive nature of these
purposes in reading instruction.

Although most school

children because of their natural competence in utilizing
language for understanding can overcome the problems assov
ciated with misguided instruction, some cannot.

It is the

latter group of students who develop ineffective reading
strategies as a result of instruction.

They must be

exposed to better reading materials and more informed in
struction.

All courses for teachers should emphasize the

importance of allowing children to be risk-takers while
reading, so that they might not become so concerned with
accurate word identification that they are unable to
maintain meaning.

APPENDIX A
THE TEXT WITH EMBEDDED ERRORS
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THE BOAT IN THE BASEMENT

A' woman was building a boat in her basement.

When the boat was finished she couldn't get the

the boot out of the basement because it was
too wide to go though the door.

So she had to

take the boat a part to get it out.

Perhaps he

should of planned ahead.
to
o

-J

APPENDIX B
QUESTIONNAIRE
Answer Sheet
Subject No.
Please answer the following questions:
1. Write down any errors (such as spelling mistakes) that
you noticed while you were reading. Write them the way
they appeared in the story if you can.

2. Write down in your own words what the story was about.
Give as much detail as you can without trying to repeat the
passage word for word.

(Now turn over and answer the questions on the next page.)
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3.

Written Questionnaire

Please answer the questions clearly.
PERSONAL DETAILS:

•male

Thank you.
•female

age

a) How would you rate yourself
as a reader?

• very good
• good
• average
• poor
• very poor

b) Did you finish reading the
passage?

• yes
• no

c) How many times did you read
the passage?

• once
• twice
• three times
• more than three times
• not even once

d) What were your feelings during
the activities? Were you:

• relaxed
• tense
• very tense
• annoyed

Add any others:
e) In what way were you reading the • in a normal, relaxed
passage: (Mark more than one box
way
if it applies.)
• much slower than
normal, word by word
• much faster than
normal
• going back much more
than normal because
of undertainty
f) While you were reading were you
most concerned with:

• the meaning
• the mistakes
• both at the same time
• both, but at differ
ent times
• don * t know

g) Do you think that you saw any
mistakes at the time of reading • yes
that you couldn't remember when • no
you were asked to recall the
mistakes?
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h) Have you ever seen this passage • yes
containing these errors before? • no
If.so give details:

i) What do you think this research is trying to discover?

Don't write anything here.

WAIT!
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