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ABSTRACT
A STUDY OF AVERAGE THIRD GRADE READERS'
ORAL READING PERFORMANCE IN MATERIAL
OF VARYING FRY DETERMINED READABILITIES
By

Janet Sue Dixon

The Problem

In order to match readers of given ability with
materials of suitable difficulty, practitioners will
frequently ask the reader to read aloud from the material in
question. The time involved with such a procedure, however,
makes it impractical when large numbers of readers or
materials are under consideration. The question raised by
this study is whether or not standardized test scores and
Fry Readability Graph data can be wused to effectively

accomplish the same purpose.

Method

The subjects in this study were 50 third grade students
with grade equivalency scores on the Reading Test of the
California Achievement Tests within three months above or
below their grade placement at the time of testing. Each
subject read aloud form a set of five selections, one each
having Fry determined readabilities of first, second, third,
fourth and fifth grade. Thus the subjects reading
achievement was held relatively constant while the

readability of the selections varied. Traditional oral



reading assessment procedures were used to evaluate the
readings. It was expected that the readers would make more
miscues and read more slowly as the readability of the
selections 1increased and that the first, third and fifth
grade paragraphs would be at the readers' independent,

instructional and frustrational reading levels respectively.

Findings

Generally speaking the readability scores did not
appear to discriminate well. When only quantity of miscues
was considered performance on all paragraphs tended to be
virtually the same and at the readers' instructional reading
levels. In terms of rate, unacceptable miscues and fluency
the second grade paragraph appeared easiest and the fifth
grade selection the most difficult. Additional data
analysis, however, found miscues were highly predictable and
factors triggering them could be identified. These factors
were not related to those traditionally associated with
readability formulae, but were virtually identical to
factors reported in miscue research conducted more than ten

years earlier.
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CHAPTER I

THE PROBLEM

Overview

In this chapter the problem will be introduced,
background information will be presented and the importance
of the problem will be established. The questions directing
the research will be given and terminology pertinent to the

study will be defined.

Background of the Problem

About 1840 the McGuffey Readers introduced the concept
of graded difficulty to American Schools. Forerunners of
the modern basal series, their author, William Holmes
McGuffey had based the texts on two important premises which
still govern the way most reading is taught today: (a) The
difficulty of reading material (readability) can be
controlled and (b) controlling readability facilitates
learning to read.

While McGuffey's method for controlling readability
would be debatable, the relationship between task difficulty
and learning which he recognized, has since been well
supported in the research and by successful instructional
practices. It would eventually affect not only the teaching

of reading but the development of instructional theory and

the structure of curriculums. Taxonomies (Bloom, 1956)
hierarchies (Gagne, 1968; Gagne, 1969), task analysis
1






(Anderson and Faust, 1973, Chapter 3; DeCecco, 1968, Chapter
2), programmed instruction (Glaser, 1965; DeCecco, 1968,
Chapter 12; Lumsdaine, 1960, 1964), and mastery learning
(Carroll, 1963; Block, 1971; Block and Anderson, 1975;
Bloom, 1976; Smith, 1977) would be among the terms and
methods made familiar by educators and educational
psychologists as they described the process of breaking
complex learnings into simpler wunderlying tasks, wusually
arranged in some hierarchical form. Ideally the 1learner
begins at a point in this sequence where he can succeed and
master tasks of gradually increasing difficulty until the
complex learning has been accomplished.

Maximizing success is central to this process of
controlling task difficulty, for the facilitating effect of
success on learning has long been recognized by virtually
every learning theorist. On the other hand, while failure
experiences may contribute positively to the learning
process under some conditions, (Gage and Berliner, 1984, p.
396-197; Weiner, 1972) such experiences can also be
devastating, and the undesirable consequences to the learner
who repeatedly fails have been frequently documented. Such
learners typically have shown 1increased anxiety, less

persistence, lowered aspirations, increased tendency to

repeat inappropriate responses or to use fantasy or
superstitious behaviors rather than realistic problem
solving strategies (Sears, 1940; Baker, 1941; Baker, Demo

and Lewin, 1941; Lantz, 1945).




3.

While failure situations can become self-defeating and
are generally to be avoided, tasks that are too easy are
undesirable also, for they will not produce the desired
growth. As David Ausubel (1968) has observed:

If the material is too difficult, the learner
accomplishes disproportionately 1little for the
degree of effort he expends; if it is too easy,
his accomplishments are disappointingly meager in

terms of what he could have achieved were greater
effort demanded of him. (p. 325)

In addition Ausubel notes:

Inappropriately easy material...fails to stimulate

and challenge the learner adequately, fostering

boredom and disinterest. (p. 326)

Ideally then the teacher seeks to find that place in
the learning sequence where the tasks are of appropriate
difficulty for the learner. Sometimes called the student's
"instructional level”, it is that point where the material
offers some challenge but where the student is capable of
handling that challenge without undo anxiety or frustration.

For some kinds of learnings the hierarchy involved can
be arranged in a relatively 1linear progression, each
subskill more or less prerequisite to the next. Finding the

instructional level 1is 1largely a matter of testing for

mastery of the wunderlying skills. Learning to read,
however, tends to be a developmental process, characterized
by stages of increasing complexity, involving many skills,

abilities and understandings which the reader must combine

more or less simultaneously and appropriately in order to






read a given selection. Finding the "instructional level"”
then, is not simply a matter of testing for specific skills,
but depends on an evaluation of the reader's entire general
level of functioning in relationship to the difficulty of
the material being read.

In reading, this is commonly done by assessing the
learner's oral reading performance directly in the material
under consideration. This performance is typically
evaluated using some variation of procedures and criteria
popularized by Emmett Betts (1946) about 40 years ago.
Betts distinguished at least three different reading levels:
The instructional level, the independent 1level (material
that 1is easily read) and the frustration level (material
which is too difficult). From observation of the student's
oral reading "errors"”, the teacher makes a determination of
the 1level of difficulty of this material for this student.
This information might then be combined with other
knowledge, such as the student's interest in the subject,
the length of the selection and consequently the persistence
needed to finish it, or the format of the book, in deciding
if the student will be able to successfully read the
selection.

While finding a reader's instructional level may not be
a simple, precise or expedient matter, it is important in
the teaching of reading in order to eliminate the task
avoidance responses commonly associated with frustration and

failure. While task avoidance is certainly a hindrance in






5
any kind of 1learning it is particularly detrimental to
reading progress since reading, 1like many other complex
performances such as playing the piano, driving a car, or
learning a sport, seems highly affected by practice.

Not only does practice affect reading by reinforcing
and automating previously learned skills, but it is also
necessary to integrate those skills into meaningful and
fluent reading behaviors. In addition, we know that many
people learn to read with little if any apparent formal
instruction. Evidently what one needs to know to become a
better reader can often be learned intuitively while
reading, with 1little assistance from the teacher, if the
teacher can only find material motivating enough so the
learner will read it and easy enough so the learner can read
it Failure experiences, on the other hand, can lead to
avoidance of further reading cutting off perhaps the most
important means by which the failing learner could improve.
Finding materials of suitable difficulty for the 1learner
then becomes an integral part of developing reading

proficiency.

Introduction to the Problem

If a practitioner wanted to know quickly whether a
student could read a particular book, the most logical
procedure would be to have the student read a few sample
passages aloud. Based on this observation, the practitioner

could then make a judgment concerning the student's ability






to handle the material. This procedure, in fact, is
frequently wused when the question concerns one reader and
one book, but when the problem involves many children and
many books, the time required for listening to each «child
read makes such a procedure impractical.

Obviously if there were some effective means of
measuring student reading ability and some corresponding
method for measuring passage difficulty (readability), the
process of matching readers with materials would be greatly
facilitated. Measures of both reading ability and
readability to exist, and they are frequently used together
to make decisions of this nature 1in research studies,
textbook selection and development of new materials.
However an examination of these measures poses important
questions and suggests serious limitations concerning their

use in this way.

Measuring Reading Ability Determination of a student's

reading achievement is most frequently made based on results
of either an Informal Reading Inventory (IRI) or a
Standardized Reading Achievement test. With both methods
the results are popularly reported using some form of grade
level norm.

The Informal Reading Inventory is more apt to be wused
by teachers in special reading programs since it is a time
consuming, individually administered test which does not

lend itself to the structure of most classroom settings. Tt




can be teacher constructed from materials being used by the
student or the teacher may choose to use one of the
commercially published tests such as the Durrell Analysis of
Reading Difficulty (Durrell, 1937, 1955), the Diagnostic
Reading Scales (Spache, 1963, 1972) or the Classroom Reading
Inventory (Silvaroli, 1965).

When giving an IRI, deviations from the text made by
the reader while reading aloud are recorded. Then, usually
using some variation of criteria first popularized by Emmett
Betts (1946), the instructor decides if this material is at
the student's independent, instructional or frustrational
reading level. As previously noted, practitioners often use
this procedure by itself to determine directly if a
particular book 1is of suitable difficulty for a given
student. In the IRI, however, the selections are presumably

graded in difficulty corresponding to the grade levels of

basal texts. In this respect it then becomes a prediction
device. The assumption is that once the student's reading
levels are established in terms of the grade level

difficulties of the IRI passages, this information can
automatically be transfered to other material, and when the
student is reading another selection intended for that grade
they can be expected to perform in a similar fashion.

Using an IRI to establish a student's instructional
reading level assumes that all reading materials intended
for a given grade are of the same level of difficulty. The

publishers of basal texts, however, use individual standards
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and standardization procedures in developing their books and
they do not conform to any universal standard applicable for
all basal publishers. Moreover, the standardization methods
they use are not typically well described in an easily
accessible manner, as they are in the documentation prepared
by standardized test publishers. Thus it is difficult to
compare norming procedures from series to series or even to
know what procedures were wused. Teachers, however, will
frequently refer to one series as being “more difficult”
than another, and formula determined readabilities of basal
selections can differ greatly from series to series for
materials intended for use by the same grade, and may even
differ from selection to selection in the same book (Bradley
and Ames, 1976, 1977; Eberwein, 1979). This would suggest
that the difficulty of materials for a given grade may
differ considerably. It would seem then that it cannot be
assumed that a reader's performance based on one basal
series will automatically indicate performance in another,
nor can the passages from one IRI, and their grade level
indicators, necessarily be used as a meaningful standard for
judging the difficulty a reader may encounter in other
materials.

Standardized tests are most frequently wused in
classrooms to assess reading achievement since they are
fast, convenient and highly reliable. They are excellent
for comparing the performances of readers, but they pose

serious problems when wused to determine reading levels.



9

They are primarily tests of comprehension and offer no
opportunity to observe reading behaviors directly, or to
compare the reader's performance to a set of criterion
tasks. The scores are based on comparisons of students with
a standardization group and are not necessarily related to
the difficulty level of reading selections. A grade
equivalency score of 2.0 on a standardized test, therefore,
does not mean the test taker was able to comprehend material
with a beginning second grade readability, but that s/he was
able to answer as many questions correctly over the entire
test as did the average beginning second grader in the
standardization group.

There is empirical evidence that the grade equivalency
scores from standardized tests cannot be wused to place
children at their instructional level, for when they are
compared to IRI results they usually yield significantly
higher grade placement scores. Using them for this purpose
will probably result in students being placed at their
frustration level (Sipay, 1964; Glaser, 1964). Also, most
norming procedures use one administration of the test during
the school year and the between grade norms for each month
of the year are interpolated from these results. This
practice assumes that reading growth proceeds at an even
rate, an assumption that 1is not supported by research
studies (Bernard, 1966; Lennon, 1951).

Finally grade equivalency scores imply that students in

different grades with the same scores have the same reading
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achievement. However, students scoring above their grade
placement and students scoring below their grade placement
may perform quite differently on an IRI even though their
scores from a standardized test indicated the same grade
level in reading achievement (Glaser, 1964; Farr and Carey,

1986, p. 153-154).

Measuring Readability The development of objective

methods for measuring the difficulty of reading passages has
also presented serious problems. While it is relatively
easy to observe that some materials are more difficult to
read than others, it is not so easy to identify or measure
the factors which account for that difference.

Early in this century, using improved statistical
procedures in factor analysis, researchers began to
systematically investigate aspects of writing which appear
to influence the ease with which material is read and
understood. Interest generated by these early studies,
along with increasing demands in society to understand and
control reading difficulty, eventually 1led to the
development of numerous formulae for calculating what is now
termed "readability".

Readability formulae attempt to give an objective
measure of factors within text which may affect the reading
accomplishment needed to handle the passage or the ease
with which the material can be read and understood. By

their nature, these devices must be based on only a limited
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set of factors which can influence the difficulty level of a
passage, for while many factors have been studied,
invariably only a few emerge as significant enough (or

measurable enough) to be included in the final formula.

These factors wusually include some measure of word
difficulty and some measure of sentence complexity.
Formulae cannot measure conceptual complexity, reader
interest, reader motivation, topic organization, figurative

language or such physical factors as format, illustrations,
or size of print, all of which may also contribute to the
difficulty one encounters when reading a given passage.
Moreover, results of studies concerning the validity of
readability prediction methods have been conflicting and
those studies concerning the ability of the devices to go
beyond prediction of relative difficulty to prediction of
difficulty for students in given grade levels, have been
generally negative.

Because of these limitations, readability formulae have
met severe criticism from many leaders in the field of
reading. At best, these authorities, and even the authors
of the formulae themselves, caution that these devices
should be used with great care and only as rough estimates
of relative difficulty. 1In spite of such warnings, however,
the grade level indexes yielded by these formulae are still
frequently combined with the grade equivalency scores
yielded form standardized test data to make decisions

concerning the appropriateness of difficulty of certain
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materials for given readers.

Concerns in Test-Formula Matching Even if we were assured

of the wvalidity of the tests and formulae involved to
measure reading ability and passage difficulty respectively,
the test-formula matching procedure assumes that the two
measures are congruent. The evidence would suggest that
probably they are not.

Standardized tests and readability formulae were not
developed wusing the same criterion measures nor were they
designed to be wused together specifically for matching
readers with materials of appropriate difficulty. The test-
makers' prime concern has not been readability but rather
comparison of performances. Therefore, when readability
formulae are used to assess standardized test passages they
do not reveal an orderly progression of gradually increasing
difficulty as one might expect, and it is possible for a
student to receive a grade equivalency score of 2.0 on a
standardized test, without any passage on the test having a
readability of 2.0.

Moreover, standardized tests are typically measures of
comprehension. Readability formulae, on the other hand, do
not measure comprehension directly, but rather deal with
factors in the text which may affect comprehension. It 1is
also evident that some authors never meant their formula to
be an indicator of the level of accomplishment needed as

associated with developmental reading achievement, but
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rather as measures of "clear writing" style which increases
the ease of comprehension for adult readers (McElroy, 1953;
Flesch, 1948, 1949, 1954, 1958).

In the literature review for her study concerning “"Easy
to Read"” books for children, Margaret Paolo (1977) found the
use of oral reading in readability research has received
little attention. Validity studies which have attempted to
compare formula predictions with reader's performance have
typically wused silent reading comprehension, rather than
word recognition, as the measure of that performance, even
though oral reading would seem a more logical choice since
1Es like the formulae involved, does not assess
comprehension directly but rather deals with word and
sentence factors in the text which may affect comprehension.

Because comprehension has been used so exclusively in
such validity studies it has left practitioners with 1little
information concerning the wusefulness of the various
readability formulae. 1If a reader's achievement test scores

and the formula's data suggest a given reader should be able

to read a given selection, but we find his comprehension in
the material to be low, the results do not tell us if the
reader was unable to handle the text at all, or if he could

read the text but found the situations or concepts presented
to be too complex of unfamiliar for his wunderstanding. If
his comprehension of the material is good, it still does not
assure us that this material is at or below the student's

instructional reading level, for it is possible for a reader
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to maintain an acceptable 1level of comprehension even
though experiencing frustration due to word recognition
difficulties. This might especially be true if the topic

involved is familiar or the selection is short.

Statement of the Problem

Observation of oral reading performance directly in the
material wunder consideration is frequently used to assess a
single reader's ability to read a given selection. The time
involved in such a procedure, however, makes it impractical
when large numbers of students are involved. This has led
to the practice of combining standardized test scores as a
measure of student reading ability, and readability formula
data as a measure of passage difficulty to determine if
certain readers will be able to read certain materials.

It would appear that direct observation of the reader's
performance in the material provides a more acceptable means
for matching readers with materials. The question raised by
this study is whether or not standardized test scores and
readability formula data can be used together to effectively
accomplish the same purpose. If they can, then we would
expect a great deal of consistency between and among oral
reading, standardized test scores, and readability measures.
However, as the preceding text has noted, this is often not
the case. Do oral reading assessment procedures, then,
which are primarily measures of word recognition, and

standardized tests, which are primarily measures of
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comprehension, and readability formulae, which attempt to
measure characteristics in the text which may affect both
comprehension and word recognition all sample enough of the
same reading factors to allow a reader's performance on a
standardized test to predict that reader's oral reading
performance in material measured by a readability formula?
In greater detail, to what extent are a reader's grade
equivalency scores as measured by a standardized test
predictive of his functional reading levels as established
by his oral word recognition abilities when reading material
of a formula determined readability? And is this test-
formula relationship strong enough to make it a useful tool
for practitioners and justify its use as a basis for making
judgments and decisions in research studies, text selection,

and the development of new instructional materials?

Purpose of the Study

The purpose of this study is to investigate the
relationship between grade equivalency scores from the
California Achievement Tests and Fry Readability Graph
(1968) data. Specifically, it examines how effectively
grade equivalency scores from the Reading Subtest of the
California Achievement Tests, when used to identify a group
of "average" readers, and Fry Readability Graph estimates of
material difficulty, will predict the degree of difficulty a
reader will encounter when reading orally from material of

varying Fry determined readabilities. Subsequently, the
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study will also investigate the relationship between the
Readability Graph scores of these selections and (a) the
number of oral reading errors (miscues) made by the readers,
(b) the readers' reading rate and (c) the readers'

functional reading levels.

Questions Directing the Study

If the grade equivalency scores from the California
Achievement Tests and Fry readability data provide an
effective means for matching readers with materials of
appropriate difficulty, then we would expect the readers to
make more word recognition errors (miscues) and to read more
slowly as the readability of the passages increases. We
would also expect the readers to read the passage with first
grade readability at their independent reading 1level, the
passage with third grade readability at their instructional
reading level and the passage with fifth grade readability
at their frustrational reading 1level. Based on these
expectations, the following questions were posed to be
answered by this study.

When average third grade readers, as determined by the
Reading Test of the California Achievement Tests, are
reading selections with varying Fry determined

readabilities:

Lo Will the readers' word recognition accuracy, based
on their oral reading errors (word miscues), decrease as the

grade level readability scores of the selections increase?
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2 Will the readers' reading rate (number of words
read per minute) decrease as the grade 1level readability
scores of the selections increase?

3% Will the readers read material with a first grade
readability at their independent reading level?

4. Will the readers read material with a third grade
readability at their instructional reading level?

5. Will the readers read material with a fifth grade

readability at their frustrational reading level?

Need for the Research

In spite of continual criticism, the use of readability
estimates appears to be rising. Publishers 1increasingly
list estimates of difficulty of their materials with the
names of the formula (or frequently formulae) used to make
those determinations. Increased demand for "High Interest,
Low Vocabulary"” and "Easy to Read"” books places continual
pressure on authors to control readability in their writing.
It is probably only the time involved in using the formulae
that has kept their use from becoming more prevalent. As
microcomputers become commonplace, however, the development
of more complex but faster and easier to use computerized
formulae promises to remove this restriction and further
increase their use.

The widespread acceptance of the readability concept
and the demand for readability information and control

underscores the serious need teachers and others have for
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some indication of the suitability of a given material for a
given reader, even if that information may be questionable
and unproven. It is important, therefore, that studies be
conducted that either help practitioners define readability
scores operationally, discredit their wuse, or provide
estimates of how much confidence can be placed in them.
Such studies might also indicate how more predictive reader

ability - readability indexes could be developed.

Definition of Terms

Readability: Refers in general to any factor that affects
the ease with which a selection can be read and understood.
More specifically it has come to be associated with the
factors measured by readability formulae. In this study it
will refer to the scores from the Fry Readability Graph as
computed by the text analysis computer program School
Utilities Volume 25 available from the Minnesota

Educational Computer Consortium.

Fry Readability Graph: A nomograph developed by Edward Fry,

Rutgers University. It estimates readability using
sentences per 100 words and syllables per 100 words. For
books and longer selections, the final estimate is based on
an average of three samples. Because the selections in this

study are short, the Fry estimate will be based on the

actual text involved.
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Functional Reading Level: A term used to refer collectively

to a reader's independent, instructional and frustrational

reading levels.

Independent Reading Level: Refers to material which a
reader can read easily. In this study it will refer to
material a reader can read with 99%Z or better word

recognition accuracy.

Instructional Reading Level: Refers to material a reader is

capable of reading with some help. It is the 1level of
difficulty which, ideally, should be used for instruction.
In this study it will refer to material a reader can read

with 95% to 99% word recognition accuracy.

Frustrational Reading Level: Refers to material that is too

difficult for a reader to read under any conditions. In
this study it will refer to material a reader reads with 90%

or less word recognition accuracy.

Miscue: A deviation from text which a reader makes when
reading orally. The term miscue is generally preferred to
the terms "mistake” or "error"” because it more accurately
suggests what 1is occurring during the reading process,
suggesting that such deviations from text are not random
errors but, in fact, are cued by the thought and language of

the reader in his encounter with the written material
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(Goodman and Burke, 1972).

Oral Reading Errors: Refers to a miscue made by a reader
when reading orally. The following types of miscues will be
counted as oral reading errors in this study: (a) Omissions,
(b) insertions, (c) substitutions, (d) partial or gross
mispronunciations (not caused by dialect or speech

difficulties) and (e) words aided.

Betts' Criteria: Criteria, developed and popularized by
Emmett Betts (1946), and used widely in oral reading
assessment procedures to determine a reader's functional
reading levels. In this study the Betts' word recognition
criteria of 99% word recognition accuracy will be used to
designate a selection as being at a reader's independent
reading level, 95% to 99% word recognition accuracy will be
used to designate a selection as being at a reader's
instructional reading level and 1less than 907% word
recognition accuracy will be used to designate a selection

as being at a reader's frustrational reading level.

Reading Rate: Refers to the speed with which material is
read. Researchers have used reading rate as an index of

speed of response which they in turn consider as an
indicator of automaticity (Samuels, 1979). In this study
reading rate will be given in terms of words read per

minute and will be determined by dividing the number of



the selection, multiplied by 60.






CHAPTER II

REVIEW OF THE LITERATURE

Overview

In this chapter a review and synthesis of selected
literature relevant to the study will be presented. The
review will be divided into two parts. Part I, Determining
Readability, will concentrate on (a) the development of the
readability concept, its measurement, and prediction and (b)
the use of oral reading in readability prediction and
validation. Part 1II, Determining Reading Ability, will
concentrate on the development and use of (c¢) standardized
tests as a measure of reading ability, and (d) the Informal

Reading Inventory and oral reading assessment procedures.

Part I

Determining Readability

Historical Background

The awareness that reading material can differ in
difficulty and the search for ways to control that
difficulty are probably as old as writing itself. Klare and

Buck (1954, p. 42) have noted, for instance, that much of

early literary criticism was concerned with comparing
“ornate"” and "plain” styles among writers, and Klare (1963,
p. 29) «cites a quotation from I Corinthians 14:9 as a
favorite among advocates of clear language: "Except ye utter

22
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by the tongue words easy to be understood, how shall it be
known what is spoken? For ye shall speak into the air.”

While awareness of style and admonishments to writers
may be evident early in the history of writing, the idea
that readability can be consciously and systematically
controlled seems to be a much more recent historical
development. In the early years of American education, for
instance, there was evidently no attempt to prepare books
specifically to meet the needs of beginning readers.
Colonial children learned to read by struggling as best they
could with whatever books were available. Usually those
books were of a religious nature intended for adults rather
than children. Chief among them, for instance, was the New
England Primer, which was so named, not because it was the
child's first book, or because it contained easy to read
material appropriate for beginning readers as the term

“primer"” implies today, but because it contained religious
teachings which were considered "primary"” for the child's
spiritual existence (Smith, 1986, p. 18-25; Ford, 1952).

It should be noted that in colonial times education was
primarily for the few, the wealthy and those with facility
for learning, and the primary purpose for reading was
religious. Once public school education became established
by law, however, and as concern grew for <creating an
educated electorate, the situation began to change. As

Klare and Buck (1954) have noted
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Saving Everyman's child from illiteracy was a

different job from teaching the sons of merchants

to read the Scriptures. It required different

tools. (p. 40)

Klare and Buck (1954, p. 41) observe that, when
compared with texts previously offered to children, the
basic differences which appeared in the books of McGuffy and
his contemporaries were their secular content and the fact
that they were “"graded"” in vocabulary and reading
difficulty. It appears that these authors were developing a
concept of readability similar to that generally used today.
They believed readability could be consciously controlled,
and several decades before any scientific investigations of
readability were begun, they were already identifying and
manipulating factors which they felt affected it.

McGuffey and his contemporaries seemed to view
vocabulary as the primary determinant of reading difficulty,
for as Spache and Spache (1977) have observed

This author (McGuffey) controlled the difficulty

of his books, he believed, by the length of words

in the stories. The opening book used only two-

or three-letter words and longer words were

gradually introduced in later books. (p. 42)

Klare (1963, p. 30) notes that this relationship
between vocabulary and reading difficulty seems to have been
generally agreed upon during this period with much early
work focusing on it, and Chall (1958, p. 17) contends that
vocabulary has probably always been associated with reading

difficulty.
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Interest in the relationship between vocabulary and
reading difficulty eventually led to the publication in 1921
of The Teacher's Word Book by E. L. Thorndike. This work,
which 1listed words with tabulations of their frequencies in
print, was intended to provide estimates of the commonness
of words and therefore their relative importance. The list
would influence the teaching of vocabulary in schools for
generations and would also be a significant event in
readability development since it would be used as the basis
for many later readability formulae.

Klare (1963, p. 32) cites two additional events for
their significant contribution to the development of modern
readability theory. One was the formation in 1935 of the
Sub-committee on Readable Books of the Commission on the
Library and Adult Education. This committee consolidated
the efforts of scattered individuals and gave recognition to
the problem of readability in general. The second event was

the publication, during that same year, of W. A. McCall and

Lelah Mae Crabbs' Standard Test Lessons in Reading. This
set of graded reading passages would later become the most
often used «criteria for the construction of readability

formulae (Klare, 1984, p. 685).

Development of Readability Formulae
Early in this century interest in readability mounted
dramatically. Literacy had become commonplace and the

purposes for reading had expanded beyond religion into
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information and pleasure. Readability was no longer simply
a matter of importance to educators. Publishers of
newspapers, magazines and best-sellers, and authors of
government bulletins, industrial communications and military
manuals were forced to write for a much larger group of
readers more diverse in their reading abilities. At the
same time as the need to understand and control readability
was expanding, improved statistical procedures gave
researchers better tools with which to work, and some of
these methods, especially those in factor analysis and
multiple correlation techniques, were particularly suited to
readability study.

By 1920 researchers were conducting systematic and
scientific investigations of readability, and Chall (1958,
p. 17) credits Bertha A. Lively and S. L. Pressey in 1923,
with developing the first procedure which approached the
modern concept of a formula. Their work as well as that in
other early studies generated much enthusiasm, motivated
other researchers, and eventually led to the development of
a host of formulae and other techniques which claim to
predict the reading difficulty of a passage. This abundance
of measures in turn produced an even greater proliferation
of 1literature regarding the validity of such devices and
controversies surrounding their use. To review all of the
studies on readability would be a formidable task.
Fortunately, two mnotable authors, Jean Chall and George

Klare have provided comprehensive reviews of the most
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significant early research concerning formula development

and validity. Chall's books, Readability, An Appraisal of

Research and Application (1963) and Klare's book, The

Measurement of Readability (1963) are cited in nearly every

article, book or dissertation concerning readability. They
have become virtual classics in the field.

Exactly how many readability formulae have been
developed is somewhat controversial. As Klare (1963, p. 33)
has explained, the term formula has been used loosely to
include both true formula based on regression equations as
well as other devices for measuring readability. For this
reason authors have defined the term differently and have
therefore reported varying numbers of formulae as having
been developed. ©No matter what definition is used, however,
the number seems more than substantial. Chall (1958), for
instance, tallied 29 up to 1954, Klare (1963) estimated 39,
while one of Klare's students, Carolyn Dunlap (1954), listed

56 (Klare, 1963).

Historic Trends The general trend in formula development
has been first one toward greater and greater complexity and
then a sharp reversal toward increasing efficiency and
simplicity. Chall (1958, p. 27) credits Irving Lorge (1939)

with beginning this trend of simplification in 1938, while

Klare (1963, p. 37-80) notes the same pattern but
distinguished four historical periods. “"Early Formulas",
1921-1934, used vocabulary primary as the predicting
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factor and there was great dependency on Thorndike's
Teacher's Word Book (1921). The criteria used was
relatively crude. The next period, "Detailed Formulas"”,

1935-1938, saw an ever increasing tendency to use more and
different predicting factors with less emphasis on
Thorndike's work. There was also an increased concern for
adequate criterion. The following period, 1938-1953, is
termed "Efficient Formulas” by Klare, since the emphasis
shifted during that time to increased efficiency and
simplicity of use. The period from 1953-1959, a period
following the publication of Chall's work, Klare 1labels
“Specialized Formulas”, since the tendency was to develop
formulas based on a particular aspect of readability or a
special audience level rather than wide applicability.
Forbes and Cottle's formula (1953), for instance, was
designed for wuse with psychological tests, while Bloomer
(1959) was interested in measuring "the level of abstraction
as a function of modifer load"” and Spache (1953), Stone
(1957) and Wheeler and Smith (1954) all authored formulae
intended specifically for materials at the early elementary

grade levels.

Methodology While individual formulae have varied, both
Chall (1958) and Klare (1963) agree that the basic
methodology by which most have been developed has been
virtually the same, and generally proceeds according to the

following steps: (a) A list of possible elements which could
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be responsible for differences in readability is compiled.
This 1list is usually based on some survey of reader and/or
expert opinion or some analysis of content. (b) A set of
criterion passages, representing a range of difficulty, is
selected or developed. Methods wused to establish the
relative difficulty of the passages have varied and include
the results of comprehension tests, ratings by readers or
experts, publishers grade 1level recommendations and even
other readability formula scores. (c) Once the relative
difficulties are established, counts are made of the
frequencies with which the identified elements occur in the
criterion passages. (d) The frequency counts are correlated
with the difficulty indices of the criterion materials. (e)
The <correlational information is combined in a regression
equation which ultimately becomes the final formula.

While differences have occured in the criterion wused
and the factors studied, most formula have wused the
correlational method and virtually all have followed the

same developmental procedure.

Limitations of Readability Formulae

Chall (1958, p. 34-56) distinguished the following five
components of readability formulae which are useful for
evaluation and comparison: (a) The criterion on which the
formula is based, (b) the range of difficulty of the
criterion materials, (c) the method used for determining

that difficulty, (d) the internal factors studies, and (e)
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the method wused to compare the occurrences of the factors
studied with the difficulty indexes of the criterion
materials.
While a few early formulae used an inspection method to
compare the occurrences of the factors studied with the

difficulty indexes of the criterion materials, generally all

others have used the correlational method. Aside from this,
however, formulae have differed greatly in the criterion
used and in the factors studied. Both areas have posed

serious limitations for readability prediction.

Limitations in Factors Studied By their very nature

readability formulae must be based on an extremely limited
set of factors which can affect reading difficulty. Most
restrictive 1s the fact that they can only wutilize those
aspects of writing which can be quantitatively measured, and
generally only stylistic factors have lent themselves to
that kind of analysis. While some formulae have attempted
to include content factors such as abstractness of words or
analysis of ideas, Klare points out that they only touch on
content in a very indirect way. Chall (1958, p. 12) and
Klare (1963, p. 24) both caution however, that content, an
aspect of writing that 1is difficulty to measure
quantitatively, is frequently thought to be as important as,
or even more important than style, in determining the ease
with which a selection can be read and understood. In fact,

a classic study by Gray and Leary, reported in their book
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What Makes a Book Readable in 1935, found content to be
judged most important by their sample of 1librarians,
publishers, teachers, and adult education directors. Style
was ranked a close second, format a distant third and
general factors of organization judged least important in
determining passage difficulty. Klare (1963, p. 24-25)
further warns that only one aspect of style, that of
difficulty, can be measured by the formula. Formulae cannot
measure the effectiveness or quality of that style, and
moreover, they cannot even measure style difficulty with
perfection.

In addition to being limited to measurement only of
style, the style elements included in the formulae are also
very restricted. While hundreds of factors of style have
been studied, wultimately only two, some measure of word
difficulty and some measure of sentence complexity, have
emerged as being significant enough, or measurable enough,
to become common elements in most formulae. Chall (1958, p.
54) explains that although other factors have been found to
be significantly related to the criterion, they are also
highly related to other factors in the formula and

consequently add little by themselves to the final

prediction. Their contribution is so meager that it is not
worthwhile to include them. “The law of diminishing
returns,” she notes, "sets in early in readability

prediction.”
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Counts of words which appear (or do not appear) on
various word lists of presumably "easy" or "hard"” words has
been a favorite means of assessing the vocabulary element.
The general premise has been that the frequency with which a
word appears in print, or its "commonness” is related to its
difficulty. Thorndike's list (1921) has often been used for
this purpose and was especially popular with early formula
authors. Early authors also assessed vocabulary difficulty

through some count of the number of different words in a

selection. This method has sometimes been termed “word
range” or “vocabulary diversity". Determining either
frequency or diversity, however, required cumbersome, time

consuming word counts, especially difficult to make in a
pre-computer age. In attempting to find faster and easier
to wuse methods, Lewernz (1922) and later Dale and Tyler
(1934) used words beginning with certain letters. W, h, and
b words were considered easy while words beginning with e
and 1 were considered hard. Eventually the number of
affixes, number of syllables in words and word length in
terms of the number of letters were all found to be highly
related to the commonness of words also. Since these
factors provided simpler, faster and more reliable means for
assessing vocabulary difficulty, they would become
increasingly common elements in later formulae.

While the very first readability measures reported by
Chall (1958) concentrated primarily on vocabulary factors,

measurements of sentence complexity were soon being
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incorporated. Sentence structure and the number of clauses
were generally considered related to sentence difficulty.
These in turn, however, were found to be highly related to
certain types of words. Counts of the number of
prepositions and prepositional phrases, and content words
(nouns and verbs) have all appeared in various formulae.
Ultimately, however, there is an obvious relationship
between these factors and sentence length in general. Since
length is a factor which can be counted simply and reliably,
it became a common element in later formulae, wusually in

terms of average number of words per sentence.

Limitations in Criterion While at first it appears that

formulae have varied widely in the internal factors studied,
in reality the factors involved are all highly interrelated.
All formulae have included some measure of vocabulary, most
have included some measure of sentence complexity, and few
have included much more than that. Therefore, in respect to
the factors studied, the differences between formulae tend
to be in the methods used to measure the factors and not in
the factors themselves. Real differences have occurred,
however, in the criterion used to construct various formula,
the range of difficulty it represents and the method used to
establish that difficulty. These differences in criterion
are particularly important since they greatly 1limit the
generalizability of any one formula, for as Chall (1958) has

noted
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Judged by strict scientific standard, each of the

formulas is applicable only to material similar to

the criterion on which it is based. Too often

this 1is forgotten....... This has led to criticism

of the formulas when actually the fault 1lay in

their application to a type of material for which

they were not designed. (p. 35)

Some criterion materials have been highly specialized.
Ojemann (1934), for instance, used only parent education
materials and Dale and Tyler (1934) used health brochures.
Some authors have used general adult selections while others
have concentrated on children's literature or textbooks used
at particular grades. The McCall-Grabbs passages (1925)
have been popular with several authors including two of the
most well known formulae, the Dale-Chall (1948) and Flesch
(1948).

The range of difficulty used for the criterion has also
varied. In some formulae the range has 1included grades
primer to adult, while others have been confined only to
adult materials or a limited number of grade levels such as
primer through third.

The methods of establishing the difficulty of the
passages have also been diverse. Some authors have wused
various measures of comprehension of the test while others
have favored more informal means such as ratings based on
"expert"” judgment. The grade 1level recommendations of
publishers and later even other readability formulae have
also been used.

Initially it would appear that tested comprehension on

the material is the best possible method for establishing
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the relative difficulty of criterion passages, since
ultimately this 1is what the user of a formula wants to
predict. Using comprehension scores for this purpose,

however, has presented particular problems. As Chall (1958)

notes
The major weakness..... lies in the fact that the
difficulty of the passage can be changed by the
ease or difficulty of the question asked......Easy

questions based on hard passages will result in

underestimates of passage difficulty. (p. 40)

A study by Irving Lorge (1949) emphasized this point.
Lorge applied the Gray-Learly formula (1935) to both the
McCall-Crabbs passages (1925) and the questions on the
passages. He found the correlation coefficient to be .6156,
suggesting "there are factors in the passage which are
unrelated to factors in the structure of the questions.”

Determinations of passage difficulty become even more
controversial when they go beyond providing indexes of
relative difficulty to providing a grade level score. The
later 1implies not only a comparison of the passages with
each other, but a comparison of the passages to the
performance of readers of a given ability. Typically
determinations of that ability have been derived in an
indirect manner, often using the standardized test scores of
persons who have performed in a prescribed way on the
criterion passages. Ojemann (1934), for instance, in
developing his criterion, wused the reading grade equivalent

on a standardized test of the readers who were able to
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answer correctly 50% of the comprehension questions on the
criterion passages. Washburne and Vogel (1925) wused
children's books and the median of the score on the Stanford
Paragraph Meaning Test of children who “"read and liked"” the
book. Later authors, such as Spache (1953), however, simply
accepted the grade level ©placement of materials as
recommended by the publisher.

Validity data on grade level indexes when compared with
external criteria and other formulae has been contradictory,
leading Chall (1958) to conclude

...it is questionable whether the grade placement

arrived at by the application of any one of these

formulas can be wused to make a definitive
statement about the suitability of a particular
piece of reading matter for a specific level of

reading ability, even if only in terms of
expressional difficulty. (p. 96)

Klare, (1963) has reached a similar conclusion and

writes
The various formulas do not necessarily give
comparable grade-level results even though they
frequently show high intercorrelations. This

indicates that attempting to place materials
within a grade level by means of formula score is
certainly questionable. (p. 120)

Validity of Readability Formulas

Nearly all readability wvalidity studies can be
classified using the following five categories: (a)
Original presentation of the readability method, (b)

original «criterion prediction, (c) correlation with other
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readability formulas, (d) experimental validation studies
and (e) validation against outside criteria.
Generally Chall (1958) and Klare (1963) both reviewed
studies in all of these categories but their classification

systems and category titles differed somewhat.

Original Presentation of the Readability Method Studies in

this category involve evaluation of a formula's validity
based on logical grounds or on the evidence provided by its
author. As Chall (1958, pP. 70) points out some
investigators merely assume the validity of their
techniques, however two-thirds of the authors she studied
provided some kind of empirical evidence such as correlation
with test scores, basal reading series, or other formulae.
On logical grounds the validity of a formula can be assessed
based on such considerations as the way it was developed,
the materials that were used, or the factors involved. For
instance, a formula based on factors which have previously
shown a strong relationship to reading difficulty would be
considered more valid than one based on factors for which a

relationship to reading ease has not been determined.

Original Criterion Prediction Studies in this category

consider how successfully a formula will predict the scores
of the original criterion passages from which it was
developed. Klare (1963, p. 111) has characterized this as

being "almost analogous to pulling oneself wup by the
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bootstraps”, and cautions, that while it is an important
consideration, it is not sufficient by itself. Particular
factors used in a formula are usually selected because they
are the most highly related to the criterion.

Klare (1963, p. 113) found that in original criterion
prediction, the criterion coefficient for most recent
formulas in 1963 was about .70. He explains that this in
turn means roughly one-half of the variance in readability
can be accounted for by the formula, a level of wvalidity
somewhat higher than the relationship usually found between
psychological test scores and college course grades. Thus,
he concludes, “these readability formulas can be considered

of relatively high validity in a general sense”.

Correlation with Other Readability Formulae Studies in

this category examine the amount of agreement which exists
between and among formulae. The assumption is that if
readability formulae are all measuring the same thing then
there should be a great deal of agreement in their results.
Although a large number of comparative studies have been
done, Klare (1963, p. 119) found the data difficult to
interpret for the following reasons: Different
investigators have used different materials and different
formulae; some formula have yielded grade level scores while
others have required corrections; different studies have
used different criteria, with some studies based on the

level at which 50% of the questions on a given passage could
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be answered, while others have used 75%, etc.; and some
studies have used a rank order correlation while others have
used product-moment correlations.

In spite of the numerous disagreements in the data, the
following are among the conclusions Klare (1963, p. 120)
felt could be justifiably drawn from the comparative studies
he examined: (a) The Dale-Chall (1948) and Flesch Reading
Ease formulae (1948) have provided the most consistently
comparable results in terms of both correlational and
grade-placement data, (b) more of the high intercorrelations
have involved Dale-Chall scores than those of any other
formula and, (c) the various formulae do not mnecessarily
give comparable grade-level results even though they
frequently show high intercorrelations.

Earlier Chall (1958, p. 96) had also concluded that "at
all ranges of difficulty the Flesch and Dale-Chall formulas
tend to assign similar grade-levels". She also noted
inconsistencies in grade level designations and expressed a
need for additional comparative studies in specific subject
area fields in order to interpret the meaning of the grade
placements of one formula in relation to those of another.

These conclusions by Chall and Klare probably had
considerable impact on later formula development, since they
led to a generalized belief that the Dale-Chall is the
"best"” formula. Many later formula authors would justify
the wvalidity of their device by how well it correlated with

the Dale-Chall.
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Experimental Validation Studies Studies in this category

involve rewriting material in easier and harder versions.
These versions are then read by groups of readers presumed
to be equivalent in reading ability. Most often
comprehension (or learning, or retention) has been used as
the criterion in such studies, although readership and
reading speed (or efficiency) have also appeared.

Even though experimental studies offer the best
opportunities for controlling variables, results from those
using comprehension and readership criteria have been
contradictory (Chall, 1958, p. 111; Klare, 1963, p. 133).
Among other factors, Chall (p. 111, 112) speculates that the
differences in effect may be related to the magnitude of the
difference in readability between the two versions. Using a
version that is greatly simplified is more likely to show a
difference in comprehension than one that is only slightly
easier. Moreover the relationship of difficulty of the
passages to the reader's ability may be very important. If
both versions are above or below the reader's ability, there
may be 1little difference in comprehension, but if the
original is ©beyond the reader's ability and simplifying

brings the difficulty of the passage down to the reader's

level, the effects might be considerable. Differences may
also depend on the importance of the factor being
manipulated. Vocabulary and sentence length, for instance,

have shown more effect than human interest factors (Allen,

1952). The number of factors involved may also be important
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since later studies using multifactor formulae tended to
show more positive results than earlier studies based on
vocabulary changes only.

Reading speed as a criteria appears relatively late in
readability research studies, with Rudolf Flesch (1949)
being credited as the first to suggest a relationship
between the two (Klare, 1963, p. 135). 0f seven studies
reported by Klare (1963, p. 137), all were judged positive
in results when speed was measured in terms of words per
minute. Klare (1963, p. 137) concluded that "the general
results indicate clearly that readability and reading speed
are related. This measure appears to be both a sensitive
and consistent criterion.” More recent studies (Miller and
Coleman, 1971; Coke, 1974), however, have indicated that
reading rate for both oral and silent reading, remains
constant over a wide range of readability, when rate is
measured in wunits smaller than words per minute, namely
syllables per minute. The word rate in these studies
decreased with passage difficulty, but the syllable rate
remained constant. Coke (1974) explains

Since subjects read at a constant syllable rate,

words containing more syllables took longer to

read than words with fewer syllables. Therefore,

the harder passages, which had a larger proportion

of 1longer words, were read more slowly when rate

was measured in word units. (p. 407)

Coke cautions that "the almost universal practice of
measuring rate in words can lead to spurious conclusions

about the relationship between reading rate and
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readability.”

Validation Against Outside Criteria Studies in this

category 1involve comparing formula results with results
obtained from other sources. Judgments and reading
performance have been the most common types of outside
criteria used.

In judgment studies, readers, 1librarians, teachers,
publishers or other experts are asked to rank or assign
grade level designations to the research passages. These
are then compared with the formula results. In studies
reviewed by Klare (1963, p. 155), 12 of those wusing
judgments showed positive results, 2 were negative and 3
were considered indeterminate. Klare concluded that more
readable material as measured by formulae can be judged more
readable by experts and readers.

Comprehension, also referred to as learning or
retention, was one of the first and most frequently used
criteria for comparing formula results with reading
performance. However, most of the studies using
comprehension criteria were of the experimental type
described earlier. Klare (1963, p. 133) reviewed five
studies, however, which gave some indication of the
formula's ability to predict performance for a particular
grade level. These studies by Stadtlander (1938), Miller
(1946), Latimer (1948), Dunlap (1954) and Peterson (1956)

generally involved estimating the subject's reading ability
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either by test scores or their grade placement,
administering comprehension questions to them after they had
read the research passages and then comparing the results
with the formula scores of the passages. All of these
studies were considered positive in results although many

questions have been posed concerning their validity.

Oral Reading Criteria in Readability Research It should be

noted that when reading performance has been used as the
criteria for constructing or validating readability
formulae, the type of performance used has been almost
exclusively silent reading comprehension, the only
exceptions being those few studies using reading speed.
There 1is no evidence of oral reading as a «criteria being
used in either formula development or in validation studies

(Klare, 1963; Klare, 1984, p.688-699). This is probably not

accidental. At the time early readability theory was
developing, oral reading, either as a testing or teaching
procedure, was very much out of favor in education

(Allington, 1986, p. 830-831, 835; Smith, 1986, p. 158-195).
This helps to explain the early researcher's preoccupation
with readability only as it relates to silent reading. Oral
Reading as an evaluation tool, did not appear until the late
1940's (Durrell, 1937; Betts, 1946) and no doubt did not
become well established in practice wuntil much later.
Likewise, formulae specifically intended for primary level

materials (Spache, 1953; Stone, 1957; Wheeler and Smith,
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1954) did not appear until much later in the development of
readability prediction. Even then, the earlier traditions
seem to have prevailed, for the use of oral reading, either
in the development of formulae or in studies of their
validity, has been almost totally ignored even to the

present day.

Development of the Fry Graph

By the time Klare's book was published in 1963,
research in readability had fairly well run it course.
There seemed to be very little additional information that
a new formula could add to the existing body of knowledge of
readability, nor did there seem to be much need for
developing another readability measuring device considering
the abundance of procedures already available. Yet in 1968,
Edward Fry, a professor at Rutger's University, published
still one more method for predicting the ease with which a
selection could be read and wunderstood. Surprisingly, it
would become one of the most popular methods ever developed.

Kistulentz (1967) found Fry's procedure to show high
correlations with other readability methods. Its added
appeal, however, lies in its simplicity and ease of use and

it was on this basis that Fry (1968) justified 1its

publication. It is not a formula based on a regression
equation as such, but rather it utilizes a nomograph. It,
therefore, does not require the user to make any

mathematical calculations, a definite advantage in the days

before 1inexpensive calculators were commonplace. Instead
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the wuser simply makes counts of two variables, one of word
length and one of sentence length, and then plots these on
the Fry Graph. Fry published the graph with a specific
statement that it was not copyrighted, thus assuring its
continual easy and widespread availability.

Simplicity 1is not only evident to the user of Fry's

procedure but also appears to be a keynote in its
development. The author chose to capitalize on previous
research which suggested that only two factors, word

difficulty and sentence complexity would consistently emerge
as the most significant elements in prediction of
readability. He wuses a count of the total number of
syllables and a count of the total number of sentences
(estimated to the nearest tenth) in one hundred word samples
as measures of these factors.

Fry (1969) cites research by Stolurow and Newman (1959)
and Brinton and Danielson (1958) as support for his use of
sentence length as the measure of syntactic complexity and a
syllable count as the measure of word difficulty. The
former study found a high correlation (.90) between reading
difficulty and polysyllables, difficult words and the
percentage of different difficult words, a high correlation
(.90) between reading ease and easy words and monosyllables,
and a relatively high correlation (.86) between average
sentence length and difficulty. The researchers concluded
that ‘“"any yardstick which gave primary weight to the so-

called word factor and a lesser but almost equal weight to
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the sentence factor would account for a good deal of the
variance in readability." Similarly, after studying twenty
language elements, Brinton and Danielson concluded that
their investigation "confirms the importance of word length
and sentence length” in readability measurement.

Some researchers (Bormuth, 1966, 1969, 1975; Stolurow
and Newman, 1979, p. 250) have suggested that a curvilinear
relationship may exist among readability factors with
sentence length having a greater affect on readability at
lower reading levels and word difficulty being more
significant 1in upper grades. The values on the Fry graph
support this contention (Entin and Klare, 1979, p. 288).
Because of the way the graph was constructed, it may
automatically take such a curvilinear relationship into
account.

When the syllable count and sentence count form a
sample are plotted on the Fry graph, they fall into various
areas which indicate the difficulty of the passage in terms
of a grade level score. Fry (1968) explains how he arrived
at these scores as follows:

Grade 1level designations were determined by
simply plotting 1lots of books which publishers

said were 3rd grade readers, 5th grade readers,

etc. I then looked for clusters and "smoothed the

curve." After some use of correlational studies

the grade level areas were adjusted. (p. 515)

There are indications in the literature that the Fry
method assigns higher grade levels to primary level

materials than other methods do, leading some to regard his
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formula as being too easy. Harris and Jacobson (1980), for
instance, measured numerous samples from the Economy (1980)
and Houghton Mifflin (1981) reading series for levels pre-
primer through third grade using the Fry graph (1968), the
Spache formula (1974) and a computer version of the Harris-
Jacobson formula (1974). A comparison of the results found
that the Fry method assigned much higher grade 1levels to
materials beyond the second grade than did either of the
other two formulae or the publisher's designations. This
led Harris and Jacobson to conclude that the Fry graph
seriously overestimates the difficulty of second and third
grade reading materials (Harris and Jacobson, 1980).

Fry (1980) has not considered this overestimation a
serious problem since it would mean assignment of easier to
read books, a better alternative than assigning books that
would be too difficult for a reader. Fry also contends that
the differences between his results and those from other
procedures are not as great as the Harris and Jacobson study
indicates. He cites studies by Britton and Lumpkin (1977),
who found good correlations and good grade level agreement
among publisher's designations and Fry, Spache and Harris-
Jacobson results. He also notes a second study by Fox
(1979), who wused the Fry measure on "almost every basal
reader in America being sold in 1978". Fry (1980) reports
that the Fox study found his formula "correlates quite well
at grades 1 and 2 but that it is a little high in third

grade, but not as far off as Harris and Jacobson found in



48

the average of the two series that they analyzed".

Recent Trends in Readability Prediction

In spite of their inherent weaknesses, and
contradictory evidence as to their general wusefulness,
methods for estimating readability continue to receive a
great deal of attention from publishers and educators today.
Most recently published pedagogical texts, especially those

intended for secondary and content area fields, at 1least

mention readability, if only to warn readers of the
limitations involved, and many such books devote entire
chapters to the subject, along with descriptions and
instructions for wusing several readability techniques

(Singer and Donlan, 1980; Vacca, 1981, 1986; Criscoe and
Gee, 1984). Articles on readability also continue to appear
in professional journals and new formulae continue to be
developed regularly.

Two trends are noticeable in most recently published
readability literature. First the need for increasing ease
and speed in making readability estimates still continues to
be a primary consideration. Secondly, there appears to be a
trend toward finding more valid methods for developing
criterion passages. These include methods which do not ask
comprehension questions and which thereby circumvent the
problems of relative difficulty inherent in the questions
themselves, and also the use of specialized criteria for

formulae to be used in specialized areas. In addition,
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Klare (1984), 1in a recent review of current readability
research, identifies two other trends: (a) Use of new
approaches and (b) work in languages other than English. Of
these, only the new approaches seem to be pertinent to this
study. Most of these new approaches, however, are closely
related to the trends previously mentioned since they are
being developed, it appears, because of dissatisfaction with
the ease of use and the adequacy of criteria in existing
formulae. They will be included, therefore, as a part of
the following discussion which will concentrate on efforts
to improve ease and speed of use and to develop better

criterion procedures.

Ease and Speed of Use Most readability prediction
procedures currently popular, are similar to the Fry method,
but claim to improve ease and speed of use even further,
primarily through easier counting of factors or the use of
graphs, charts and manual or machine aids. The Flesch

procedure (Flesch, 1949), for instance, uses a scale instead

of a graph. The Raygor method (Raygor, 1977) employs a
graph similar to the Fry, but utilizes counts of long words
(six 1letters or more) rather than syllables. The SMOG

method (McLaughlin, 1969) involves counting only words of

three or more syllables, estimating the square root of this

number and adding a constant of 3. No graph is necessary.
In addition to these modifications of current methods,

the quest for increasing ease and speed in calculating
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readability has taken at least two new directions: (a) The
appearance of several new subjective, rather than objective
methods, and (b) the publication of numerous computer based
formulae.

The trend toward developing faster, easier to wuse
subjective techniques, rather than objective measures, is
noticeable in the guidelines offered by Vacca (1986, p. 40-
41), in the Irwin and Davis checklist (1980), and in the
attention that has been given recently to the SEER technique
(Singer Eyeball Estimate of Readability, Singer, 1975) and
the Rauding Scale (Carver, 1974, 1975, 1976). These latter
two techniques are based on the ratings of trained judges.
They involve taking a passage of unknown readability 1level
and comparing it with a set of scaled passages, the reading
levels of which have already been determined. While at
first such subjective techniques may appear to have 1little
merit, their authors claim they are faster and just as
accurate as other procedures. The positive findings of
early studies using judgmental criteria reported by Klare
(1963), would suggest that human raters can be as accurate
as mechanical devices, however, more recently, Klare (1984,
p. 702) has questioned the proported speed advantages of
judgmental techniques, especially when the time to train and
qualify the raters is considered.

While some researchers have been pursuing subjective
techniques, others have concentrated on the development of

computer based formulae, and as 1inexpensive, desktop
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computers became available, they quickly capitalized on this
tool as a means for making readability prediction more
efficient. A host of readability estimation programs, both
commercial and non-commercial, have recently appeared
(Danielson and Bryan, 1963; Carlson, 1980; Gerbens, 1978;
Goodman and Schwab, 1980; Irving and Arnold, 1979; Keller,
1982; Schuyler, 1982). Some of these programs use new
formulae, while others are simply automated versions of
present, well known readability procedures. Even the new
methods, however, still seem to be based on measures of word
and sentence difficulty similar to that used in existing
formulae. For this reason Geoffrion and Geoffrion (1983),
in reviewing such programs, have concluded

Existing computerized readability software make
inefficient use of a computer's capabilities.

They note that current formulae

are limited to measures such as sentence length
and syllable counts because these are easy for

human evaluators to judge quickly. More complex
aspects of a passage are ignored because they are
too tedious for rapid manual calculation. Yet the

computer's speed and accuracy make feasible much

more complex calculations. (p. 104-105)

As yet there seems to be little research aimed at
producing computer programs designed to take full advantage
of the computer's capabilities in producing more accurate
readability estimates, although the authors do note work in
this direction underway at Bell Laboratories (Geoffrion and

Geoffrion, 1983, p. 105). Klare (1984), however, questions






52
whether or not more complex formulae can really add any
greater precision. In a study by Bormuth (1969),
“"unrestricted” formulae with wup to 20 variables gained
slightly in predictive power over simpler formulae in the
validation process but dropped considerably in cross-
validation. Klare (1984) concludes that

This yielded an unexpected answer to those who

felt that the availability of computers would lead

to more complex and, therefore, necessarily more

powerful predictors. (p. 687)

Geoffrion and Geoffrion (1983, p. 105-106) also caution
that practical problems greatly limit the wusefulness of
presently available readability measurement software. They
note that current formula programs lack a convenient means
for entering text samples and the less sophisticated ones
also lack an easy way to correct typing errors. The MECCA
program used in this study is typical. Once text is
entered, this program can give readability estimates based
on several popular procedures as well as syllable counts,
word and sentence length and other such information. Text,
however, must be entered line by line. Corrections can be
made by backspacing only within the line currently being
typed for entry. Once the line is entered, corrections can
only be made by calling up another program for text editing.
Correcting even the simplest one letter error, entails
designating which line is to be changed, indicating the type
of change desired (add a line, delete a line or edit a

line), and then actually replacing the line by retyping and
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reentering it. This 1is a tedious and time consuming
process.

Computers capable of recognizing written text in a
variety of print fonts, styles and layouts have already been
developed for use by the visually impaired in oral reading
machines. While this capability is still too expensive for
general use, Geoffrion and Geoffrion (1983, p. 106) see it
as having great potential for future readability programs.
The development of computers that can recognize human speech
and voice commands also holds promise for facilitating text
entry. Until such machines are available, however,
computerized readability measurement is not as easy as it

may first appear.

Criterion Development Accompanying recent efforts to

increase ease and speed of use in readability prediction are
developments aimed at improving the criteria on which the
procedures are based. Klare (1984, p. 691) notes the
following trends in this regard: (a) Improvements in
existing criteria primarily through renorming of the McCall-
Crabbs passages (Harris and Jacobson, 1976; Jacobson,
Kirkland and Selden, 1978), (b) specialized criteria for use
in special areas (Caylor, Sticht, Fox and Ford, 1973;
Kincaid, Fishburne, Rogers and Chissom, 1975), and (c) use
of the Cloze procedure in criteria development (Coleman,
1965; Miller and Coleman, 1967; Bormuth, 1969, 1975). Of

these the 1latter 1is particularly significant and will
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therefore be examined in more depth.

In order to understand the role of the Cloze procedure
as it relates to readability, it is necessary to understand
the distinction between readability prediction as opposed to
readability measurement. As Klare (1984, p. 701) and Vacca
(1986, p. 53) point out, formulae are predictive techniques.
They hypothesize about text difficulty based on an analysis
using selected variables that have been statistically found
to correlate with comprehension difficulty. The reader is
not a variable. In contrast the Cloze technique, like oral
reading assessment, 1is a readability measurement procedure.
It measures readability by using actual reader performance
in the material without making any predictions concerning
that reader's performance in any other material.

The Cloze technique (Taylor, 1953) involves the
systematic deletion of words from a passage, usually every
5th or 7th word. The reader is then asked to fill in the
blanks with the word they think appeared in the original
text. Using criteria established by Bormuth (1966),
identifying between 407 to 60% of the words correctly would
indicate the passage 1is at the reader's 1instructional
reading level. The Maze procedure (Guthrie, 1974) is
similar to the Cloze test, except that it uses a multiple
choice format instead of blanks, and, since it is an easier
process, it uses more stringent criteria of 60% to 85%Z.

The Cloze and Maze procedures appear to have more

validity than readability prediction procedures because



55

they, 1like oral reading assessment, use actual reader
performance. However they also have some of the same
drawbacks. They do not assign a readability index number or
grade level to the passage as such, but simply indicate if
the text in question is of suitable difficulty for the
particular student or group of students involved. Every
time a new text or a new group of students in encountered,
the procedure must be repeated. Unlike oral reading
assessment, however, which 1is a one to one process, the
Cloze and Maze tests can measure readability for many
readers at the same time.

Recently the cloze format has gained popularity as the
means for establishing the relative difficulty of the
criterion passages on which new readability formulae are
based (Bormuth, 1969, 1975; Coleman, 1965; Miller and
Coleman, 1967). In this manner it goes beyond readability
measurement and becomes a prediction device.

In determining the difficulty of criterion passages,

the Cloze procedure has a distinct advantage over
traditional methods of assessing comprehension through
questioning. It by-passes the problem of variations in

difficulty inherent, not 1in the passages, but 1in the
questions themselves. Because of this, it holds particular
promise for formula authors, and Klare (1984, p. 687) has
found the wuse of the Cloze measure to be one of the

important new directions in criteria development.
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Readability in the Early Elementary Grades Although

several formulae have been designed for use at the lower
grade levels (Spache, 1953; Stone, 1957; Wheeler and Smith,
1954), basal programs generally prevail in these grades and
the demands of content area reading are far less than those
at intermediate and secondary levels. Therefore, it is not
surprising to find relatively less emphasis on readability
theory and measurement in training materials intended for
teachers at these levels. There are two notable exceptions
however. One is in the preparation of materials for use in
constructing Informal Reading Inventories (IRI) and the
second is 1in the development of materials for wuse in
individualized reading instruction.

An informal Reading Inventory estimates the level of a
student's reading ability by listening to the student read
in materials of increasing difficulty and noting the errors
that are made. Although many commercially prepared
inventories are available, the procedure is considered most
valid when the paragraphs to be read are prepared by the
teacher using materials the student will be reading in the
classroom (Betts, 1946, p. 454; Ekwall, 1976, p. 271; Bader,
1980, p. 206). Authors usually suggest that the teacher use
basal text passages for this purpose, but since basal
materials can vary considerably in difficulty, many also
suggest using a readability formula to check the difficulty
level as well. Some, like Harris and Sipay (1980, p. 58),

even give detailed, step by step instructions for doing so.
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In addition to Informal Reading Inventories,
Individualized Reading Instruction Programs have created a
particular need for determining readability of materials for
elementary students. Such programs typically do not use a
basal text series through which all students in a «class
proceed together. Instead, such programs are wusually
centered around an extensive collection of children's
literature and trade books. Since self selection of reading
materials 1is wusually emphasized, a large collection is
necessary in order to provide for the varying interests and
reading abilities of a classroom. A readability formula
could be used to determine the difficulty of the selections.
However, the great number of books involved wusually makes
using even the simplest procedure impractical. Therefore
the problem of helping students find books they both want to

read and are capable of reading has been a major problem in

implementation of this type of program. As a result,
advocates of individualized reading instruction have
suggested some interesting solutions. One of the most

popular 1is the "Rule of Thumb"” (also called the Five Finger
Exercise) developed by Jeannette Veatch (1966, 1978), whose
leadership has been foremost in popularizing the concept of
individualized reading instruction.

The "Rule of Thumb" is meant to be taught to children.
They are then to wuse it by themselves to decide if a
particular ©book is easy enough for them to read. When the

student has found a book he wants to read, Veatch instructs
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the teacher to say the following to the student: (Veatch,
1978)

Riffle the pages and stop on one page in the

middle of the book. Start to read it to yourself.

If you come to a word that you don't know, put

your thumb on the table. If you come to another

word you don't know, put down your first finger.

Another unknown word, another finger, and so on.

If you use up all your fingers, then the book 1is

too hard for you. Put it down and find another.

If you find a book that has no unknown words,

it is probably too easy for you. Save it for a

free time, and choose another book to bring to me

for your conference. (p. 55)

Veatch does not indicate how many words the student
should read before deciding if the book is of suitable
difficulty. Cunningham (1977, p. 191), however, modifies
the procedure by having the student choose a paragraph of
about 100 words. Five unknown words in 100, would then
suggest 957% word recognition accuracy. This corresponds
roughly to the criteria Betts (1946) established for
determining a reader's instructional reading level.

The reliability of the Rule of Thumb method appears to
be questionable. As Cunningham (1977, p. 191-192) warns,
some children may not be able to handle this procedure,
either because they cannot admit, even to themselves, that
they do not know a word, or because they may be unaware that
they have made an error. Validity data to support the
practice 1is not offered and Veatch herself (1976, p. 55)

calls the method a "rough measure, to be sure, but the only

one in which the choice of material is the pupil's."
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ARRF (Average Reader Readability Formula), proposed by
Patricia Cunningham (1976), appears to be another rather
crude method for making a quick assessment of the difficulty
of a large number of books to be used for a particular
class. It involves identifying a student whose reading
ability 1is considered about "average" for the classroom in
question. This student is then asked to spend a couple of
hours with the teacher reading short passages from each of
the books to be used in the program, and deciding if each
selection is too easy, too hard or just about right for the
average readers in this class, of whom this reader is
supposedly typical. The books are then codified as being
"easy", Taverage" or "hard". Below average readers in the
room may choose books from the "easy"” group, while above
average readers may choose from any group.

The validity of a procedure such as ARRF is also

obviously questionable. The method assumes that an
"average" reader can be identified and that this reader's
performance can be generalized to other readers. With the

large amount of reading involved, variations in the reader's
performance while classifying the books must also be
considered. It is possible that books read later in the
classification process may appear easier due to the practice
effect or more difficult due to reader fatigue. Cunningham

does not offer validity data.
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Oral Reading in Readability Measurement and Prediction

Although oral reading is currently a commonly wused
method for measuring readability, it seems to have been
virtually ignored in either the development of readability
formulae or studies of their validity. As previously noted,
oral reading, either for instructional or assessment
purposes, was very much out of favor at the time that early
readability research and formula development were occurring
(Allington, 1985, p. 829-835); Smith, 1986, p. 158-195). It
is mnot surprising to find, therefore, that the early
readability researchers' focus was on silent reading
comprehension, and oral reading as a criterion measure or
in wvalidation studies was apparently disregarded. That
disregard seems to have persisted to the present time, for
this 1literature search revealed no evidence of oral reading
having ever been used in the development of any formula, and
only two validity studies using oral reading could be found.

Fry (1969) wused oral reading errors along with «cloze
procedure errors and Fry and Spache readability procedures
to make rank order comparisons of the readability of seven
selections. Fry found that all four methods ranked the
difficulty level of the passages quite well, but the cloze

procedure seemed to be the most accurate and made the finest
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