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CHAPTER |
INTRODUCTION

If a reader can decode and comprehend tests of a higher level'than is
reflected on tests using rate as one of the criteria, should the reader be labeled
as a poor, or disabled, reader on the basis of rate alone? Should the reader be
placed in a basal reader based on the level of reading achievement measured by
such tests? Such placement can result in the student being put through a
program of instruction emphasizing decoding and comprehension, rather than
emphasizing the need for the development of fluency. Watkins (1953) found
disabled readers to be superior to normal readers in their knowledge of phonetic
skills. Their difficulty was in the efficient application of the skills. Perhaps the
slow reader needs a different instructional program than the reader who has not
developed adequate decoding and comprehension skills. Perhaps the slow
reader needs to spend more time reading than learning reading skills (Allington,
1977, 1980).

Correlations ranging from -.42 to .92 have been reported in studies
examining the relationship between reading rate and comprehension (Blommers
& Lindquist, 1944; Harris, 1968; Rankin, 1962; Tinker, 1932). Faster readers
have not always been measured to be the better readers on all reading tasks

(Carlson, 1949). Thus a definite positive linear correlation between reading rate
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and comprehension has not been e\'/idenced. Yet, reading rate continues to be
an influential factor in the evaluation of reading achievement. Commonly
employed standardized tests purporting to measure reading achievement use
. reading rate as one criterion for judging performance on the test. By the use of
time-limit measurement, such tests penalize the slow reader who could read and
comprehend material at a higher level if given the time to do so (Blommers &
Lindquist, 1944). The leve!l of material the slow reader is able to decode and
comprehend may be higher than the level of achievement reflected on a
time-limit test (Flanagan; 1939; Preston & Botel, 1951).

This same difficulty with time-limit measures is reflected on diagnostic
reading tests. For example, on the Durrell Analysis of Reading Difficulty (1980)
the reader ma-y be able to decode and comprehend an oral reading passage
within the accepted criteria, yet be unable to read the passage within the required
time frame. Likewise, the reader may be able to successfully recall a silent
reading passage, but be unable to read it within the required time frame. Rate
alone can cause the measured level of reading achievement to be significantly
lower than the level of the material the reader.is actually able to decode and
comprehend.

Slow readers are often misiabeled as disabled readers. When tests using
rate as one of the criteria for determining reading achievement level, the slow
reader's measured achievement leve| is often found to be significantly below the
reader's expected-reading level. The classroom teacher often judges
(consciously or unconsciously) the reading ability/disability of the student on the

basis of reading rate. Haupt & Leonardis (1981) found 1Q to be the best predictor
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of a reader's ability to comprehend reading material, but the teacher's judgment
of the student's grade level reading achievement was found to be the best
predictor of reading rate.

Research has focused on various aspects of reading rate, but very little
research has examined the oral or the silent reading rates of able or disabled
readers as well-defined groups. The number of studies comparing the oral
and/or the silent reading rates of well-defined groups of able and disabled
readers has been even more limited. Watkins (1953) and Dowdy (1981)
compared the silent reading rates of disabled and able readers. Packman (1970)
compared the oral and silent reading rates of good, average, and poor readers
enrolled in the fourth grade. Burge.(1982) examined the oral and silent reading
rates of a group of fourth-grade readers écoring below the fiftieth percentile on
the SRA reading subtest. The reéults of these studies are inconsistent. The
variety of methodologies, definitions, and controls employed in the studies, did
not generate data that could be accurately compared or contrasted to identify
consistent trends within or between groups of able and/or disabled readers.
Research is needed that: (a) defines able and disabled readers clearly, (b)
measures the indi\;iduél reading achievement level of all subjects using the same
criteria, (c) ensures equal relative difficulty of the rate passages for each subject,
(d) measures comprehension on the same or strictly comparable materials as the
rate, (e) communicates to the subjects the purpose for reading the rate passage,
and (f) identifies the general intellectual capacity of each subject. Research
following these guidelines would provide some of the baseline data needed to

begin to uncover the relationship of reading rate to the reading behaviors of able
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and disabled readers. Analysis of such data would provide information critical to
further research regarding the appropriate diagnosis and remediation of related
reading difficulties. It would provide classroom teachers with a better
understanding of reading rate and with the information necessary for the effective
consideration of the interaction between the achievement level of the reader, the
relative difficulty of the material for the reader, and the time required for the

reader to successfully complete the assigned task.
Statement of the Problem and the Hypothesis

The purpose of this study is to examine and compare the oral and silent
reading rates of able and disabled readers functioning at two levels of reading
achievement (Grade Level 4 and Grade Level 6) on passages of two levels of
relative difficulty (Difficulty 1 and Difficulty 2) to determine if a significant
interaction of group, level of reading achievement, method of reading, and level
of relative difficulty exists. Difficulty 1 in this study reflects the grade level of the
highest selected passage of the Standard ‘Reading Inventory (S.R.l.) (McCracken,
1966) on which the reader obtained a word recognition score of 95 - 100%
accuracy and a comprehension score of 70 - 100% accuracy and is hereafter
referred to as Difficulty 1 (295%, 270%). Difficulty 2 in this study reflects the
grade level of the lowest passage of the S.R.1. on which the reader obtained a
word recognition of less than 91% accuracy and/or a comprehension scdre of
less than 70% accuracy and is hereafter referred to as Difficulty 2 (<91%, <70%).

The following questions are the focus of this study:



1. Do the oral and the silent reading rates of able readers fluctuate as level
of achievement and the relative difficulty level of the passages change?

2. Do the oral and silent reading rates of the disabled readers fluctuate as
level of achievement and the level of relative difficulty of the passage -
change?

3.  Are there significant differences between the silent and oral reading rates
of able readers at different levels of achievement or between different .
levels of relative difficulty?

4.  Are there significant differences between the silent and oral reading rates
of disabled readers at different levels of achievement or between different
Ievels_, of relative difficulty?

5.  Are the oral reading rates of able and disabled readers significantly
different at any level of achievement or at any level of relative difficulty?

6. Are the silent reading rates of able and disabled readers significantly
different at any level of achievement or at any level of relative difficulty?

7. Are there significant differences in the variance between the oral and
silent reading rates between able and disabled readers at any level of
achievement or at any level of relative difficulty?

The research questions are addressed in one hypothesis to be tested at the

.05 level of significance. The hypothesis to be tested is stated in the null as

follows:

There is no significant interaction of group (able, disabled), method of

reading (oral, silent), level of reading achievement (Grade 4, Grade 6), and level



6
of relative difficulty [Difficulty 1 (295%, 270%), Difficulty 2 (<91%, <70%)] affecting

the relationship of the silent and oral reading rates of able and disabled readers.

Definition of Terms

Expected Reading Level (ERL) in this study will be determined by the Bond-
Tinker Formula: ERL = (IQ/100 x years in school) + 1 (Bond & Tinker, 1967).

Disabled reader in this study refers to a reader whose measured Difficulty 1
(295%, >70%) reading level.is one or more years below the calculated expected
reading level.

Able reader in this study refers to a reader whose measured Difficulty 1
(295%, 270%) reading level is on, above, or not more than hine months below
the calculated reading expectancy as determined by the Bond-Tinker formula.

Relative difficulty in this study refers to the difficulty of the reading material in
relation to the measured achievement level of an individual reader.

Difficulty 1 (295%, 270%) in this study reflects the grade level of the highest
selected passage of the Standard Reading Inventory (S.R.l.) on which the reader
obtained a word recognition score of 95 - 100% accuracy and a comprehension
score of 70 - 100% accuracy (295%, 270%).

Difficulty 2 (<91%, <70%) in this study reflects the grade level of the lowest
passage of the S.R.l. on which the reader obtained a word recognition of less
than 91% accuracy and/or a comprehension score of less than 70% accuracy
(<91%, <70%).

Inconsistency prevails throughout the literature as to what constitutes an

error and as to the importance of each type of error (Hood, 1975-76, Leu, 1979;
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Pikulski, 1974; and Weber, 1968). Reviewing the literature prior to 1968, Weber
(1968) found that error categories varied from study to study as did the items
included in identical categories. The added consideration of linguistic constraints
and of psycholinguistic factors in the processing of print has enhanced, yet further
complicated, the quantitative and qualitative analysis of oral reading errors
(Goodman, K., 1969, 1980 and Weber, 1968). The Iiteraturé reveals no general
consensus on these issues. As a result of this absence of consensus reg'arding
oral reading errors, the purpose of the researéher frequently guides the
categorization aﬁd the evaluation of oral reading errors (Weber, 1968).

This study requires the isolation of the factor of reading rate or fluency for
comparative purposes. Subjects are required to exhibit similar levels of word
recognition skills and of comprehension on the same passage. Consequently, in
this study only errors reflecting the miscalling of textual stimuli (substitutions and
mispronunciations) or the absence of the verbal recognition of textual stimuli
(words aided) are considered word recognition errors. Therefore, in this study
word recognition errors refer to the following types of errors:

a. Substitution - of an incorrect word for the textual stimulus;

b. Mispronunciation - of é word wholly or in part, including any
mispronunciation of the textual stimulus other than the substitution of some other
whole word; and

c. Words Aided - by the examiner after a five-second delay on the part of
the reader.

Insertions, repetitions, omissions, and self-corrections are not

miscallings of textual stimuli. Self-corrections are considered to reflect the
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eventual recognition of textual stimuli. Repetitions of correctly called words may
involve inexact processing of textual stimuli such as self-correction, confirmation,
or a form of hesitation, but do not reflect miscalling of the textual stimuli
(Goodman, K., 1965). Both insertions and omissions have been %ound to be
more predominate when subjects are reading easier materials (Christenson,
1966); to constitute a negligible portion of oral reading errors (D'Angelo &
Wilson, 1979; Gilmore, 1947; and Goodman & Gollasch, 1980); and to have
negligible effects on comprehension (D'Angelo & Wilson, 1979; Goodman, Y.,
1976; Madden & Pratt, 1941; Monroe, 1932; and Spiegel, 1974). In view of this
evidence and of the fact that insertions and omissions do not reflect the
miscalling of textual stimuli, they are considered fluency errors rather than word
recognition errors in this study. Delibéréte omissions (Goodman, 1980) indicated
by a decision-making pause prior to omission become words-aided.
Consequently, Eluency Errors in this study refer to insertions, omissions,
repetitions, and self-corrections. Such errors will be recorded, but will not be
counted as errors in determining readiﬁg levels.

Beading rate in this study refers to the number of words read per minute
(number of words in the passage/the number of seconds elapsed x 60). Seconds

will be rounded to the nearest whole number before the rate is calculated.

Delimitations

Scope of the S

This study included an examination and comparison of the oral and silent



reading rates of able and disabled readers achieving Difficulty 1 (295%, >70%)
criteria on the Grade 4 or Grade 6 passage of the S.R.l. Oral and silent reading
rates were measured on passages of two levels of relative difficulty - Difficulty 1
(295%, 270%) and Difficulty 2 (<91%, <70%). The oral and silent reading rates
within and between the groups of able and disabled readers were examined in
relationship to obtained levels of reading achievement (Grade 4 and Grade 6)
and in relationship to identified levels of relative difficulty - Difficulty 1 (=95%,
>70%) and Difficulty 2 (<91%, <70%).

The subjects for this study were drawn from the fourth-, fifth-, sixth- and
seventh-grade populations of selected public schools in Stillwater, Oklahoma.
and from the clientele of the Oklahoma State University Reading/Math Center.
The final sample consisted of 18 able and 18 disabled readers. All subjects
were enrolled in the fourth, fifth, sixth, or seven;ch grade. All subjects obtained a

Full Scale score of 89 or above on the WISC-RB.

Limi'_rations of the Study

This study is limited to those students enrolled in the fourth, fifth, sixth, and
seventh grades of selected public schools in Stillwater, Oklahoma, for whom
parental bermission (Appendix A) to participate in the study could be procured. it
is further limited to those fourth-, fifth-, and sixth-grade students of the Stillwater
Public Schools with composite scores on the Gates-MacGinitie Reading Tests
falling within the 16th to 84th percentile range and to those seventh-grade

students with composite scores on the Gates-MacGinitie Reading Tests falling

below the 60th percentile. ltis further limited to those fourth-, fifth-, and
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sixth-grade students receiving tutoring assistance at the Oklahoma State
University Reading/Math Center.

The results of this study can be generalized only to reading material and to
comprehension tasl.<s similar to those used in this study. Studies using other
material and/or different comprehension tasks may yield different results. No
attempt was made to determine the subjects’ background knowledge related to

the content of the reading material used in this study.

Assumptions

It is assumed that there was no practice effect in that it is assumed the
subjects had not been exposed to the passages prior to testing.
As the testing took place over a six-week period, it is assumed that no

maturation or history effects interacted with the data collection.
Organization of the Study

Chapter | has presented the need for the study, the statement of the
problem, the research questions, the hypothesis to be tested, the definitions of
the terms as used in the study, and the delimitations of the study. Chapter Il will
review the literature related to the problem being studied. Chapter il will
describe the sample, the instruments used for the collection of the data, the
testing procedures, the research design, and the statistical techniques used to
test the hypothesis. Chapter IV will contain a statistical analysis of the data. It will

contain the treatment of the data, the analysis of the results, and indicate if the



null hypothesis was rejected or failed to be rejected. Chapter V will present a

summary of the study, conclusions, and recommendations.

11



CHAPTER Il
REVIEW OF THE LITERATURE
Introduction

The literature related to the rate of reading includes such topics as the
relationship between rate and comprehension, eye movements during reéding,
speed reading, the concept of flexibility, the effect of the difficulty of the material
on rate; the definition of reading rate, and the measurement of reading rate
and/or rate of comprehension. While studies within each of these topics provide
some information related to the questions of concern to this study, a limited
number of the studies attempt to compare the reading rates of able and disabled
readers on both oral and silent reading. None of the studies has made the
comparison in terms of the levels of difficulty relative to the reading achievement
level of the subjects as determined by an informal reading inventory. The review
of literature that follows will be limited to those studies that in whole or in part
address the issues of this study. The literature will be reviewed as it relates to the
following areas: (a) the relationship between level of reading achievement and
readiﬁg rate, (b) the relationship between the difficulty of the material and
reading rate, (c) the relationship between reading disability and reading rate,

and (d) the relationship between rate and comprehension.

12
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The Relationship Between Level of Reading Achievement
and Reading Rate

In the current study, level of reading achievement is defined as the grade
level of the selected S.R.l. passage on which the subject obtained the criteria for
Difficulty 1 (295%, 270%). In studies examining rate across level of reading
achievement, the level of reading achievement has been defined primarily as the
grade level in which the subject is currently enrolled. One study (Dowdy, 1981)
used the Sucher-Allred Reading Placement Inventory to control the level of
comprehension required by students of a given grade level to participate in the
study. Other commonly employed déﬁnitions include criteria such as teacher
identification; standardized reading achievement test scores; graduated
passages for oral énd/or silent reading; and level of basal reader assignment.
However, studies employing these criteria have not examined reading rate
across levels of achievement, but instead have examined various characteristics
of samples having obfained the same level of reading achievement. Although
methods and materiéls used to measure reading rate across levels of
achievement vary from study to study, the studies indicate one common trenq.
That is, reading rate, both oral and silent, tends to increase as level of
achievement increases.

In 1941 Madden and Pratt conducted an oral reading survey of 11 54; pupils
in grades three through nine. The oral reading rate scores of the subjects were
reported for each grade level. No attempt was made to control the individual
level of reading achievement of the subjects. The sample for grades three

through six was 591; the sample for grédes seven through nine was 563. The
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subjects in grades three through six read one sel.ection from a social studies text
and one selection from a science text. Subjects in grades seven throﬁgh nine
read one selection from a social studies text. The selections were taken from
texts and supplementary books referred to most frequently in the subjects’
classes. The median length of the selections ranged from 101 words for grade
three to 223 words for grade nine.

The subjects were instructed to read each selection aloud. The examiner
recorded the total number of seconds required for reading the selection and the
total number of words read. Errors were recorded for the purpose of further
analysis, but comprehension was not measured. The high, median and iow rate
scores for grades three through nine were reported for both the social studies
and the science selections. The reading rates of the students enrolled in the
grade levels of reading achievement targeted for the present study (Grade 4 and
'Grade 6) increased in science, but decreased in social studies. The high,

median, and low scores reported all increased from Grade 4 to Grade 6 (Table I).



TABLE |

SUMMARY OF THE RESEARCH RELATED TO THE RELATIONSHIP
'"BETWEEN READING ACHIEVEMENT AND COMPREHENSION

Shores & Grade N=90 ‘Silent Mean Rate Scores in WPM
Husband Assignment Grades 4-6 Amount-Limit 20 questions/ Grade 4 5 6
Biological passage
1950 Science Orig. 104.5 128.6 194.6
Grade Level Reference 1o Work. 50.6 59.8 60.1
Text Total 33.4 40.8 45.9
Dowdy Grade N=120 Silent Elapsed Time in Seconds
Assignment Grades 4-10 Amount-Limit : Con.A Con.B
1981 & Minimum 20 Normal/gd. Grade of Condition A : 4N 60.13 48.62
Comprehension 20 Disabled/gd. Sub. Mat. General 4D 103.49 101.11
Normal=S.0.R.T. 4 2 7N 65.24 40.25
Disdbled=Sucher- 7 3 Condition B: 7D 109.41 94.46
Alired 10 4 Specific 10N 85.38 69.00
Grade of: 10D 131.70 106.54
Sub. Mat.
4 2
7 3
10 4

Gl



Study

Madden &
Pratt

1841

Achievement
Measure

Grade
Assigment

TABLE | (Continued)

Sample Rate Measure ' Comprehension
Task
N=1154 . Ordl None
Grades 3-6 (n=591) Amount-Limit
Grades 7-9 (n=563 SS.
Sdi.
Grade Level

Results

High, Median and Low Rate Scores for Grades
Three to Nine Inclusive in Reading Social
Studies and Science Material Used in
The Oral Reading Survey
Grade 3 4 5 6 7 8 9

High 88, 253 256 267 216 242 246 304

Sci. 235 206 240 292

Median S.S. 85 121 130 150 150 157 158
Sci. 103 120 130 151

Low. ss. 21 40 €5 88 51 70 70
Scl. 21 45 63 78

Source: Madden, M. and Pratt, M. (1941). An oral reading

survey as a teaching aid. Elementary English Review, 18,

122-1286, 159.

91
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To determine if fast readers were indeed the best readers, Shores and
Husbands (1950) conducted a study with a total sample of 90 students enrolled
in grades four, five, and six. No attempt was made to control for the individual
reading achievement level of the subjects. Each subject was asked to read one
passage of 700 words consisting of biological science material commonly found
in grades four, five, and six. The specific readability of the material was not
reported, but the material was reported to be well within the range of abilities of
pupils of the middle grades.

The group measure was administered to one classroom at each identified
grade level. Prior to the silent reading of the passage, a purpose was stated in
question form by the examiner. While reading the passage, the subjects were
required to record coded numbers on the test. These coded numbers were
displayed for the group on large cards every three seconds during the first six
and one-half minutes of the testing period and every ten seconds thereafter. A
coded number was also recorded at the completion of the initial reading of the
passage and again after answering the twenty questions. The students were
allowed to refer to the passage when answering the questions. Rate scores were
thus obtained for: (a) original reading time, (b) working time, and (c) total time.
Although Shores and Husbands reported that the mechanics involved in marking
the test did not appear to present a problem for the majority of the students, the
time involved in marking the coded numbers on the test form undoubtedly
affected the accuracy of the calculated rates of reading. The mean rate scores
were reported in total number of seconds elapsed. The mean scores reported for

the initial reading of the text have been converted into words per minute for
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'convenience of comparison with other studies (Table I). The sileﬁt reading rates
increased in words read per minute as grade level increased. It is also noted that
the mean number of seconds elapsed in working time (Grade 4, M = 830.58:;
Grade 5, M = 702.25; Grade 6, M = 698.69) and in total time (Grade 4, M =
1258.85 Grade 5, M = 1028.75; and Grade 6, M = 915.17) decreased as grade
level increased.
To measure and compare the reading flexibility of learning disabled (d) and
normal (n) readers, Carol Dowdy (1981) identified 20 normal and 20 disabled
.studenté enrolled in each identified grade (Grade 4, Grade 7, and Grade 10).
Although the subjects were grouped according to grade placement, Dowdy used

the Sucher-Allred Reading Placement Inventory to set minimum levels of

comprehension achievement required for disabled readers to participate in the
study. The Slosson Qral Reading Test was used to set minimum levels of
achievement for the normal readers. However, she set different minimum levels
for normal and disabled readers enrolled in the same grade level. The minimum
level of comprehension was set for normal (n) and disabied (d) readers enrolled
in the same grade as follows: (a) Grade 4, n = 3rd, d = 1st; (b) Grade 7, n = 6th, d
= 2nd; and (c) Grade 10, n = 8th, d = 3rd. The passages administered were of
the following Fry levels: (a) Grade 4 = 2nd, (b) Grade 7 = 3rd, and (¢c) Grade 10 =
4th. Obviously, the passages were more difficult for the disabled readers than for
the normal readers.

Each subject was asked to silently read ten passages, five under each of
two conditions: Condition A for the purpose of answering a general

comprehension question posed prior to the reading, and Condition B for the
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purpose of answering specific comprehensions questions posed prior to the
reading. The passages and questions were presented on a microcomputer. The
time was measured by a timing device activated by the space bar. The silent rate
was reported in seconds elapsed during the reading of the passages. The
highest and lowest elapsed times for each subject under each condition were
eliminated. The average of the remaining three scores for each condition was
used in the final analysis. The mean elapsed time decreased as the grade level
increased when the subjects were reading to answer general comprehension
questions. However, when reading to answer spebiﬁc comprehension questions,
the mean elapsed time for both normal and disabled readers decreased from
Grade 4 to Grade 7, but increased again from Grade 7 to Grade 10 (Table 1).
Dowdy offered no explanation for this, but did conclude that the difference
between normal or disabled groups on the two variables accounted for more of
the variability than differences between the conditions.

The studies reviewed above indicated that the mean silent reading rates
and the mean oral reading rates for a group of étudents at a given grade level
can be expected to increase from that grade level to the next higher grade level.
Madden and Pratt (1941) found consistent increases in oral reading rates from
Grade 3 to Grade 6 when subjects were asked to read science material. The
same increases were evidenced from Grade 3 to Grade 9 when reading social
studies material with one exception. The oral reading rates of the fastest group of
readers were erratic from Grade 4 to Grade 6. Shores and Husbands (1950)
found consistent increases in silent reading rates from Grade 4 to Grade 6 when

subjects read biological science materials. Dowdy (1981) found that the mean
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silent reading rate of both normal and di‘sabled readers increased from Grade 4
to Grade 7, but decreased slightly from Grade 7 to Grade 10 when subjects were
reading to answer a specific comprehension question posed prior to reading a
passage. The purpose for reading interacted with grade level assignment to
decrease the silent reading rate. Studies reviewed in the following section on the
relationship between reading rate and comprehension support that contention
that the purpose set for reading (or the comprehension task) can affect the rate of
reading.

In the current study, the rate scores are strétified and compared by the
measured reading achievement level of the individual subject, not by the current
grade level assignment of the subject. Individual achievement level is measured
with an individually administered oral informal reading inventory. Only able and
disabled readers obtaining the same achievement levels are compared. Under
these controls, reading rates across actual grade level achievement and between

able and disabled readers are more accurately examined.

The Relationship Between the Difficulty of the Material
and Reading Rate

The relationship between the difficulty of the material and reading rate has
been the subject of much research. The difficulty of the material has been
defined as a readability score derived from a readability formula or as the grade
level with which it is commonly associated. The more important concern,
however, should be the relative difficulty of the material for the individual subject.
In the majority of the rate studies, the material was judged to be more or less

difficult for the subjects strictly in terms of the subject's current grade level



21
assignment. The subjects’ individual levels of reading achievement were not
measured. Without determining the actual level of achievement for each
individual subject, it cannot be assumed that the lfelative difficulty of the
experimental materials used is the same for each subject (Harrison, 1968).

in order to control for this factor of actual level of difficulty, the current study
determines two levels of relative difficulty [Difficulty 1 (295%, 270%) and Difficulty
2 (<91%, <70%)] for each subject. The experimental rate measures administered
to each subject were selected to correspond with each subject's two measured
levels of relative difficulty. Consequently, the relative difficulty of the material for
the targeted groups of subjects (Gréde 4, Grade 6) are held constant in terms of
word recognition and comprehension. As the research is reviewed, the
importance of these controls becomes evident.
Thorsten Carlson (1949) examined the relationship of speed and accuracy
of comprehension when the purpose, the level of difficulty, and the continuity of
‘the material varied. The sample of 330 fifth-grade pupils was stratified into three
groups on the basis of intelligence scores on the California Test of Mental
Maturity. Each of these three groups was divided into two groups on the basis of
reading rate. The Gates Silent Reading Tests, Levels 3 - 8, were used to
measure speed for different purposes. Selections devised by Carlson were used
to test for speed at different levels of difficulty and with varying degrees of
continuity. These passages were administered under three conditions: (a)
continuous selections at two levels of difficulty (intermediate and upper grade);
(b) continuous selection at three levels of difficulty with comprehension questions

interspersed throughout the material (third-, fifth-, and seventh-grade material);
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and (c) a series of short selections followed by comprehension questions (third-,
fifth-, and seventh-grade material). Rate was calculated in words per minute
based on the amount of time required to read the passage and answer the
comprehension questions. The comprehension score was the percent of
questions answered accurately.

Reading rate scores were used to identify the fast readers and the slow
readers of each IQ group. T tests were used to compare the mean scores of the
tfast and the slow groups on comprehension. Correlation coefficients were
calculated to determine the relationship of rate to accuracy at each of the three
levels of intelligence. Carlson concluded that reading rate was not a unitary
concept that could be handled in a group situation using some kind of pacing
device. He based his conclusién on the following results of his study. (Table II:

1. At the upper level of 1Q rapid readers were more efficient.

2. Atthe middle and lower levels of IQ the slower readers were the better

readers.

3. As the purpose for reading became more exacting, the slower readers

at the lower 1Q level were the better comprehenders.

4. Atthe upper level of IQ, the correlations between rate and accuracy

were negative but not significant when the material varied in difficulty.

5. At the middle and lower levels of IQ the correlations between rate and

accuracy were significantly negative.



TABLE 1l

SUMMARY OF THE RESEARCH RELATED TO THE RELATIONSHIP

BETWEEN DIFFICULTY OF THE MATERIAL AND READING RATE

Grouping
Study Criteria
Carison 0 ICTMI)
1943 HighvMedlLow

Gates

FasvSiow

Sample

Na330
Grade §

Rate .
Measure Comprehension Results
Sen Percent comect COEFFICIENTS OF CORRELATION BETWEEN SPEED
Gates SRT ‘ No reference to text AND ACCURACY OF COMPREHENSION AT THREE
Type) Conintuous LEVELS OF INTELLIGENCE WHEN READING AT
Type IHinterspersed DIFFERENT LEVELS OF DIFFICULTY
Levels ABC
Type lil-Shoa
Levels, ABC Upper Level Middle Level Lower Level
d o d
N  SDx SDy f SDx SDy r E£Dx SDy
+ Typel LevelA 110 -11 4520 1243 -21° 4030 1699 -18 5289 1934
TypellevelB 110 -04 4462 1425 -27~ 3173 1697 -28™ 3895 17.03
Typell LevelA 110 .06 51.654 589 .02 4536 9.01 -24~ 5233 1553
Typell LevelB 110 -11 4959 912 -23° 4643 1505 -25° S7.01 2074
Typell LevelC 110 -30™38.67 1369 -32™ 3610 1693 -43a"53.40 1868
Typelll LevelA 110 -11 3207 740 01 23962 GB3 -26™ 4385 1750
Typelll LevelB 110  -08 2929 §23 -18 2507 11.07 -26" 4353 1846
Typelil LevelC 110 -17 2293 1069 -32- 2327 1517 -17 3282 7.7

~*Significant at the 1% level.
* Significant at the 5% level.
a Nonlinear. Comelation ratio of 67.

Source: CAns'on, T. (19439) The Relationship Between
Speed and Accuracy of Comprehension. Joumat of
Eduycational Recearch 42, 500-512.
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McCracken
1961

Levin
1967 Good

Poor

Grade Level
On=average
Above=good
Below=poor

Q

95-99%

47-53%

TABLE Il (Continued)

N=36 [o.r:} Unaided recall
Grade 2 Sheldon

Ave. (n=9) Diagnostic

Good (n=17) Primer

Poor (n=10) 2-1

2-2
31
M Silent
(o} N=100 j Level No reference to text
12966 Grade9 A 5-6
B 11-12
114.98 C 9-10
(main idea)
D 9-10
(main idea and facts)

Mean WPM Scores
(range in seconds)
P 21 2:2
Good 15 117 127

(16-30) (16-25) (17-37)

Ave. 101 81 88
(17-45) (17-45) (22-56)

Poor 57 ' 43 49
(3893)  (38:68)  (42-117)

Mean WPM Scoreg
A 8 c
Good 313 2N 265
Poor 222 194 196

31

112
(30-62)

62
(38-102)

34
(106-173)

221

174

ve



Burge SRA
1982 M grade quiv=2.9
M percentile=34%
Carver National Reading
1983 Standards
Ability level - Grade equiy
1 - 1-3
2 = 4-6
3 = 7-9
4 = 10-12
5 = 13-15

N=18
Grade 4

N=435

Grades 4-12 (n=333)
College (n=102)

A1 (n=34)

A2 (n=85)

A3 (n=72)

A4 (n=146)

A5 (n=98)

TABLE Il {Continued)

Analytic Reading % Correct
Inventory, Forms
A (Silent) and B (Oral)

Passages 2,3,8 4

Silent
Oral
Sient
Condition A=normal
Grade Difficulties
1.4,7,10,13,16
E
| =N
Z
s
[—
-l
[~

Mean WPM Scores
2 3 4
103.1 102.6 97.7
934 869 80.5
400
St:\
\‘\“:t:::-—:*h‘
Thzzg .
300 F42s. Fox
“¢’:=="‘§.‘\ \‘*:-:-+
-~ - ~e
3t:;:~_+______,,-_-_-—:‘::“4*:::-~+
SR S TINlenmoI
200 2$-z==- -::\:_~_:'+‘~~-$:;_~—:
ABILITY LEVELS
100 +
e wpm Normal
+ wpm Spaced :
[} 1 1 1 L L L
1 4 1 10 13 16

GRADE DIFFICULTY

Reading rate in actual words per min., wpm, as a function
of the difficulty of the reading material for individuals at
four ditferent levels of reading ability who were reading
both nomal and spaced materials.

Ge
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In general, as the material became more difficult the relationship between
rate and comprehension became increasingly negative, but this trend was most
evident at the lower level of IQ. Carlson's data indicates that the difficulty of the
material exerts less influence on the relationship between rate and
comprehension at the upper levels of intelligence than at the lower levels of
intelligence.

Robert McCracken (1861) examined the oral reading behaviors of 36
second-grade students reading material below, on, and above grade level. He
compared the performances of the good, average, and poor readers. Four
paragraphs ranging from 39 - 77 words each were selected from the Diagnostic
Tests of the Sheldon Basic Readers. The paragraphs were at the primer, 2-1,
2-2, and 3-1 grade levels. Each subject read all four paragraphs orally. Unaided
recall was used as the measure of comprehension. The passages were read in
o_rder from the easiest to the most difficult. Oral reading errors were recorded and
elapsed reading time was measured.

The teachers were asked to group the students into good, average, and
poor readers. The basal, instructional, and frustration levels of reading
performance of each subject were iaentified by McCracken based on oral
reading errors. Based on these levels of reading performance, the subjects were
identified as good, average, or poor readers. The gr§ups identified by
McCracken were almost identical to the groups identified by the teachers. The
sample consisted of nine good readers, seventeen average readers, and ten

poor readers. The actual independent, instructional, and frustration levels of the
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sample were not reported. Consequently, the relative difficulty of the experi-
mental passages for each subject is not known.

The good readers were superior to the average readers and to the poor
readers in all three areas of rate, comprehension, and oral reading errors. The
average group read faster and with fewer errors than the poor readers, but the
poor readers had better comprehension. (McCracken reasoned that the poor
readers waited for difficult words to be pronounced, while the average readers
tried them on their own.) The good readers needed less help pronouncing words
than the average readers. In turn, the average readers needed less help
pronouncing words than the poor readers. McCracken concluded that fluent oral
reading does not insure good comprehension, but poor oral reading indicates
poor comprehension will probably ensue.

As shown in Table Il, the mean number of words read per minute decreased
for each group across levels of difficulty, except for the 2-1 passage. The mean
oral reading rates of the good readers were faster than the average and slow
readers on all passages. The mean oral reading rates of the average readers
were faster than the mean rates of the poor readers on all passages. However, it
is interesting to note the overlap in the range of seconds (in parenthesis) as
reported for the groups. Would this range have been as great if the relative
difficulty of the passage for each individual subject had been held constant?

Levin (1967) determined the reading ability of her subjects (N = 100) with a
standardized reading test, The Cooperative English Test: Reading
Comprehension, Form 2A. These ninth grade subjects were identified as good

readers if they ranked between the 95th and 99th percentile or as poor readers if
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they ranked between the 47th and 53rd percentile. Measured by the Otis
Quick-Scoring Mental Ability Test: Gamma Test, Form EM, Group 1 had a mean
IQ of 129.66 and Group 2 had a mean IQ of 114.98.

Two silent reading subtests designed by Levin were administered to the
groups - Test A at the 5th-6th reading level and Test B at the 11th-12th reading
level. The test selections were approximately 500 words each. The subjects
were instructed to read the passage, mark the time elapsed, turn the paper over,
and answer the comprehension questions. Both good and poor readers read
Test A (Group 1, M = 313.120; Group 2, M - 222.120) faster than Test B (Group 1,
M =271.480; Group 2, M = 194.020) (Table Il). Would these differences have
been so great if the mean 1Q of the groups was more similar? Would the
differences have been so greét if the percentile ranges for defining good‘and
poor reading had been different? Do the standardized test scores actually reflect
the functioning ability of the sample?

Levin continued her research by having both groups read two equally
difficutt 500-word passages (Grades 9 - 10) for different purposes. Passage C
was read for main ideas only. Passage D was read for complete knowledge of
main ideas and supporting facts. The poor readers read both passages
significantly slower than the good readers. The good readers exhibited greater
flexibility than the poor readers when the purpose for reading was changed.
Levin concluded that the purpose for reading affects the rate of good readers
more than the difficulty of the material, whereas the difficulty of the material is

more influential on the rate of poor readers.
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Burge (1982) defined the reading achievement level of a group of 18

fourth-graders as scores on the SRA Achievement Test. All subjects fell below

the 50th percentile on the Total Reading subtest of the SRA Achievement Test.
The mean grade equivalent score for the group was 2.9 and the mean percentile
rank was 34. To compare oral and silent reading performance on three levels of
difficulty, Burge administered six subtests of the Analytical Reading Inventory,
each of which included a check of comprehension. The subjects read subtests
Levels 2, 3, and 4 of Form A orally, and subtests Levels 2, 3, and 4 of Form B
silently. These subtests were selected to correspond with the subjects’
independent, and instructional level as related to the subjects' grade level
assignment. No test of intellectual capacity was administered.

The tests were administered individually. Reading rate was measured in
words per minute based only on the reading of the passages. Comprehension
scores were measured by percentage of correctAresponses for both oral and
silent reading subtests. The data was analyzed with a{ Test for paired samples
with alpha set at p < .05. No significant differences were found between the oral
and silent reading rates at Levels 2 and 4. A significant difference was found at
Level 3, (t =2.69; df 17; p <.02). The mean oral reading rate was 86.9 and the
mean silent rate was 102.6. The mean silent reading rate was higher at all levels
than the mean oral reading rate. The silent reading rate was constant from Level
2 to Level 3 and decreased slightly from Level 3to Level 4 (Level2, M= 1Q3’.1_;
Level 3, M= 103.6; and Level 4, M = 97.7). A different pattern emerged for the

M=86.9; and Level 4, M =

mean oral reading rates (Level 2, M = 93.4; Level 3,

90.5) (Table II).
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Addressing the lower oral reading rate mean for Level 3, Burge examined
the comprehension scores. The mean score for Level 2 was 73.1%, whereas the
mean score for Level 3 was 77.3% and 70.4% for Level 4. He suggested two
possible explanations: the subjects comprehended better because they read
more slowly, of they read more slowly because they were comprehending more.

Significant differences were found between oral comprehension and silent
comprehension at Level 3,1 17 = 4.36, p <.0001, and at Level 4,1 17 =6.90,p <
.0001. The mean silent comprehension scores were 67.3% for Level 2, 55.0% for
Level 3, and 37.0% fof Level 4. Burge noted that none of these scores reached
the criteria of 75% commonly accepted for instructional level. He suggested that
placement based on SRA Achievement Test scores (silent reading) would place
the subjects considerably higher than they were actually able to function.

Carver (1983) had 333 subjects in grades 4-12 and 102 subjects enrolled
in college, silently read 24 one-hundred word-passages, four at each rauding
grade of 4, 7, 10, 13, and 16. The passages were put in booklet form with four
passages per page. The first page of each booklet was normal, but the rest of the
pages alternated between one with normal spacing and one with an extra space
between words and three spaces between sentences. Each book had three
normally spaced pages and three with the experimental spacing. Before reading
the booklets subjects were told: (a) they would be allowed one minute per page;
{(b) to circle the word they were reading at the moment they were told to stop; (c)
that no test would be given; (d) to read at a normal rate; and (e) each page

would be at a different level of difficulty. Elementary school subjects were told
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that much of the material would be very difficult and they should skip unknown
words and continue reading. No comprehension check was given.

Based on scores from the National Reading Standards Test (Carvér, 1977)
given one year previously to most of the subjects, ability level groups were
identified (Table ll). The reading rate for these groups was reported for both
conditions and for all difficulty levels of the passages administered. While Carver
was primarily interested in the differences between conditions and the
differences in rate when reported in words per minute or in standard words per
minute, the information relative to this study is the reading rate reported in actual
words per minute as a function of the difficulty of the reading material for the
identified groups reading the normally spaced material. It should be noted,
however, that Carver again found that when reading rate is measured in units
smaller than actual words per minute, individuals at all levels of ability read
material that -did not exceed their level of ability at a fairly constant rate (Table II).

The easier the material relative to the group's ability, the greater the
average rate of reading (passage of Grade 1). Then the rate tends to deérease
slightly as passage difficulty increases. More erratic patterns develop as the
difficulty of the passage deviates from the ability level of the group (passages of |
Grades 13 and 16). Ability Levels 2 and 3 tended to read faster on the most
difficult passages, while ability Levels 4 and 5 tended to read these passages
more slowly (Table lI). Would the presence of a comprehension check or oral
reading of these passages change the pattern? Would the patterns change if the

actual ability levels were more closely controlled, rather than generally grouped?
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Studies examining the relationship between the difficulty of the reading
material and the rate of reading have been reviewed. The difficulty of the
material has been defined in a variety of ways: (a) readability formulae, (b)
associated grade level, (c) rate of comprehension, (d) and cloze test scores.
The evidence indicates that rate measured in words per minute, generally
decreases as the difficulty of the materials increases as long was the material
remains within the reader's educational experience (Carver, 1983). However,
evidence has also been given that reading rate is influenced by the compre-
hension task as well as by the difficulty of the material. Levin (1967) found that
the influence of the task on oral reading rates was stronger for the good readers
whereas the difficulty of the material exerted a stronger influence on the oral

reading rates of the poor readers.

The Relationship Between Reading Disability and
Beading Rate

In the current study a disabled reader is defined as an individual reading
one or more years below his expected reading level as calculated by the
Bond-Tinker Reading Expectancy formula. An able reader is defined as an
individual reading on or above, but less than one year below the calculated
expected reading level. The reading level of each student was determined by an
individually administered informal reading inventory. The intelligence quotient

was determined by the individually administered Wechsler Intelligence Scale for

Children-Revised (1974). Only subjects with a full scale sore of 89 or above

were included in the sample. Consequently, comparisons are made within and

between groups of subjects with similar intellectual capacities and exhibiting
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similar word recognition and comprehension capacities on the same reading
material.

Other studies comparing able and disabled readers (frequently referred to
as good and poor readers or as normal and poor readers) have calculated an
expected reading level, but have used scores from standardized achievement
test scores rather than an individually administered measure. Such time-limit
tests penalize the slower reader irrespective of his ability to read and
comprehend more difficult material if given the time to do so. The multiple choice
format of such tests permits the subject to guess and/or to mark answers without
reading the material if he so chooses. Such behaviors are discouraged by the
intimacy of an individually administered measure and by the oral administration
of the comprehension questions.

Researchers have employed such instruments as the Stanford-Binet and
the Slosson Intelligence Test as measures of intelligence for the purposes of
applying a reading expectancy formula. Other researchers have identified poor
and good readers without consideration of intellectual capacity or of a reading
expectancy level. The primary consideration has been the number of levels
(textbook levels or grade equivalencies from an achievement test) above or
below the subject's current grade level assignment. Percentile scores were
frequently used in the same fashion. The complications resulting from such
definitions become evident as comparative studies are reviewed.

Mary Watkins (1953) compared the reading proficiencies of 64 matched
pairs of normal-progress and reading disability cases of the same 1Q and reading

level. All subjects obtained a score of 80 or above on the Stanford Binet, Form L,
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Revised. The mean intelligence quotient for the normal-progress readers was
101.3 while the mean for the retarded readers was 100.8. The Qa_tgs. Basic
Readings Tests, Types A, B, C, and D for grade three were administered to 534
students in grades three, four, five, and six. Normal- progress readers were
defined as those scoring within three months of the norm for grade three students
(3.4). Retarded readers were defined as those students from grades four, five,
and six also scoring within three months of the 3.4 norm for third graders. The
mean average reading score for the normal- progress readers was 3.44 and 3.43
for the retarded readers.

To compare the reading proficiencies of these two groups, three measures

were administered: Gates Diagnostic Reading Tests, Revised Edition, 1945; five
parts of Monroe's Diagnostic Reading Examination; and the Bond Silent

Reading Diagnostic Tests, a group administered test. Test VIl of the Bond Silent
Beading Diagnostic Tests was the only subtest administered measuring rate of
reading (silent). This group-administered subtest consists of numerous short
stories followed by comprehension questions. It is a group- administered, silent
reading, time-limit test allowing 15 minutes for completion. There was no -
significant difference between the means for the two groups on this subtest.
Howevér, the mean for the normal-progress readers was 108.0 words per minute,
whereas the mean for the retarded readers was 97.6 words per minute. The
variability among the retarded readers was greater than the variability among the
normal-progress readers. This difference in variability between the two groups
was consistent on the three measures administered. Watkins concluded that it

cannot be assumed a reader has mastered a certain sequence of skills because
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he is able to read at a given level, but it is the individual patterns of strengths and
weaknesses that are important for divagnostic and remedial purposes.

Ten good readers, ten average readers, and ten poor readers were
identified from a group of 173 fourth grade students by Packman (1970) on the
basis of stanine scores of the from.the Word Meaning and Paragraph Meaning
tests of the Stanford Achievement Test. Neither a measure of general
intelligence nor an expected reading level was obtained for individual subjects.

The subjects were asked to read passages and respond to accompanying
comprehension questions from the Standard'Reading Inventory until each of the
folloWing comprehension scores we;e obtained on silent and oral readings: 91
to 100%; 81 to 90%; 71 to 80%; 61 to 70%; 51 to 60%,; and 50% or below.
Word recognition percentages, rate of reading, quality of intonation, and
presence of vocalization were compared at each of these comprehension levels.
Seven separate analyses of variance were used to analyze the data. The rate of
oral reading was found to decrease significantly as the level of reading
comprehension decreased. No significant decrease was found in the mean
silent reading rate as comprehension decreased. Poor readers had significantly
lower silent and oral reading rates than the average or good readers. No
significant difference was found in the shape of the curve defined by silent or oral
reading rate over the six levels of reading comprehension for the good, average,
or poor readers.

In the study reviewed previously, Dowdy (1981) compared the silent
reading flexibility of learning disabled and nofmal students at three grade levels

(four, seven, and ten) by measuring elapsed time and comprehension of silent
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reading under two conditions: to answer a general-comprehensiqn question and
to answer a specific comprehension ques£ion posed prior to reading. The
learning disabled students were selected from learning disabilities resource
programs. Consequently, the placement criteria of ‘a significant discrepancy
between expected reading achievement and actual achievement had been
previously determined. The comprehension score of the her-Allred Readin
Placement Inventory was used to determine current level of reading achievement
for the learning disabled subjects (d). On the other hand, the accuracy score on

‘the Slosson Oral Reading Test was used to determine the current level of reading
achievement for the normal progress students (n). In addition, different minimum
levels of readihg achievement were established for'the two groups: (a) Grade 4,
n=3rd, d = 1st; (b) Grade 7, n = 6th, d = 2nd; and (c) Grade 10, n = 8th, d = 3rd.
Comparable reading achievement of three grade levels groups cannot be
assumed under these conditions.

An analysis of variance on elapsed time and comprehension was used to
analyze the data. Dowdy found that Grade 4 readeré, both normal and disabled,
decreased mean elapsed time and increased mean comprehension under
Condition 2. However, under both conditions, the normal readers (Condition 1, M
= 85.38; Condition 2, M = 69.00) read significantly faster (E = 21.65; df=1,38; p
< .0001), than the disabled readers (Condition 1, M= 131.70; Condition 2, M =

M = 82%;

106.54). Under both conditions the normal readers (Condition 1,
Condition 2, M = 96%) demonstrated better comprehension (E =17.61; fg =

1,38; p > .0002), than the disabled reader (Condition 1, M = 65%; Condition
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2, M = 73%). Differences between groups accounted for more of the variance
than differences between conditions.

In Grade 7, there was no significant difference between groups in
comprehension. However, both groups decreased elapsed time and maintained
cémprehension under Condition 2. Under both conditions, the normal readers
(Condition 1, M = 65.24; Condition 2, M = 40.25) read significantly faster, (E =
35.18; df =1,38; p <.000)1 than the disabled readers (Condition 1, M = 109.41;
Condition 2, M = 94.46.).

In Grade 10, the normal readers decreased elapsed time and increased
comprehension under Condition 2, while the disabled reader did not decrease
elapsed time but did increase the comprehension score significantly (E = 15.72;
df = 1,38; _p <.0003), under Condition 2 (Condition 1, M = 79%; Condition2, M =
85%). The ﬁormél readers (M = 98%) obtained a significantly higher
comprehension score under Condition 2 than did the disabled readers (M =
85%).

At each grade level the normal group read significantly faster than the
disabled group (elapsed time). The normal group obtained a significantly higher
comprehension score at Grade 4, but no significant differences between groups
were found in comprehension in Grades 7 and 10 although the disabled readers
did have lower mean scores (Table I).

As noted in the previous review, Burge (1982) examined the oral and silent
reading rates of 18 fourth-graders scoring below the fiftieth percentile on the Total
Reading subtest of the S_&A.' As a group, the subjects read faster sile.ntly than

orally across three levels of difficulty. The mean silent reading rate decreased as
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the difficulty of fhe material increased. There was no difference between the
mean oral reading rate and the mean silent reading rate on Level 2 or Level 4
material. Level 3 material was read at a slower oral reading rate than the Level
2. However, the mean comprehension score was higher for the Level 2 material
than the Leve! 1 material (Table Il). Burge suggested two possible explanations:
The subjects comprehended more because they read more slowly or they read
more slowly because they were comprehending more.

The variety of methodologies and controls employed in these studies do not
allow completely accurate comparisons. However, the’results suggest that
disabled readers will read more slowly than able readers. Watkins (1953) found
no significant difference in the silent reading rates of normal progress and
disabled readers, but did find the normal progress reader to have a higher mean
rate than the disabled readers. Dowdy (1981) found normal readers to read
significantly faster than disabled readers. Packman (1970) concluded that poor
readers read at a significantly lower oral and silent reading rate than normal
readers. The Poor readers in Burge's (1982) study read silently faster than orally
at three levels of difficulty. The silent reading rate decreased as the difficulty of

the material increased.
The Relationship Between Comprehension and Reading R

Previous reviews of the literature regarding the relationship of rate and
comprehension (Blommers & Lindquist, 1944; Harris, 1968; Rankin, 1962;
Tinker, 1932) have found correlations ranging from low negative, -.47, (King,

1916) to high positive, .92 (Gates, 1921). The results of the studies varied with
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the age of the subjects, the content and difficulty of the material, the ‘purpose
established for reading, the intellectual capacity of the subjects, and the
measurement techniques employed. Low correlations have been reported when
rate has been measured on one test and comprehension has been measured on
another (Tinker, 1932). High correlations have been reported when rate and
comprehension are measured on the same material (Gates, 1921; Tinker, 1932).
Correlations have differed as the content (i.e., social studies, science, literal) of
the material has varied (Anderson & Dearborn, 1941; Thurstone, 1944).
Correlations between rate and comprehension have been reported to decrease
as the difficulty of the material increases (Tinker, 1932). Carlson (1949) reported
correlations varying with the intellectual capacity of the subject and thel
comprehension task required. Studies by Blommers and Lindquist (1944) and by
Shores and Husbands (1950) have reported corr_elations to vary with the purpose
established for reading.

Differences in the correlation between rate and comprehension have been
found when time-limit measurements or amount-limit measurements are used.
Time-limit measurements of combined reading and comprehension time have
resulted in high correlations (Gates, 1921). Lower correlations have resulted

when amount-limit measurements of combined reading and comprehension time
are employed (Flanagan, 1939; Preston & Botel, 1951). When the time for
answering questions was not included in the amount-time measurements of rate,
low correlations have been found between rate and comprehension (Blommers &
Lindquist, 1944; Shores & Husbands, 1950; Seashore, Stackford, & Swartz,

1937).
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Most of the studies cited above involved subjects enrolled in high school or
college. Traditionally, reading rate instruction has been viewed as appropriate
only for the secondary grades. Consequently, most of the studies focused on the
secondary level. The studies reviewed below are those studies that can be
related to the intermediate grades.

Stroud and Henderson (1943) examined the relationship between rate and
comprehension in two separate experiments. The first experiment was
conducted with 286 students in grades five through eight. The students were
asked to read two passages (642 words and 586 words) from the lowa Every
Pupil Tests of Basic Skills and to respond to the question without referring back to
the text. Time was recorded afterthe reading of each passage and before the 15
comprehension questions were answered. The correlation coefficients for
grades five, six, seven and eight respectively were .06, .02, .12, and .02,
indicating that reading rate and comprehension were not related.

Six hundred and twenty-five fifth-grade students participated in the second
experiment. Subjects were asked to read four, twelve hundred-word passages

“silently. Two of the passages were excerpted from fifth-grade social science
books and two of the passages were excerpted from second- and ninth-grade
social science books. The subjects read each passage silently, then responded
to 15 comprehension questions. Prior to reéding the first selection (fifth-grade
passage), the subjects were not informed that a comprehension test would be
given. Prior to reading the remaining selections, subjects were informed of the
comprehension tests to follow. The correlation coefficients obtained for the four

selections were: +.03, -.02, -.05, and +.05. Stroud and Henderson concluded
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that the correlations obtained did not support the claim than faster readers learn
more than slower readers.

Using the rate scores of the second fifth-grade passage administered, the
fastest 10% and the slowest 10% of the subjects were identified. The difference
in reading time between the second-grade and the ninth-grade passages was
approximately equal for both groups of readers. Using the comprehension
scores of the second fifth-grade passage administered, the top 10% (M = 12.99)
and the bottom 10% (M = 3.14) of the readers were identified. The top 10% read
the ninth-grade passage at an average rate of 199 wpm, whereas the bottom
10% read it at an average rate of 249 wpm. The top 10% read the second-grade
passage at a rate of 265 wpm, whereas the bottom 10% of the readers read it at
an average of 234 wpm. The subjects with the highest comprehension scores
adapted reading rate to the difficulty of the passage more than the subjects with
the lowest comprehension scores. The fastest readers were not the best
comprehenders. However, the comprehension and scores and the rate scores
compared were not méasured on material of the same level of difficulty.

Shores and Husbands (1950) provided evidence that fast readers are the
best readers only when limited comprehension is required and the measure
consists of easy story-type material. The Reading for Problem-Solving in
Science Test, designed by Shores and Husbands, was administered to 90
subjects in grades four, five, and six. The test consisfed of a single 700-word
passage based on biological science material common to fourth, fifth, and sixth
grade texts. The passage was judged to be within the range of abilities of pupils

of the middie grades.
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A problem was stated in question form prior to reading to set the purpose for
reading. Three measures of time were recorded; original reading time, the time
for rereading and answering the 20 multiple choice questions following the
passage, and the total reading time. The comprehension score was the number
of correct responses to the twenty questions. Coefficients of correlation were
calculated between rate and comprehension. Correlations were calculated for
original time and comprehension (-.13); rereading/question time and
comprehension (.06); and total time and comprehension (-.05). Shores and
Husbands concluded that fast readers are not necessarily the best readers on all
types of materials. The purpose for reading and the nature of the material exert a
stroné influence on the relationship between reading and comprehension.

Shores (1951) examined the reading rate and comprehension of 46
sixth-graders and 51 undergraduate and graduate students. The sixth-graders

were administered the lowa Silept Reading Tests and the California Achievement

Test. Subtests measuring the same area of reading were combined to produce

one score. The Reading for Problem Solving in Scien nd Dir Reading of
Science Materials tests, both developed by Shores, were administered to all

subjects. On the latter tests, both sixth-graders and aduits were divided into two
groups each, A énd B. Group A was directed to read the passages of the
Directed Reading of Science Materials test to determine the main idea, whereas
Group B was directed to read the same passages to remember the important
ideas of the passage in the proper sequence. As in the initial study, three rates
were identified: (a) original reading time, (b) rereading/question time, and (c)

total time. Groups A and B of the sixth-graders were not found to be significantly
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different in chronological age, mental age (as measured by the California Test of
Mental Maturity, Non-Language Section), science achievement (as measured the
Sequential Tests of Educational Progress), or general reading ability.

Shores concluded that sixth-grade fast readers are the better readers when
rate is measured by the Jowa Silent Reading Test, but are not the best readers on
the BReading for Problem Solving in Science test. Correlations between rate and

comprehension on this measure ranged from .29 to -.09 with most being low
positive correlation. Fast readers were not the best readers on the Directed
Reading of Science Tests when reading to recall the sequence of ideas. A low
correlation of .06 wés found. For the sixth-graders in general, there was a high
correlation between rates of original reading and comprehension of general
reading abilities.

The rate and comprehension scores of the adults in the study had a low
correlation on all measures. Adult fast readers, as the sixth-grade fast readers,
were not the best readers when reading scientific materials for any of the
established purposes. It was also demonstrated that both adults and
sixth-graders who worked rapidly on the reread/questio’n rr;easure were not
necessarily the best readers. |

- Comparison of the sixth-graders and the adults did identify some
differences. The adults averaged 90% comprehension at an average rate of 291
wpm, whereas the sixth-graders averaged 63% comprehension at an average
rate of 153 wpm on the test of Reading for Problem Solving in Science. Adults
averaged 21 3-wpm with 92% comprehension on the Directed Reading of

Science Material Tests when reading for the main ideas, as contrasted with the
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sixth-graders' average of 138 wpm with 52% comprehension. When reading to
recall the sequence ideas, the adults read at an average rate of 182 wpm with
80% comprehension as compared with the sixth-graders' average of 137 wpm
with 42% comprehension. Not only did the adults read faster and with greater
accuracy, but they demonstrated more flexibility in adjusting reading rate to the
demands of the task.

The studies reviewed have reported inconsistent correlations between
comprehension and reading rate. Stroud and Henderson (1943) found no
significant correlation between reading rate and comprehension, but did find a
low positive correlation. Shores (1951) and Shores & Husbands (1950) found
that the correlation between reading rate and co;nprehension varied with the type
of material read, as well as with the nature of the comprehension task posed for
" the subject. Previoué research at the secondary level reported correlations

ranging from -.47 (King, 1916) to +.92 (Gates, 1921).
Summary of the Literature

The review of the literature has focused on those studies most relevant to
the current study. Only those studies involving subjects of relevant grade levels
have been reviewed. The review focused on four areas: (1) the relationship
between reading rate and level of reading achievement; (2) the relationship of
reading rate to the difficulty of the material; (3) the relationship of read';ng rate
and reading disability; and (4) the relationship of readihg rate and

comprehension.
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The studies reviewed indicated that the mean silent reading rates and the
mean oral reading rates for a group of students at a given grade level can be
expected to increase from that grade level to the next higher grade level.
Madden and Pratt (1941) found consistent increases in oral reading rates from
Grade 3 to Grade 6 when subjects were asked to read science material. The
same increases were evidenced from Grade 3 to Grade 2 when reading social
studies material with one exception. The oral reading rates of the fastest group of
readers were erratic from Grade 4 to Grade 6. Shores and Husbands (1950)
found consistent increases in silent reading rates from Grade 4 to Grade 6 when
subjects read biological science materials. Dowdy (1981) found that the mean
silent reading rate of both normal and disabled readers increased from Grade 4
to Grade 7, but decreased slightly from Grade 7 to Grade 10 when subjects were
reading to answer a specific comprehension question posed prior to reading a
passage. The purpose for reading interacted with grade level assignment to
decrease the silent reading rate. Studies reviewed in the following section on the
relationship between reading rate and comprehension support the contention
that the purpose set for reading (or the comprehension task) can affect the rate of
reading.

In studies examining the relationship between the difficulty of the reading
material and the rate of reading, the difficulty of the material has been defined in
a variety of ways: (a) readability formulae, (b) associated grade level, (c) rate of
comprehension, (d) and cloze test scores. The evidence indicates that rate
measured in words per minute, generally decreases as the difficulty of the

materials increases as long as the material remains within the reader's



46
educational experience (Carver, 1983). However, evidence has also been given
that reading rate is influenced by the comprehension task as well as by the
difficulty of the material. Levin (1967) found that the influence of the task on oral
reading rates was stronger for the good readers, whéreas the difficulty of the
material exerted a stronger influence on the oral reading rates of the poor reader.

The variety of methodologies and controls employed in the studies
concerning the relationship of reading rate and reading disability does not allow
completely accurate comparisons. However, the studies suggested that disabled
readers will read more slowly than able readers. Watkins (1953) found no
significant difference in the silent reading rates of normal progress and disabled
readers, but did find the normal progress reader to have a higher mean rate than
the’dis.abled readers. Dowdy (1981) found normal readers to read significantly
faster than disabled readers. Packman (1970) concluded that poor readers read
ata significantly lower oral and silent reading rate than normal readers. The poor
readers in Burge's (1982) study read faster silently than orally at three levels of
difﬁculty; The silent reading rate decreased as the difficulty of the material
increased.

The studies reviewed reported inconsistent correlations between
comprehension and reading rate. Stroud and Henderson (1943) found no
significant correlation between reading rate and comprehension, but did find a
low positive correlation. Shores (1951) and Shores & Husbands (1950) found
that the correlation between reading rate and comprehension varied with the type
of material read as well as with the nature of the comprehension task posed for

the subject. Previous research at the secondary level reported correlations
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between reading rate and comprehension ranging from -.47 (King, 1916) to +.92
(Gates, 1921).

The evidence presented in the review of the literature has demonstrated the
need for the more stringent control of the variables and the need for more
consistency of methodology in the measurement of oral and silent reading rates.
These needs are especially evident in the studies examining the oral and/or |
silent reading rates of disabled and/or poor readers and in the studies comparing
the oral and/or silent reading rates of disabled/poor readers with those of
able/normal readers.

The variety of criteria employed to establish the current reading
achievement level and the variety of criteri‘a employed to define able/good
readers and disabled/poor readers have not elicited consistent or comparable
patterns of oral and silent reading rates for either group of readers. The wide
range of discrepancy between the identified reading achievement levels of the
subjects and the level of the material on which reading rate and/or
comprehension has been measured has further complicated the information than

can be gleaned from the studies.



CHAPTER il
METHODOLOGY

This chapter describes the methodology employed in the study. It contains
a description of the sample, the testing procedures, the test instruments used in

collecting the data, the statistical treatment of the data, and the research design.

Description of th mp!

The sample for this study consisted of fourth-, fifth-, sixth-, and seventh-
grade students enrolled in selected public schools in Stillwater, Oklahoma and/or
receiving reading instruction at the Oklahoma-State University Reading/Math
Center. Fourth-, fifth-, and sixth-grade subjects from the public schools obtained
scores within the sixteenth to the eighty-fourth percentile (16% - 84%) range on
the Qam&Ma@miiBgagjngle_sis(MacGinitie et al, 1978). The seventh-grade
subjects from the public schools obtained scores below the sixtieth percentile
(60%) on the Gates-MacGintie Reading Tests. All subjects obtained a word
recognition score of 295%-100% and a comprehension score of 70%-100%,
hereatter referred to as Difficulty 1 (285%, 270%) on the Grade 4 or the Grade 6

passage of the Standard Reading Inven (S.R.L.). All subjects obtained a Full

Scale score on the Wechsler Intelligence Test for Children-Revised (WISC-R) of
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89 or above. None of the éubjects exhibited any discernible handicaps which
would interfere with the reading of the passages.

The sample for this study consisted of 18 able and 18 disabled readers.
Each reader obtained Difficulty 1 (295% >70%) criteria on the S.R.I. passage
(Grade 4 or Grade 6) on, above, or less than one year below the reader's
~ calculated expected reading level. The group of able readers consisted of eight
Grade 4 readers with a mean Full Scale 1Q of 101 and 10 Grade 6 readers with a
mean Full Scale 1Q of 99. The group of disabled readers consisted of 11 Grade 4
readers with a mean Full Scale IQ of 109 and seven Grade 6 readers with a
mean Full Scale IQ of 114. The groﬁp of able readers consisted of 13 males and
five femaleé. Thirteen able readers were enrolled in Grade 4, three in Grade 5,
and two in Grade 6. The group of disabled readers consisted of eight males and
ten females. One disabled reader was enrolled in grade 5, nine in Grade 6, and
eight in Grade 7. The demographic distribution of the sample is exhibited in

Table Ill.
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DEMOGRAPHIC DISTRIBUTION OF THE SAMPLE

50

Reading Grade Level Full Scale Expected Reading
Assignment Sex Q Level

Able
4 4 M 106 5.1
4 4 M 110 5.3
4 4 M 91 4.5
4 4 F 90 5.4
4 4 M 89 5.3
4 4 F 123 5.8
4 4 F 113 5.4
4 5 M 89 5.3
6 4 F 102 5.0
6 6 F 97 6.7
6 5 M 92 6.4
6 4 M 89 6.3
6 5 M 99 5.9
6 4 M o1 5.5
6 4 M 105 6.1
6 6 M 101 7.0
6 4 M 110 5.3
6 4 M 103 5.0

Disabled
4 7 F 117 9.1
4 6 M 109 7.4
4 7 F 124 9.6
4 7 F 105 8.2
4 7 F 118 9.1
4 6 M 109 7.4
4 7 M 100 7.9
4 5 M 108 6.2
4 6 M 102 8.0
4 6 M 109 74
4 7 F 101 8.0
6 6 F 100 7.9
6 6 M 124 8.3
6 6 F 120 8.1
6 6 F 127 8.5
6 7 F 109 8.5
6 6 M 110 8.6
6 7 F 111 8.7.
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Testing Procedure

The word list of the S.R.1., Form B, was used to determine the appropriate
entry level passage of the selected graduated passages of the S.R.l. The
selected S.R.|. passages were administered orally until two levels of
performance [Difficulty 1 (295%, 270%) and Difficulty 2 (<91%, <70%)] were
identified for each subject. All word recognition and fluency errors were
recorded. For the purposes of this st_udy all responses identiﬁedias substitutions,
mispronunciations, and words aided were counted as word recognition errors.
Errors on proper nouns and errors reflecting dialect were not counted.
Responses to the comprehension questions were recorded. The elapsed time for
the reading of each passage was recorded. All interactions with each subject
were audio- taped. |

Two experimental passages corresponding to each relative level of difficulty
[Difficulty 1 (295% 270%) and Difficulty 2 (<91%, <70%)] obtained on the
selected passages of the S.R.l. were administered to each subject. One passage
at each identified level was randomly designated as the passage to be read
silently and the other was designated as the passage to be read orally. To
contro! for order effect, the subjects from each targeted achievement level
subjects were randomly assigned to read the identified passages orally cr silently
first. The random assignment was determined by the roll of a die. An odd
number designated oral reading to be first, whereas an even number designated
silent reading to be first. To further control for order effect, subjects were
randomly assigned to read either Difficulty 1 (285%, 270%) or Difficulty 2 (<91%,

<70%) passages first. A roll of a die determined the order in which the passages
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were presented. An odd number designated Difficulty 1 (295%, 270%)
passages to be read first, whereas an even number designated Difficulty 2
(<91%, <70%) passages to be read first.

A practice passage from the alternate form of the S.R.I. corresponding to the
subject's obtained Difficulty 1 (295%, 270%) level was read prior to the
administration of the rate measures, serving as a warm-up passage (Chang &
Hanna, 1980). The accompanying comprehension questions were administered
to serve as a model for the comprehension task (Samuels & Dahl, 1974). The
same procedure was followed prior to the administration of the first rate measure,
oral or silent. The oral practice passage was introduced as follows: "Let's begin
with a practice story. Read this story called [title of the passage] aloud. When |
you finish, | will ask you to tell me about the story. Then | will ask you some
questions about the story. You may begin." The silent practice passage was
introduced as follows: "Let's begin with a practice story. When | say 'Begin’', read
this story called (title of the passage) silently. When you are finished, say
'Finished'. | will ask you to tell me about the story. Then | will ask you some
questions about the story. You may begin."

Prereading instructions for the actual oral rate measures were as follows:
"Read this story called (title of passage) aloud. When you finish | will ask you to
tell me about the story. Then | will ask you questions similar to those asked on
the practice story." The prereading instructions for the actual silent rate measures
were as follows: "When | say 'Begin’, read this story called (title of the passage)

silently. When you are finished, say 'Finished'. | will ask you to tell me about the
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story. Then | will ask you questions similar to those asked on the practice story.
You may begin." |

Following the reading of each passage, the subject was asked to tell about
the story. Any of the 10 comprehension questions answered during the retelling
of the story were recorded as correct. Any questions not answeréd during the
retelling of the story were asked. Responses were recorded, but were not used in
the analysis of the data. The comprehension task was modeled during the
practice passage and maintained throughout the administration of the rate
measures to insure the comprehension task was the same for all subjects and

-was consistent throughout the measurement process. The actual reading time for
each passage was measured by the examiner with a gtopwatch from the
audio-tape of the interactions. The number of words read per minute was
calculated for each passage. All passages and all responses to questions were

audio-taped for the purpose of rechecking the scoring accuracy.
Description of the Testing Instruments

The Gates-MacGintie Reading Test , Primary C and Survey D, ( MacGinitie,
et al, 1978) is a group administered survey test of reading achievement. Primary
C is designed for grade three. Survey D is designed_ for grades 4-6. The test
consists of two components, Vocabulary and Comprehension. The vocabulary
component of Primary C is designed to sample the child's ability to recognize or
analyze isolated words. The vocabulary test of Survey D samples the student's
reading vocabulary. The comprehension test of both C and D is designed to

measure the student's ability to read complete prose passages with
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understanding. A composite score is calculated in addition to a score for each
component. The Gates-MacGintie Tests are administered annually by the
Stillwater Public Schools to determine eligibility for Chapter | services. Students
scoring below the fortieth percentile (40%) are considered for Chapter | services.
(Chapter | services are those services provided through federal funds to those
schools having a designated percentage of students to qualify for free or reduced
school lunches based on the family's annual income.) Scores from the
Gates-MacGintie Reading Tests were used as an initial screening device to
locate that portion of the school poﬁulation targeted for this study.

The Wechsler Intelligence Test for Children - Revised (WISC-R) (Wechsler,
1974) was used to determine the intelligence quotient of each subject. The
WISC-R is an individually administered test designed to determine general
intellectual capacity in both verbal and performance areas. It consists of 12
subtests measuring specific cognitive skills. The Full Scale score is based on the
total number of points received on ten of the subtests (five in each area). This test
was selected because of the excellent standardization process and the .96 split-
half reliability coefficient of the Full Scale score (Wechsler, 1972).

Selected passages from the Standard Reading Inventory, Forms A and B
(McCracken, 1966) were used as a basis for determining the reading
achievement level (Grade 4, Grade 6) of the subjects and the two levels of
relative difficulty - Difficulty 1 (285%, 270%) and Difficulty 2 (<91%, <70%). The
Dale-Chall Formula for Predicting Readability (Dale & Chall, 1948) was used to
determine the readability of the passages for Grades 4 through 7. The level for

each passage of Form A was evaluated subjectively by 15 nationally recognized
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reading experts. A .994 rank correlation between experts' ratings and S.R.I.
levels was obtained. Thirty-three 6f the 38 level ratings obtained agreed with the
S.R.l. levels (McCracken, 1966).

For the purposes of this study, the appropriate readability formula was
applied to determine the raw readability score of each passage. Passages were
selected from both levels to provide the greatest degree of discrimination for
Grédes 4 through 7. The passages selected for Grade 4 through Grade 7 and
the readability data for each passage are presented in Table IV. Figbre 2 reflects

the intervals between the selected passages.



READABILITY DATA FOR THE SELECTED S.R.l. PASSAGES
AND THE CORRESPONDING RATE PASSAGE

TABLE IV

Level Form  #Sen. #Wds. Av.S. Unk. % Unk. Raw Dale-Chall
S.R.l. 4 Oral (B) 13 149 11.46 4 2.7 4.60
*Rate Passages 4 22 250 11.36 8 3.2 4.66
S.R.l. 5 Silent (B) 12 149 12.4 8 54 5.02
Rate Passages 5 20 250 12.5 i3 5.2 5.02
S.R.1. 6 Silent (A) 12 149 12.4 14 9.4 5.75
Rate Passages 6 19 250 13.1 24 9.6 5.7
S.R.l. 7 Silent (B) 9 149 16.5 19 12.75 6.48
Rate Passages 7 16 250 15.5 32 13.0 6.48

56

*R = Both the corresponding experimental rate passages for a given level contained the same number of

sentences, words, and unknown words, consequently having identical readability data.

#Sen = Number of Sentences
#Wds = Number of Words

Av.S. = Average sentence length
Unk. = Number of Unknown Words
%=Percentage of Unknown Words
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The criteria applied to determine each subject's relative levels of difficulty
(Difficulty 1 (=95%, 270%) and Difficulty 2 (<91%, <70%) - are those used by the
O.8.U. Reading/Math Center on informal reading inventories. These criteria do
not penalize the student for fluency or rate errors, but reflect only word
recognition and comprehension errors.

Experimental passages of 250 words for Grade 4 to Grade 7 were
designed for this study to measure both oral and silent rates of reading. The
passages were selected and adapted from a variety of resources. The original
material was selected on the basis of the similarity of the content to the
corresponding selected passages of the S.R.I. The material was rewritten to
correspond as much as possible to the raw readability scores of the
corresponding S.R.1. passages. Table V reflects the readability information for
each S.R.|. passage and the corresponding experimental measures. Ten
comprehension questions were written for each experimental passage. The

questions were modeled after the questions on the S.R.1.

The validity of the experimental passages was corroborated by a panel of

six experts. The panel consisted of three.reading specialists employed in the
public schools, two university reading professionals, and one university
educational psychologist. The panel evaluated the similarity of the experimental
passages and questions to the corresponding S.R.l, passages and questions on
the basis of content, cognitive demands, and developmental appropriateness.
With the exceptions of three passages, all six experts rated the passages and

questions as very similar or somewhat similar to the S.R.1.

58



59
counterparts. One of the six experts rated the two Grade 4 passages and one of
the Grade 7 passages as not similar in content.

Equivalent forms reliabilities were established for the experimental
passages. Both passages at each level were read by five students enrolled in
Grades 4 through 7. The correlation coefficients of equivalence were as follows:

Level 4 = .72, Level 5 =..96, Level 6 = .64, and Level 7 = .92.

Research Design

A casual comparative design was employed for this resarch due to the ex
post facto nature of the data collection; that is, there was no prior manipulation of
two of the variables (group and level of reading achievement). Because this
design is ex post facto in nature, it permits only tentative cause-effect stateménts
to be made. The two independent, non-repeated, fixed factors were group (able,
disabled) and level of reading achievement (Grade 4, Grade 6). The two
independent, repeated factors were method of reading (oral, silent) and level of
relative difficu'lty [Ditficulty 1 (295% 270%) and Difficulty 2 (<91%, <70%)]. The

design is presented in Figure 2.



QOral Rates Silent Rates

Level of
Reading
Group Achievement Diff. 1 Diff. 2  Diff. 1 Diff. 2
Able 4 n=8 n=8 n=8 n=8
n=18
6 n=10 n=10 n=10 n=10
Disabled 4 n=11 n=11 n=11 n=11
n=18
6 n= n=7 n=7 n=7
N=36 N=36 N=36 N=36 N=36 N=36
Figure 2. Causal Comparative Research Design of the Study
Statistical Techni ed in the Treatment of
the Data

To test the hypothesis, a 2x2x2x2 , mixed model analysis of variance for
repeated measures was performed on the mean word per minute scores of the
four méasures of reading rate. The two independent non-repeated, fixed factors
were group (able, disabled) and level of reading achievement (Grade 4, Grade
6). The two independent, repeated fixed factors were method of reading (oral,
silent) and level of relative difficulty [Difficulty 1 (295%, 270%) and Difficulty 2
(<91%, <70%)]. The dependent variable measured at each point was reading

rate calculated in words per minute.
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The alpha level was set of .05. If the probability for E was greater than .05,
the study failed to reject the null hypothesis. If the probability for E was less than
.05, the null hypothesis was rejected. Since the cell sizes contained unequal
numbers of subjects, Eta Squared was used to calculate the strength of

association.
Summary

This chapter included a description of the methodélogy employed in the
study. It described the sample, the instruments used for the collection of the data,
the testing procedures, the statistical techniques used to test the hypothesis, and
the research design. Chapter IV contains a statistical analysis of the data. It
contains the treatment of the data, the analysis of the results, and indicates if the

null hypothesis was rejected or failed to be rejected.



CHAPTER IV

TREATMENT OF THE DATA AND ANALYSIS OF
THE RESULTS ’

This study was concerned with the oral and silent reading rates of able and
disabled readers meeting Difficulty 1 (295%, 270%) criteria on the Grade 4 or
Grade 6 passage of the S.R.l. Four measures of reading rate (measured in words
per minute) formed the bases for the comparisons. Of these four measures, two
were based on oral reading and two on silent reading. One measure of each
method of reading was made on a passage corresponding to the S.R.l. passages
on which the subject obtained the criteria for Difficulty 1 (295%, 270%) and
Difficulty 2 (<91%, <70%).

Determination of the differences in reading rate were made within and
between groups. The interactions of group (able, disabled), readiné
achievement _Ievel (Grade 4, Grade 6), method of reading (oral, silent), and level
of relative difficulty [Difficulty 1 (295%, 270%) and Difficulty 2 (<91%, <70%)] of
the passages were examined.

The main hypothesis regarding the interaction of group, level of reading
achievement, method of reading, and level of relative difficulty is examined first.
Subsequent hypotheses are examined as indicated by the presence or absence

of a significant four-way interaction.
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The hypothesés covering all of the research questions was tested using a
2x2x2x2, mixed model analysis of variance for repeated measures. F-tests were
performed on the sample means (Table V) for each measure of reading rate. The
.05 level of significance was used to ascertain whether or not a reasonable

interaction was apparent.

TABLE V

MEANS AND STANDARD DEVIATIONS OF THE SAMPLE

ORAL - SILENT
LEVEL OF Difficulty 1 Difficulty 2 Difficulty 1 Difficulty 2
READING (295%, 270%) (<91%, <70%) (295%, 270%) (<91%, <70%)
ACHIEVEMENT
M SO M S M SO M SD

Able

4 109.02 27.69 83.51 21.76 10293 2428 117.29 35.59

6 83.98 23.88 7922 30.66 10848 39.56 104.82 37.98
Disabled

4 15254  23.62 125.09 29.11 130.15 29.96 152.96 28.75

6 124.28 17.13 126.67 1436 16244 3538 156.06 50.08
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Test of the Hypothesis

There is no significant interaction of group, method of reading, level of
achievement, and level of relative difficulty affecting the reading rates of the
sample.

As can be seen from the Source Table (Table VI), this hypothesis failed to
be rejected (E = 2.55; df = 1,32; p <.05). Since the primary interaction was not
found to be significant, the subsequent three-way interactions were examined.
The three-way interaction of level of achievement, method of reading, and level of
relative difficulty was found to be significant (E = 58.95; df =1,32; p <.05).
Application of Eta Squared indicated that this interaction accounted for 4% of the
variability in the rate measures. Able and disabled readers were collapsed
across levels of reading achievement (Grade 4, Grade 6). The means for each
measure of reading rate for those subjects at Grade 4 of reaching achievement
are demonstrated in Figure 3. The means for each measure of reading rate for

those subjects at Grade 6 of reading achievement are demonstrated in Figure 4.
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SOURCE TABLE OF THE 2x2x2x2, MIXED-MODEL ANALYSIS
OF VARIANCE FOR REPEATED MEASURES

SUM OF DEGREES OF MEAN F VALUE*
SQUARES FREEDOM SQUARE

Group (G) 66,186.56 1 66,186.56 21.31
Level of Reading .

Achievement (RA) 439.27 1 439.27 14
GxRA 1,101.38 1 401.38 .35
Error 3,105.69 32 3,105.69
Method (M) 10,952.49 1 10,952.49 23.31
GxM 248.77 1 248.77 54
RAxM 3,820.59 1 3,820.59 8.27
GxRAxM 856.54 1 856.54 1.85
Error 14,779.19 32 461.85
Level of Relative

Difficulty (DL) 442.23 1 442.23 5.98
GxDL 61.95 1 61.95 .84
RA x DL 6.45 1 6.45 .09
G xRAxDL 2.37 1 2.37 .03
Error 2,365,37 32 73.92
Mx DL 4,684.15 1 4,684.15 53.37
GxMxDL 181.19 1 181.19 2.06
RAxMx DL 5,173.75 1 5,173.75 58.95
GxRAxMxDL 224.09 1 224.09 2.55
Error 2,808.36 32 87.76
Total 117,440.39 36

*Significant at the .05 level if F is greater than 4.15.
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As can be seen in Figure 3, the Grade 4 readers read faster orally (M =

130.78) at Difficulty 1 (295%, 270%) than at Difficulty 2 (<91%, <70%) (M =
104.30). They read faster silently (M = 135.13) at Difficulty 2 (<81%, <70%) than

at Difficulty 1 (295%, 270%) (M = 116.54).

Examination of Figure 4 demonstrates that Grade 6 readers read faster

orally at Difficulty 1 (285%, 270%) (M = 104.13) than at Difficulty 2 (<91%, <70%)

(M = 102.95. The same pattern persisted in silent reading. Grade 6 readers read
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Difficulty 1 (295%, 27-0%) passages faster silently (M = 135.46) than Difficulty 2
(<91%, <70%) passages (M = 1139.44).

Comparing the oral reading means of Grade 4 and Grade 6 readers (Table
VII), it can be seen that Grade 4 readers read faster orally than Grade 6 readers
at both levels of personal difficulty. The Grade 4 readers read Difficulty 1 (295%,
270%) passages orally at the mean rate of 130.78 wpm whereas the Grade 6
readers read Difficulty 1 (295%, 270%) passages orally at the mean rate of
104.13 wpm. Difficulty 2 passages (<91%, <70%) were read orally by the Grade
4 readers at the mean rate of 104.30 wpm whereas the Grade 6 readers read the
Difficulty 2 passages (<91%, <70%) orally at the mean rate of 102.95 wpm. Both
Grade 4 and Grade 6 readers decreased the mean oral reading rate as the

relative difficulty of the passage increased. However, the mean oral reading rate

decreased rather than increased as the level of reading achievement increased.

TABLE Vi

MEAN ORAL AND SILENT READING RATES OF READING
ACHIEVEMENT GRADE 4 AND GRADE 6 SUBJECTS
BY LEVEL OF RELATIVE DIFFICULTY

Level of Qral Silent
Reading Difficulty 1 Difficulty 2 Difficulty 1 Difficulty 2
Achievement (295%, 270%)  (<91%, <70%) (295%, 270%) (<91%,<70%)

Grade 4 130.78 104.30 116.54 135.13

Grade 6 104.13 102.95 135.46 130.44
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Comparison of the silent reading means of Grade 4 and Grade 6 readers
(Table VII) demonstrates that Grade 6 readers silently read Difficulty 1 (=95%,
270%) passages more rapidly (M = 135.46) than Grade 4 readers (M = 116.54).
However, Grade 4 readers silently read Difficulty 2 (<91%, <70%) passages more

rapidly (M = 135.13) than Grade 6 readers (M = 130.44).

TABLE VIII

MEAN ORAL AND SILENT READING RATES OF ABLE
AND DISABLED SUBJECTS BY LEVEL OF

RELATIVE DIFFICULTY
Qral ' ilen
Difficulty 1 Difficulty 2 Difficulty 1 Difficulty 2
Group (295%, 270%)  (<91%, <70%) (295%, 270%) (<91%,<70%)
Able 96.5 81.37 105.71 111.06
Disabled 138.41 125.88 146.30 154.51

Because the independent variable of group (able, disabled) was not part of
the significant interaction, the main effect of group (able, disabled) could be'
examined. Results showed that groupwas significant (F =21.31; df=1,32; p=
<.05). Eta Squared strength of association indicated that the independent
variable of group accounted for 56% of the variance in the measures of reading
rate. Collapsing across grade levels of reading achievement, the means of the

able and disabled readers for the four measures of reading rate are exhibited in
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Table VIII. As is clearly demonstrated in Figure 5, the disabled readers read
significantly faster than the able readers on all four measures of reading rate.
Both groups read orally more rapidly at Difficulty 1 (205%, 270%) than at Difficulty
2 (<91%, <70%). Both groups read silently more rapidly at Difficulty 2 (<91%,
<70%) than at Difficulty 1 (285%, 270%). Both groups read passages of equal

difficulty faster silently than orally.
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and Difficulty 2 (<91%, <70%) Passages
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Summary

This chapter included an account of the treatment of the data. F tests
performed on the sample means were used to determine if there was a significant
interaction among the sample means of able and disabled readers on four
measures of reading rate. The four measures of reading rate were: (1) Oral,
Difficulty 1 (295%, 270%); (2) Oral, Difficulty 2 (<91%, <70%); (3) Silent,
Difficulty 1 (295%, 270%); and (4) Silent, Difficulty 2 (<91%, <70%). Both able
and disabled readers were stratified into two reading achievement groups, Grade
4 and Grade 6.

The interaction of group (able, disabled), level of reading achievement
(Grade 4 Grade 6), method of reading (oral, silent), and level of relativé difficulty
[Difficulty 1 (295% 270%) and Difficulty 2 (<91%, <70%)] was found to be
significant. Collapsing the means across groups, it was found that Grade 4
readers read orally faster than Grade 6 readers with a greater difference between
the two groups occurring on Difficulty 1 (295%, 270%) passages. Grade 6
readers read silently faster than Grade 4 readers on Difficulty 1 (295%, 270%)
passages, whereas Grade 4 readers read silently faster than Grade 6 readers on
Difficulty 2 (<91%, <70%) passages. A greater difference occurred between the
groups at Difficulty 1 (295%, 270%) than at Difficulty 2 (<91%, <70%).

Able and disabled readers were found to read at significantly different rates.

- Disabled readers were found to read significantly faster than able readers on all
four measures of reading rate. Both able and disabled readers exhibited a

greater difference between levels of relative difficulty within oral reading than
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within silent reading. The difference between able and disabled readers was

consistent across both methods of reading and level of relative difficulty.



CHAPTERV
SUMMARY AND CONCLUSIONS
General Summary of the Investigation

This study was concerned with the oral and silent reading rates of able and
disabled readers obtaining Difficulty 1 (295%, 270%) criteria on the Grade 4 or
Grade 6 passage of the S.R.l. Four measures of reading rate (measured in words
per minute) formed the bases for thé comparisons. Of these four measures, two
were based on oral reading and two on silent reading. One measure of reading
rate was taken for each method of reading (oral, silent) on a passage
corresponding to the S.R.l. passage on‘ which the subject obtained the criteria for
Difficulty 1 (295%, 270%) and for Difficulty 2 (<91%, <70%).

The sample consisted of 36 fourth-, fifth-, sixth-, and seventh-graders
attending selected public schools in Stiliwater, Oklahoma, and/or attending the
Oklahoma State University Reading/Math Center. All of the subjects obtained a
Full Scale score of 89 or above on the Wechsler Intelligence Scale for
Children-Revised. All 36 subjects obtained the criteria for Difficulty 1 (295%,
>70%) on the Grade 4 or the Grade 6 passage of the S.R.I,

Of the 36 subjects, 19 obtained the Difficulty 1 (295%, 270%) criteria on the
Grade 4 passage of the S.R.I. The remaining 17 subjects obtained the Difficulty 1 ‘
(295%, 270%) criteria on the Grade 6 passage of the S.R.l. Eleven of the Grade
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4 readers and seven of the Grade 6 readers were classified as disabled readers
(one or more years below the expected reading level as calculated by the
Bond-Tinker formula). Eight of the Grade 4 readers and ten of the Grade 6
readers were classified as able readers (reading on, above, or less than one year
below the expected reading level as calculated by the Bond-Tinker formula).
None of the subjects had discernible handicaps which would interfere with the
reading of the materials or the subsequent analysis of the reading rates
measured.

Four measures of reading rate were obtained for each subject - Oral,
Difficulty 1 (295%, 270%); Oral, Difficulty 2 (<91%, <70%); Silent, Difficulty 1
(295%, 270%); and Silent, Difficulty 2 (<91%, <70%). A 2x2x2x2, mixed model
analysis of variance for repeated measures was used to determine if a significant
interaction of group, level of reading achievement, method of reading, and level

of relative difficulty was apparent.
Conclusions

The results indicate that there isa significant interaction of level of reading
achievement, mefhod of readihg, and level of relative difﬁculty affecting the
reading rates of the subjects of this study. Collapsing the means across groups
(able, disabled), it was found that Grade 4 readers read orally faster than Grade 6
readers at both levels of relative difficulty. Grade 6 readers read silently faster
than Grade 4 readers on Difficulty 1 (295%, =70%), whereas Grade 4 readers

read silently faster than Grade 6 readers on Difficulty 2 (<91%, <70%) passages.
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Grade 4 readers exhibited a greater difference between levels of relative
difficulty within both oral and silent reading than did Grade 6 readers. The
difference between the two levels of relative difficulty was greater within oral
reading than within silent reading for the Grade 4 readers. Grade 6 readers
exhibited only minimal differences between levels of relative difficulty within
methods of reading.

Able and disabled readers were fand to read at significantly different rates.
Disabled readers were found to read significantly faster than able readers on all .
four measures of reading rate. Both able and disabled readers exhibited a
greater difference between levels of relative difficulty within oral reading than
within silent reading. The difference between able and disabled readers was
consistent across both method of reading and level of relative difficulty.

The results of this study concur with previous research in evidencing that
oral reading is generally slower than silent reading (Burge, 1982) and that less
difficult material is generally read more rapidly than more difficulty material
(Carlson, 1949; McCracken, 1961; Levin, 1967; Burge, 1982; and Carver,
1983). However, the results of thi.s study are inconsistent with previous research
related to the relationshib between level of achievement and reading rate.
Previous research evidenced t_hat rate of reading increases as level of
achievement increases (Madden & Pratt, 1943; Shores & Husbands, 1950;
Taylor, et al, 1965). This study indicated that Grade 4 readers read faster than
Grade 6 readers when reading Difficulty 1 (295%, 270%) or Difficulty 2 (<91%,
<70%) passages orally and when reading Difficulty 2 (<91%, <70%) passages

silently. Yet, Grade 6 readers read Difficulty 1 (295%, 270%) passages more
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rapidly than Grade 4 readers when reading silently. As demonstrated in Figure 6,
this pattern was consistent between Grade 4 and Grade 6 readers within the
group of able readers. An examination of Figure 6 reveals that among disabled
readers, the Grade 4 readers .read more rapidly than the Grade 6 readers only
when reading Difficulty 1 (295%, 270%) passages orally. Under all other
identified conditions, the Grade 6 disabled readers read more rapidly than the
Grade 4 disabled reader. The differences between the Grade 4 and Grade 6
disabled readers are greater on Difficulty 1 (295%, 270%) passages than on

Difﬁculty 2 (<91%, <70%) passages whether reading orally or silently.
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It appears that, whereas reading rate averages based on grade levet
assignment may demonstrate a positive correlation with grade level, reading rate
averages based on measured level of reading achievement do not demonstrate
the same positive correlation. Inconsistencies in the expected pattern are found
not only between levels of achievement, but also between methods of reading
and between the difficulty levels of the material read. The discrepancy of the
level of measured achievement and the expected reading level of the subject
(able, disabled) also appears to influence the rate of reading. All of these factors
appear to have some degree of influence on rate of reading even when the level
of word recognition and the level of comprehension are held constant in
measuring level of reading achievement. The results of this study indicate that
slow readers are not necessarily poor readers in terms of word recognition and
comprehension, a conclusion which is consistent with Carlson's (1949) study.
Consequently, differentiated instruction for these readers is required. For these
slow readers, instruction at the obtained Difficulty 1 (295%, 270%) level should
focus on strategies to increase rate of reading or fluency as opposed to word
recognition skills or comprehension skills.

This study is also inconsistent with the findings of Watkins (1953), Packman
(1970), Dowdy (1981 ), and Burge (1982). Each of these researchers evidenced
that disabled readers read more slowly than able readers. In this study, as
demonstrated in Table 8, disabled readers read significantly faster than able
readers when reading orally or silently and when reading Difficulty 1 (295%,

>70%,) or Difficulty 2 (<91%, <70%) passages. This pattern was consistent
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between able and disabled readers of achievement Grade 4 (Figure 6) and of
achievement Grade 6 (Figure 5).

Examining the mean silent reading rates of both able and disabled readers
for Difficulty 1 (295%, 270%) passages, the following ﬁeans are found for Grade
4 readers: able M = 102.93, disabled M = 130.15. The following means are
found for Grade 6 readers: able M = 108.48, disabled M = 162.44. A comparison
of these means to the grade level means for silent reading established by Taylor,
et al (1960) is cause for concern. The mean silent reading rate with
comprehension at Grade 4 reported by Taylor, et al (1960) was 158 wpm. The
highest mean reported at Grade 4 in this study was 130.15 wpm which is 27.85
-wpm slower. The mean silent reading rate with comprehension reported by
Taylor, et al (1960) was 185 wpm compared to 162.44 wpm, the highest Grade 6
mean reported in this study. Although not all Grade 4 subjects in this study were
enrolled in Grade 4 and not all Grade 6 subjects were enrolled in Grade 6, it_
appears the general degree of fluency has declined since the study by Taylor, et
al (1960). Changes in instrﬁctional objectives and techniques, instructional |
materials, and reading habits of the students should be examined to determine if
significant relationships to the apparent decline in reading rate.

The fact that the results of this étudy differ from results of previous research
related to the differences in reading rate between able and. disabled readers is
cause for concern. While the difference between the groups in this study
accounted for 56% of the variance in reading rates (as opposed to the minute 4%
accounted to be the interactioﬁ of level of reading achievement, method of

reading, and level of relative difficulty), the fact that the able readers in this
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sample read significantly slower than the disabled readers is puzzling. Several
explanations are offered.

It is suggested that the measurement of the level of reading achievement
might have been inaccurate. Future researchers should consider the
appropriateness or inappropriateness of an informal reading inventory as an
instrument to be used as the basis for determining whether a reader is able or
disabled. Not one of the subjects in this sample fell below the 91% word
recognition criterion on the Difficulty 2 (<91%, <70%) passages. Each subject fell
below the 70% comprehension criterion. Yet, on the rate measures,
comprehension was frequently above the 70% level. Consequently, it is possible
that some of the subjects might not have fallen below the comprehension
cri{erion on a passage of the same level on the alternate form of the S.R.l. or on
passages of higher levels on either form of the S.R.l. While the usefulness of the
informal reading inventory as a diagnostic instrument is not in question, perhaps
the practice of terminating an informal inventory on the first passage on which the
criteria for Difficulty 2 (<91%, <70%) is not obtained should be reconsidered.
Perhaps the appropriateness of the use of a single set of graduated paragraphs
for determining the reading achievement level of a reader should be
reconsidered.

The variables of gender, grade level assignment (years in school), and 1Q
should be reconsidered. Examination of the demographic data (Table 4) for this
sample indicates that the mean Full Scale score of the disabled readers was 112,
whereas the mean Full Scale score of the abled readers was 100. The fact that

the abled readers read slower than the disabled readers lends credence to
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Carlson's (1949) suggestion that IQ affects reading rate. The majority of the
disabled readers were assigned to Grades 6 and 7, whereas the majority of the
able readers were assigned to Grade 4. Examination of the data from this
perspective would be mvore consistent with previous studies evidencing an
increase in rate as grade level increases. The majority of the disabled readers
were females, whereas the majority of the abled readers were males. The factor
of gender has not been examined in previous research, but perhaps it should be
considered in future research.

Perhaps the most important implication of this study is that the degree of
reading rate (fluency) varies significantly among readers achieving the same
degree of word recognition and the same degree of comprehension at the same
level of relative difficulty. Consequently, reading rate (fluency) should be
considered a separate aspect of the reading process. The diagnostic process
must include an evaluation of both oral and silent reading rate. Instruction must

then be differentiated to address the fluency needs of individual readers.
Recommendations

1. ltis recommended that this study be replicated across reading Grades
2 through 6 to ascertain whether or not similar patterns of differences occur
across these levels.

2. ltis recommended that this study be replicated with gro>ups matched on
the basis of Full Scale scores on the WISC-R to ascertain whether or not'the
pétterns of differences are maintained with this addi'tional control. Groups within

a narrow range of Full Scale scores should be compared.
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3. ltis recommended that this study be replicated with a larger sample
size to determine whether or not the same patterns of differences persist.

4. ltis recommended that a similar study be designed using more than
one graduated series of paragraphs to measure each subject's level of reading
achievement and/or that the procedure for determining the Difficulty 2 (<91%,
<70%) level be adjusted to insure a valid measure.

5. ltis recommended that a similar study be designed incorporating as
independent, fixed, non-repeated variables the factors of IQ, gender, and grade

level assignment (years in school).
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April 10, 1986

Dear Parents,

My name is Karen Daves. | am a sixth grade reading teacher at the
Stillwater Middle School. Currently, | am on leave to work on an advanced
degree in reading instruction. To complete my research, | need your permission
for your child to participate in my study.

The purpose of the study is to compare the silent and oral reading rates of
students making normal progress in reading.with those of students experiencing
difficulty. If your child is allowed to participate in the study, an individual
assessment of his/her current level of reading achievement will be made using
an informal reading inventory. If his/her obtained level is one targeted for the
study, he/she will be asked to read additional stories for the purpose of
measuring his/her rate of reading. These activities will take place at your child's
schooL

In addition, | will ask that you schedule a two-hour block of time after school
or on the weekend for the purpose of determining your child's expected reading
level based on his/her general intellectual capacity. The Wechsler Intelligence
Scale for Children - Revised will be administered. This is an individually
administered test. This testing will take place at the O.S.U. Reading Center, 104
Gundersen. (If your child has aiready taken the WISC-R, | will be able to use the
test results with your permission.)

All test results will remain confidential. Numbers will be used in place of
names. However, the results of your child's performance will be made available
to you upon request. | will be happy to answer any questions you might have
about his/her performance.

In order for your child to participate in this study, please sign the attached
permission form and return it to your child's teacher. If you have any questions or
concerns, please feel free to call me at the O.S.U. Reading Center (624-7119). |
appreciate your cooperation.

Sincerely,

Karen S. Daves
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My child, ,
has permission to participate in the research study conducted by Karen S. Daves.
| understand the results of my child's testing will remain confidential, but will be
released to me upon my request.

| am willing to schedule a time to bring my child to the O.S.U. Reading
Center for the administration of the Wechsler Intelligence Scale for
Children - Revised (WISC-R).

My child has already taken the WISC-R and | hereby grant permission
for the results to be released to Karen S. Daves.

Date: April , 1986

Parent's Signature:
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