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ABSTRACT 

Reading by students with low vision is a complex process which has 

received very little emphasis. Research Indicates that appropriate instruction 

can enhance and improve the visual functioning of children with visual 

Impairments; therefore, training in techniques focusing on efficient and 

improved reading, which Is a highly visual task, should also be beneficial for the 

student with low vision. 

The purpose of this study was to determine the effects of an intervention 

program using repeated readings to increase reading fluency in elementary 

students with low vision. The method of repeated readings involves the 

rereading of a short text passage within each session until a predetermined 

criterion reading rate is achieved. 

Four subjects participated in the study who were: (a) identified as 

visually handicapped, but not functionally blind; (b) performing within the 

average range of intelligence as evidenced by the most recent comprehensive 

individual assessment; (c) experiencing difficulty in reading fluency; and 

(d) willing to participate in the study for approximately 30 minutes per 

experimental session in each school day over a five-week period. 

Single subject research employing a changing-criterion design was used 

to evaluate the effects of repeated readings on students with low vision. The 

intervention consisted of four step-wise increments made in reading rate across 

four intervention subphases. Within each subphase, individual reading 

selections were reread until the preselected criterion rate was achieved. To 

assess the impact of the repeated readings to general classroom reading, once 

each week the investigator asked the subjects to read a passage from a literary 

textbook that was currently being used In the classroom. 
vlii 
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The effects of repeated readings on reading rate, error rate, and 

comprehension were displayed graphically and were analyzed visually. The 

intervention was successful in improving reading fluency across all four 

subjects. The Intervention did not adversely affect error rate or comprehension. 

Results from generalized readings indicated that improvement in reading rate 

was generalized to classroom reading. The efficacy of using the technique of 

repeated readings with low vision readers was demonstrated with all subjects 

who participated in the study. 
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CHAPTER I 

INTRODUCTION 

During the past decade, the efficacy of the educational system in the 

United States has become a controversial and much debated subject. Many 

publications have focused on the low literacy levels of students who are the 

products of this system (The Report of the Commission on Reading, 1985). 

Within the educational system, those involved in the field of visual impairment 

are also concerned with the level of literacy that exists among persons with 

visual impairments (Koenig, 1992). Literacy is as vital a concern for people with 

visual impairments as it is for other people. Much of the discussion and debate 

that have occurred during the past decade concerns the need to improve 

literacy skills among students with visual impairments (Rex, 1989). 

Reading, the central component of literacy, is regarded as an essential 

and basic skill that all children should possess. Reading is a foundational skill, 

one that should be practiced and mastered to help ensure success in school 

and the ability to succeed in life experiences. Teaching students with visual 

impairments the skills needed for literacy is essential in helping develop life 

competencies (Tuttle, 1986). Spungin and Taylor (1986) stress that the teacher 

of students with visual impairments must have knowledge and skill in teaching, 

educational appraisal, and remedial techniques in basic skill subjects, which 

include reading. The role of the teacher of students with visual impairments 

encompasses the broad range of skills needed to attain life competencies, of 

which literacy is a prime component (Tuttle, 1986). 

Teachers of students with low vision must develop teaching strategies 

that will enhance the evolvement of literacy skills. Reading and remediation of 
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reading skills are essential In preparing students with low vision to be 

competent participants in the home, school, community, and work place. An 

important component of a teacher's role is to teach children to read, enabling 

them to use reading as an effective form of communication. A visual Impairment 

should not limit one's ability to read in the appropriate medium. Students with 

low vision whose primary reading medium is print should be encouraged and 

taught to use reading as a powerful tool for meeting the demands of daily life. 

There are many definitions of reading; however, the following seems to 

be a widely accepted one: "Reading is the process of constructing meaning 

from written texts" (The Report of the Commission on Reading, 1985, p. 7). In 

Becoming a Nation of Readers, skilled reading is summarized in the following 

manner: reading is constructive, fluent, strategic, motivated, and a lifelong 

pursuit (The Report of the Commission on Reading, 1985). It is a complex 

process requiring the coordination of many interrelated processes. 

Among the many important components of this construction of meaning, 

fluency in reading Is regarded as a primary factor that separates poor readers 

from good readers (The Report of the Commission on Reading, 1985). Salvia 

and Hughes (1990) define the term fluency as a behavior that is characterized 

as smooth, confident, and automatic. These descriptive adjectives give insight 

to the concept of reading fluency. Reading fluency is the interaction of two basic 

skills: accuracy and rate of reading (Samuels, 1979). Usually, reading fluency 

develops naturally as beginning readers are exposed to reading the same text 

material repeatedly. Reading fluency usually emerges and develops as 

children move from kindergarten to grade three (Aulls,1982). However, when 

reading fluency does not emerge naturally, dependable and efficient methods 

must be used to remediate this difficulty. Some students with low vision have 
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difficulty in developing reading fluency, and methods must be available to 

address their needs. Koenig and Holbrook (1989) state that rate of reading may 

have a direct influence on comprehension. Harley (1987) also indicates that 

reading rate is related to comprehension. Effective remediation strategies will 

enable students with low vision to function at a level more commensurate with 

their peers In the classroom (Koenig & Holbrook, 1989). 

According to Aulls (1982), the development of reading fluency is a 

significant step in the development of good reading practices. Reading fluency 

may enable the student to grow as a reader, making cognitive organization and 

meaningful comprehension accessible to the reader (Aulls, 1982). Students 

with low vision also benefit from reading fluency. Steps toward developing 

reading fluency must be included in the education of the student with low vision 

when a problem in fluency exists. The development of literacy for students with 

low vision should provide an appropriate tool for gaining access to life 

competencies in the home, school, community, and work place. 

Statement of the Problem 

There is a paucity of research regarding remediation of reading skills for 

students with low vision. Neglect of low vision reading may be connected to the 

once-held belief that reading and other prolonged visual tasks might accelerate 

the deterioration of the eye condition (Legge et al, 1988). Admittedly, low vision 

reading is a complex process which has received very little emphasis (Legge et 

al., 1988). In recent decades, instruction in the visual efficiency and visual 

functioning of children with impaired vision has been advocated. Research by 

Barraga (1964) indicates that appropriate instruction can enhance and improve 

the visual functioning of children with visual impairments; therefore, training in 
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techniques that focus on efficient and improved reading, which is a highly visual 

task, should also be attainable. Remediation of reading problems is an integral 

part of the education of the student with low vision. The efficacy of using 

repeated readings for students with normal vision as a remediation technique to 

increase reading fluency has been well established (Carver & Hoffman, 1981; 

Chomsky, 1976; Dowhower, 1987; Samuels, 1979). Using repeated readings 

with a low vision student may enhance reading fluency and facilitate the 

development of good reading skills. 

The focus of repeated readings is to build fluency in the reading process. 

Samuels (1979) states that developing fluency enhances comprehension. The 

method of repeated readings consists of rereading a short passage several 

times until a predetermined level of fluency Is obtained; the procedure is then 

repeated with a new passage (Samuels, 1979). Automaticlty is developed by 

the rereading of the passages, and it is evidenced by an increased rate of 

reading. The student is able to concentrate and attend to comprehension as 

decoding becomes automatic (Samuels, 1979). As is advocated in Samuels' 

research, speed instead of word accuracy is emphasized for purposes of 

building fluency. If effective, the pragmatic use of repeated readings would 

represent an extremely valuable instructional procedure for students with low 

vision who experience reading fluency difficulties. 

The purpose of this study was to determine the effects of an intervention 

program using repeated readings to increase reading fluency, a central 

component of reading. Error rate and comprehension were monitored 

throughout the intervention. 



Research Questions 

The following research questions were investigated. Does the use of 

repeated readings increase reading rate in elementary students with low 

vision? Does the use of repeated readings decrease error rate in elementary 

students with low vision? Does the use of repeated readings increase 

comprehension in elementary students with low vision? 

Definitions 

For the purposes of this study, the following definitions were used. 

Review of Literature 

Automaticity: the stage at which a skill can be performed while attention 

is focused elsewhere. 

Decoding: a word recognition strategy that involves breaking down 

words by syllable and letter sounds. 

Episodic memory: ability to determine word meaning by activating 

contextual clues. 

Fixations: pauses in eye movements when reading or focusing on an 

object in the environment. 

Fluency: the interaction of accuracy and rate of reading. 

Ocular media: the fluid or gel like substance that fills the interior of the 

eye. 

Phonological memory: ability to recall how parts of a word (blends and 

consonants) should sound. 

Recognition span: the extent of words that a reader sees in one fixation. 

Regression: backward movement of the eyes. 

M-"!-j'j..j' i^:''m 



Repeated reading: rereading of a short passage text until a 

predetermined criterion is met. 

Semantic memory: the ability to recall the meaning of words. 

Visual memory: the retention or ability to recall words or objects seen. 

MethodolOQV 

Content word: any proper noun, common noun, verb, adjective or adverb 

found in the text. 

Near vision screening: near vision acuities obtained using a card such 

as the New York Lighthouse Near Vision Text Card (1M print is equivalent to the 

size of newspaper print). 

Point type: the size of type used in print. (This paper is written in 12 point 

type.) 

Standard word: six characters Including spaces. 

Standard words per minute (Wpm): the number of standard words, six 

characters including spaces, read per minute. (The abbreviation uses a capital 

W to differentiate it from the conventional wpm that designates actual words per 

minute.) 

Visually impaired or student with low vision: persons meeting criteria as 

visually handicapped in the state of Texas. According to the Texas Education 

Code (21. 503) such students are defined as follows: "Visually handicapped 

students means students whose sight Is so impaired that they cannot be 

adequately or safely educated in the regular classes of the public schools 

without the provision of special services." 
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Etloloav of the Eve 

Astigmatism: a defective curvature of the refractive surfaces of the eyes 

in which light rays do not sharply focus on the retina. 

Coloboma: a congenital cleft due to a failure of the structure of the eye to 

complete Its growth. 

Congenital glaucoma: disease, present at birth, characterized by an 

abnormal increase in intraocular pressure, optic atrophy, and a loss of visual 

field. 

Cortical impairment: a condition resulting from damage in the cerebral 

cortex. 

Exotropia: the turning outward of an eye from the visual axis of the 

opposite eye. 

Field loss: a loss of vision in the entire area that can be seen without 

shifting a gaze. 

High myopia: a refractive error where light rays from a distant object are 

focused anterior to the retina (commonly know as nearsightedness). 

Hypoplastic macula: indicates that the central portion of the retina is 

underdeveloped. 

Intermittent esotropia: the turning in of an eye. 

Microphthalmos: an abnormally small eyeball present at birth. 

Nystagmus: descriptive of involuntary, rapid eye movements. 

Ocular albinism: a hereditary deficiency of pigment in the relevant 

elements of the eye. 

Strabismus: a deviation of the eyes so that they do not simultaneously 

focus on the same object. 
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CHAPTER II 

REVIEW OF LITERATURE 

There are several areas of study that must be addressed when 

considering remediating reading fluency with repeated readings in students 

with low vision. First, an introduction to literacy will be discussed, as it is out of 

this context that the purpose of repeated readings is understood. Second, 

reading will be briefly addressed, although the focus of this research is on 

improving reading fluency and its effect on comprehension. Third, the existing 

research on visual reading behaviors both with students with normal sight and 

those with low vision must be reviewed. Fourth, automaticity theory as 

developed by LaBerge and Samuels (1974) must be discussed since the 

relationship of repeated readings to fluency is theoretically grounded in 

automaticity. Last, the use of repeated readings as a tool to remediate 

weaknesses in reading fluency must be addressed. 

Literacy 

Literacy is a matter of growing attention in modern society. Literacy, often 

regarded as the ability to read, cuts across peoples' lives, and it affects both 

personal and professional goals. Literacy impacts every subject area in school 

and directly affects the quality of learning (Leu & Kinzer,1991). The ability to 

read is regarded as vital to obtaining employment opportunities and is strategic 

to success in school for every learner (Leu & Kinzer, 1991). 

Koenig (1992) states that perhaps one of the most commonly held 

definitions of literacy is the ability to read and understand the newspaper. The 

central element in this definition is the ability to read. He further states that 
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reading and writing are basic functional skills that are components of literacy. It 

is clear that reading is widely accepted as central to the definition of literacy. 

The professional field of visual impairment is currently engaged in 

controversy over the level of literacy among Individuals who are visually 

impaired (Koenig, 1992). To address literacy needs, Koenig (1992) has 

proposed a framework of literacy for those who are visually impaired. 

This framework proposes that literacy is demonstrated 
(1) through written communication, (2) through communication 
[in reading and writing] with an Intended audience, (3) through 
the successful applicafion of reading and writing skills, and 
(4) at various levels throughout the life span. (p. 277) 

As is evidenced by this framework, reading is the central component of literacy. 

Reading, a functional skill, is essenfial to accessing the environment. Koenig 

(1992) further defines basic literacy as mastery of school reading and writing 

tasks at an eighth-grade level. Rex (1989) reiterates the need to teach children 

with low vision to read and to become literate in an appropriate medium. 

Literacy is currently a focus for the field of visual impairment, and reading is at 

the center of this focus. 

Reading 

Definition 

Reading is active and internal (Leu & Kinzer, 1991); it is not limited to 

mechanical skill. It is often defined as a process of constructing meaning from 

written communication (The Report of the Commission on Reading, 1985). 

Reading is holisfic in nature. Leu and Kinzer (1991) state that reading cannot 

occur until the student can identify and recognize words; however, this is just 

one aspect of reading. The reading process results in comprehension, a 
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process that can contribute to personal development. Leu and Kinzer (1991) 

list eight aspects of reading that indicate the complexity of the process. These 

aspects define reading as: (1) a developmental process, (2) an interactive 

process, (3) a global process, (4) a learning process, (5) a personal process, (6) 

linguistic knowledge, (7) a process dependent on internal variables, and (8) a 

process dependent on external variables. Reading is much more than 

recognition of printed words; it is a complex process resulting in 

comprehension. 

Reading Fluency 

One of the major steps toward increasing reading comprehension is the 

development of reading fluency (Aulls, 1982). Aulls defines fiuent reading as 

grouping words in such a way that the syntax, stress, juncture, and punctuation 

of sentences are maintained, thereby making reading sound like oral language. 

The onset of fiuency generally occurs naturally as children are repeatedly 

exposed to reading materials and generally develops as they progress from 

kindergarten to grade three. Breaking out of word-by-word reading is a 

common goal to improve reading comprehension. Aulls (1982) advocates 

repeated readings as a method of obtaining reading fluency. Repeated 

readings provide many opportunities to gain experiences where reading does 

not require attention at the grapheme-phoneme cue level. It gives young 

readers opportunifies to make reading sound like oral language and to begin 

focusing attention on comprehension. Although fluency is only a part of the 

complex process known as reading, it plays an instrumental role in 

comprehension. 

10 
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Prevalent Beliefs Regarding Reading with Low Vision 

Even though reading is regarded as essential to school success, low-

vision reading has received scant attention from the field of research in visual 

Impairment. One commonly accepted notion Is that most people with low vision 

are handicapped in reading. A paradoxical corollary to such reasoning might 

suggest that a person with low vision is automatically precluded from attaining a 

reading rate commensurate with age peers due to the supposed definition of 

low vision as inadequacy in reading. Legge et al. (1988) reiterate this 

commonly accepted notion by referring to one definition of low vision as the 

inability to read the newspaper at a normal distance of 40 centimeters (16 

Inches) with best optical correction. Low-vision reading is a complex process 

involving visual, motor, motivational, and cognitive factors (Legge et al.,1988). 

Other factors are also prevalent in the belief that persons with low vision 

are handicapped in reading. The previously-held belief that reading can 

aggravate the disease or condition of the eyes is now regarded as archaic 

(Legge et al.,1988). However, the myth is being perpetuated by the mere 

acceptance of the notion that students with low vision are handicapped in 

reading. Sight utilization and visual efficiency have been advanced during the 

past three decades (Barraga, 1964; Corn, 1986). The natural progression of 

visual efficiency should extend to training students with low vision to use their 

visual efficiency to increase reading skill behaviors. 

Research on Internal Visual Factors 

Within the field of reading research, studies have addressed eye 

movements and, in particular, fixation patterns and recognition spans. With 

regard to eye fixations and perceptual span of the eye, some assume that poor 
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reading rates are the result of a limited recognition span or fixations on 

individual words or letters as opposed to processing several words at one 

fixation (Harris & Sipay, 1990). The etiology of the eye condition is sometimes 

thought to be a determinant in these fixation patterns and the recognition span 

of the eyes. It is out of this concern that recognition span and eye fixations 

should be addressed with regard to reading with normal vision. Implications for 

readers with low vision will also be addressed. 

Eye movements. For over a century, systematic observations of eye 

movements during reading have been monitored (Harhs & Sipay, 1990). 

Electronic cameras have given a detailed understanding of individual eye 

movements during the reading process. Harris and Sipay (1990) deschbe 

these saccadic movements as alternafing pauses and quick jerky movements. 

The pauses are referred to as fixations, which have a duration of only a fraction 

of a second. The eye actually only sees during these fixations, and an efficient 

reader normally sees two or three words at each fixation. This span of words is 

known as the recognition span, and a backward movement is referred to as a 

regression. Harris and Sipay (1990) continue by describing eye movements 

demonstrated by good readers. An efficient reader is characterized as having a 

wide recognition span, a small number of fixations per line of text, and a small 

number of regressions. Interestingly. Harris and Sipay note that increased rate 

is accompanied by fewer fixations and regressions and an increase in 

recognition span. 

Harris and Sipay (1990) regard the significance of research on eye 

movements as descriptive of what the eyes do while a person is engaged in 

reading. It does not yield information about why eyes move as they do. In most 

cases, eye movements are not the causal factor for poor reading; they are 
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merely symptoms of poor reading. However, Rayner (1983) indicates that the 

eye movements of poor readers do not differ significantly from eye movements 

of good readers of the same age. Tinker (1965) summarizes the significance of 

eye movement research as follows: 

Actually, there is no evidence to support the view that eye 
movements determine reading proficiency....All experimental 
evidence derived from well-designed studies shows that 
oculomotor reactions are exceedingly flexible and quickly reflect 
any change in reading skill and any change in perception and 
comprehension....Real progress in programs of teaching reading 
would be achieved if the term and concept of rhythmical eye 
movements were abandoned, if eye-movement photography were 
confined to the research laboratory, and if the use of gadgets and 
other techniques to train eye movements were discarded, 
(pp. 111-112) 

Harris and Sipay (1990) stress the importance of ignohng eye 

movements and concentrating directly on remedial work in comprehension, 

word recognition, phrasing and concentration. Eye movements are flexible and 

controlled by the brain. When good reading practices are used, eye 

movements accommodate the process. 

Perceptual span. Smith (1971) addresses perceptual span in skilled 

reading. He indicates that the wider perceptual span of skilled readers reflects 

the knowledge of the redundancies of language which they have developed. 

However, Harris and Sipay (1990) believe that automaticity in word recognition 

is responsible for wider perceptual spans, and training in word recognition can 

bring about significant improvement in perceptual span. 

13 



Research on External Factors Related to Reading with 
Normal Vision 

To understand low vision reading, Legge, Pelli, Rubin, and Schleske 

(1985a) address the results of research that examine how visual factors limit 

reading performance with normal vision. Factors were selected that were 

thought to be Important in low vision. It Is from the context of reading with 

normal vision that an understanding of low vision reading must emerge. 

Legge et al. (1985a) developed a procedure to measure reading 

performance by asking subjects with normal vision to read orally individual lines 

of text that are scanned across the face of a television monitor. This scanning 

rate became increasingly more rapid until the observer began to make reading 

errors. As the observer began to make errors, the reading rate was computed. 

Reading rates were measured as a function of several vision factors, such as: 

character size, sample density, blur, number of characters in the field, and 

contrast polarity. These visual factors were varied on the face of the television 

monitor, and their effect on reading rates was determined. 

Results indicated that reading with normal vision is slowed only when 

fewer than four characters appear simultaneously on the monitor screen (Legge 

et al., 1985b). This finding was independent of print size. The researchers felt 

that the critical value of four might be related to the decline in retinal resolution 

away from the point of fixation. This study also indicated that contrast polarity 

(white print on black background or black print on white background) had little 

effect on the reading of observers with normal vision. 

The study further indicated that in order to read scanned text, a display 

need only have four character spaces (Legge et al., 1985b). Either contrast 

polarity could be selected. These findings have significant practical 
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Implications for students with low vision, since many teachers In the field of 

visual impairment feel that limited scanning of characters impedes low vision 

reading and is indicative of low reading speed. This research demonstrated 

that. If four letters are viewed simultaneously, reading speed is not deterred. In 

brief, the inability to chunk large phrases with a greater perceptual span would 

not limit a student with low vision to a low reading rate. 

The study of normal vision and factors related to reading provides some 

valuable Insight Into reading with low vision. The relationship between visual 

Impairments and reading Is inconclusive (Harris & Sipay, 1990). More research 

needs to be conducted In this area. Harris and Sipay feel that it is reasonable 

to conclude that some visual impairments may contribute to reading problems in 

some children. However, research has not conclusively proven that the etiology 

of an eye condition is causal in poor reading practices. Legge et al. (1985a) 

provide information regarding factors that influence reading with normal vision. 

This research provides a comparative view of reading with normal vision and 

reading with low vision. 

External Factors Related to Reading with Low Vision 

The important but limited amount of research that exists in the area of 

low-vision reading has been accomplished largely by Legge and Rubin, along 

with other associates. These researchers have focused on developing methods 

that isolate visual factors from motor, motivational, and cognitive factors. Legge 

et al. (1988) state that their research on low-vision reading has been guided by 

three pervasive themes: understanding reading in normal vision, gaining a 

basic understanding of low vision, and enumerating practical applications found 

in their research. These applications include: new tests for assessment of low 
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vision, new procedures for prescribing reading devices, and the design of new 

reading devices. 

Legge, Rubin, Pelli and Schleske (1985b) confinued their research by 

applying the same procedures used on students with normal vision to students 

with low vision. Sixteen college students with low vision and diverse 

pathologies were selected for the study. As In their previous research, the 

observers were asked to read orally individual lines of text as they appeared 

across a television monitor. Reading rate in words per minute was computed 

from the number of words correctly read. This procedure allowed for easy 

experimentation of stimulus parameters. The reading of scanned text was very 

similar to the method in which students with low vision read with a high-power 

optical magnifier or closed-circuit television. Since the closed-circuit television 

was focused correctly for each student, the procedure isolated visual limitations 

that occur when readers with low vision have trouble scanning with an optical 

device. The procedure bypassed the problems that occur when adjusting to 

using a low-vision device; for example, no time was needed to familiarize the 

student with the proper working distance since the magnification was 

accomplished by the television monitor in place of a hand-held instrument. As 

in the previous study, effects on reading with regard to character size, character 

spacing, number of characters simultaneously present in the field, sample 

density, and contrast polarity were reported. A comparison between results 

from both studies (Legge et al., 1985a ; Legge et al., 1985b) yielded important 

data revealing the similarities and differences between low-vision reading and 

normal reading. 

Results from Legge et al. (1985b) indicated that both low-vision and 

normal reading are similar in four ways. (1) The rate at which observers scan 
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text varied widely and was dependent on the stimulus factors of the text. 

Reading remained essentially perfect until the scanning rate reached a critical 

level. (2) Reading was slowed when the sample density exceeded a chtical 

value, which tended to be sllghfiy greater for larger characters. (3) Reading was 

slower for fields of less than four character spaces. However, a field width of 

four character spaces was adequate for an optimal reading rate. (4) Reading 

became slower when the character spacing exceeded that used in regular text. 

Several differences between low-vision reading and normal reading 

were Indicated in this study. A great diversity between the reading performance 

in low-vision subjects was recorded. Two general factors accounted for 64% of 

the variability: central field loss and cloudy ocular media. Subjects with intact 

central fields read at comparable reading rates when given suitable 

magnification and contrast condifions. Subjects with a central field loss read at 

a slower rate and required greater magnification in print size. Subjects with 

cloudy ocular media seemed to benefit from white-on-black text rather than 

black-on-white text. Polarity appeared to be nonsignificant to those observers 

with clear ocular media. 

This study clearly indicated that there are two factors that interfere with 

reading rates in students with low vision: central field loss and cloudy ocular 

media (Legge et al., 1985b). Central field loss was found to be more infiuenfial 

than cloudy ocular media. It also demonstrated that normal reading is similar to 

low-vision reading with visual factors remaining relatively the same for both 

types of reading. Research (Legge et al., 1988) has indicated that visual 

variables such as central field loss and cloudy ocular medias are better 

indicators of low-vision reading performance than grouping students according 

to the etiology of their eye conditions. 
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Influence of color on text. The previous studies measured the field size 

needed for normal reading and low vision reading. Other stimulus variables 

thought to be important In low-vision reading were also measured. Legge and 

Rubin (1986) investigated the effect of color of text on reading performance. 

This study included four readers with normal vision, two readers who were 

insensifive to red light, and 25 readers with low vision. Again, reading rates 

were measured for text scanned on a television monitor. Color filters (blue, 

green, red, and gray) were placed in front of the monitor. 

Results indicated that reading for subjects with normal vision was 

independent of color of text (Legge & Rubin, 1986). In the previous studies 

(Legge et al., 1985a; Legge et al., 1985b), cloudy ocular media and central field 

loss accounted for more variance in reading abilifies. In the latter study (Legge 

& Rubin, 1986), these specific variables were examined for effects of color of 

text on low-vision reading performance. Subjects with a cloudy ocular media or 

a central field loss were not affected by colored text. Color of text does not play 

a significant role in reading for normal or low-vision readers. 

Influence of contrast and character size. Legge, Rubin, and Luebker 

(1987) examined another visual factor which is often attributed to low reading 

rates for students with low vision. In this study, the functions of contrast and 

character size were examined in normal vision. The researchers constructed a 

display to be used on a monochrome monitor. Text was displayed one line at a 

time from right to left across the monitor screen. Five subjects with acuities of 

20/20 or better participated in the study. Results indicated that reading rates 

become more dependent on contrast when character sizes were very small or 

very large. Subjects with normal vision demonstrated a greater dependence on 

contrast when reading enlarged letters. This finding indicated that readers with 
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low vision who require large print would also require a greater amount of 

contrast. The relationship between contrast and character size is determined 

when large print or extremely small print Is used. Reading rates declined for 

very small print as they did for large print. Further studies indicating the 

relationship between contrast and character size for readers with low vision are 

necessary to determine the generalizablllty of these results. 

As was indicated in all four studies, low-vision reading varied little from 

normal-vision reading. The visual factors necessary for reading remained 

unchanged, and reading was affected by few variables. Central field loss and a 

cloudy ocular media often accompanied slower rates of reading in some 

persons with low vision. However, the visual factors remained unchanged in 

readers with low vision. Other research in reading with low vision has verified 

some of the research findings of Legge and his associates. 

Use of large and regular print for readers with low vision. Koenig and 

Ross (1991) and Koenig, Layton and Ross (1992) completed two studies using 

an objective procedure to collect and analyze data on reading behaviors. 

These studies examined factors related to reading with low vision in a case 

study approach. Factors included oral reading rate, silent reading rate, working 

distance from page, and percentages and type of miscues that occurred in oral 

reading. 

The Koenig and Ross (1991) study compared the effectiveness of 

reading with low vision in large print and regular print. Profiles were developed 

for six elementary subjects using regular and large print. Results demonstrated 

that reading speed was not dependent on print size, and the efficiency of using 

regular print as opposed to large print was indicated. These findings were 

made on an Individual basis by examining case studies; no generalizations 
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were made for the group of students analyzed. Koenig and Ross (1991) 

strongly concluded that decisions regarding reading medium should be made 

on an individual basis for determining student needs. 

A second study compared the effectiveness of reading in large print and 

reading regular print with an optical device (Koenig, Layton & Ross, 1992). The 

case studies profiled objective data to determine the value of each medium for 

individual students. These data affirmed the effective use of regular print with a 

low vision device as opposed to large print for some students. Reading speed 

did not appear to be dependent on print size. Again, the researchers advocated 

individual decisions based on objective. Individually collected information. 

Interestingly, subjects in both studies (Koenig & Ross, 1991; Koenig et 

al.,1992) with central field loss evidenced slower reading rates; these results 

also verified the findings of Legge et al. (1985b). All of the research reviewed 

seems to indicate that remediafion techniques such as repeated readings 

should be effective for readers with low vision since they are proven to be an 

effecfive remediation technique for readers with normal vision. 

Automaticity 

The technique of remediating reading fluency by repeated readings is 

grounded in the theory of automaticity in reading. Insight into the efficacy of 

repeated readings requires an understanding of the framework of automaticity 

theory. The following is a summary of the automaticity theory developed by 

LaBerge and Samuels (1974). 

Definition. The complexity of reading requires the coordination of many 

components that must take place simultaneously or during a very short duration 

of time. If each part of the reading process requires attention, then the capacity 
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that one has to direct attention to certain tasks will be exceeded. The process of 

reading requires several stages of information processing. For the fluent 

reader, this information processing requires very little time because the 

components of reading have been processed automatically, and the load of 

attention can be focused on comprehension, accommodation, and assimilation 

of knowledge (LaBerge & Samuels, 1974). 

Theory of automatic information processing. LaBerge and Samuels 

(1974) conceptualized a theory of automatic information processing in reading. 

There are three areas related to this theory which must be addressed: 

(1) attention mechanism in information processing, (2) the theory of automaticity 

in reading, and (3) factors that are influential in the development of automaticity. 

In regard to attention, LaBerge and Samuels (1974) list three 

components that relate to reading: selectivity, capacity limitation, and alertness. 

Attention can selectively activate codes at differing levels of meaning. Basically, 

we can only attend to one thing at a time that requires focused attention. It is 

theorized that humans may be able to process many items of information at one 

time as long as no more than one requires focused attention. 

Since reading is an extremely complex skill, it is assumed that automatic 

processing is critical for successful reading. As visual words become 

meaningful thoughts, the stages of reading must be processed automatically. 

LaBerge and Samuels define automaticity as the stage when a skill or subskills 

can be completed while attention is focused elsewhere. Complex skills, such 

as playing basketball or tennis, are composed of many subskills that are 

performed automatically so that attention can be focused on game strategy. 

Similarfy, the subskills of reading must also be processed automatically so that 

attention can be focused on comprehension. 
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Stages of information processing. Based on the attention mechanisms in 

information processing, LaBerge and Samuels (1974) suggested a model of 

automaticlty in reading. They proposed that the stages of information 

processing are visual memory, phonological memory, episodic memory, and 

semantic memory. While reading, attention Is temporarily focused on semantic 

memory to organize the meaning of codes. The goal of the fluent reader is to 

maintain attenfion continually on semantic memory to derive meaning from the 

text, while decoding occurs automatically. If the reader encounters an 

unfamiliar word, attention may shift to phonological memory or attention may 

shift to episodic memory. Episodic memory requires the activation of the 

phonological code by contextual clues. The reader often has the option to 

determine the method by which to process the new word. When the decoding 

process becomes automatic, reading is fluent and appears to be effortless. 

When much attention shifting and many requirements are needed to complete 

the stages of the reading process, reading seems difficult and tedious. 

However, a fluent reader can become engrossed In reading without attending to 

the decoding process. 

Automaticity is stressed by LaBerge and Samuels (1974) as crucial to 

fluent reading. Practice leads to automaticity. Successive exposures or 

repetitions to a task progressively free the mind from attention and make the 

task easy. Reading should be practiced repetitively to achieve automaticity. 

During these repetitions, the student begins to reorganize word recognition 

units into higher-order units. LaBerge and Samuels state that the repetition will 

make word perceptions more automatic. Gradually, the reader will begin to 

organize word units into short groups or phrases. The reader can eventually 

22 

, • . n. , , .1 ii «j. i>jtMBBiiMMj*giBii|MiMMIiJ<lH 



^T^w»a 

break through the upper limits of word calling and begin to automatize the 

reading of larger units, called chunking. 

Strategies based on automaticity. To develop word recognition 

strategies, LaBerge and Samuels (1974) suggested that accuracy should not 

be stressed in reading practice. The demand for accuracy may need to be 

relaxed to encourage a child to process information at a higher level. Young 

readers are often reluctant to change strategies and move to a higher 

processing level because of fear of failure. Relaxing the demand for accuracy 

could prompt a young reader to move to a higher level which could eventually 

improve his or her reading speed. When automaticity is accomplished, the 

reader's attention can be focused on tasks such as comprehension and 

gleaning significant Information from written text. Thus, automaticity enables the 

reader to focus on comprehension and to use reading as an effective system of 

communication and a forceful learning tool. 

Nathan and Stanovich (1991) lend support to the automaticity theory of 

LaBerge and Samuels. They have found that word recognition can become 

automatized to the point that little attention is required to decode words. When 

word decoding takes little thought, the reader's cognitive capacity is focused on 

comprehension. Nathan and Stanovich also urge teachers not to focus on 

accuracy, but rather on speed as a better indicator of automaticity. Summarily, 

accurate word recognition must be done rapidly for fluency to develop. 

Automaticity is a prime component of reading fluency. 

Repeated Readings 

A central focus for aiding students in developing automaticity in reading 

Is to provide ample opportunities for students to read the same text material until 

23 

' • • • ' • • J ' l n * • " H I * 



J-: 1 - J^ t '^ ' f l 

reading sounds like oral language. One way to enable young readers to gain 

fluency is to engage them in repeated readings (Aulls, 1982). 

Definition. The method of repeated readings involves the rereading of a 

short text passage within each session until a predetermined criterion reading 

rate is achieved. A different passage is attempted in each succeeding session. 

A new criterion is set after the child has achieved criterion for several sessions. 

Gradually, the criterion is raised, and the child's reading rate increases. 

Research on repeated readings. Research by Samuels (1979) Indicated 

that children can improve reading fluency (accuracy In word identification and 

reading rate) through the use of the method of repeated readings. Samuels 

further stated that this method yielded gains in comprehension. As more 

attention is shifted from decoding, capacity for thought is diverted to extracting 

meaning from the text. Samuels does not advocate including word recognition 

accuracy in determining the criterion level as it may interfere with gains in 

fluency. The focus in building fluency should be on reading speed rather than 

accuracy. 

Using repeated readings, Samuels (1979) found that, as the rate of 

reading increased, error rate in word recognition decreased. Also, the initial 

rate of reading on each succeeding selection was faster than the previous 

selection. Furthermore, the student required fewer readings to reach the 

designated criterion level as the repeated readings technique was pracficed. 

Samuels provided empirical evidence that repeated readings improved 

accuracy and speed; he also suggested that gains in comprehension occur 

when the rate of reading is increased. Samuels addressed the issue of 

comprehension by reiterating automaticity theory. As less attention is required 

for decoding of text, the reader is able to give more attention to comprehending 
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the text. Samuels suggested that one way to help a student enhance 

comprehension is to ask a different comprehension question at the end of every 

rereading. However, he suggested that emphasis should be placed on the 

automaticity of decoding so that the end result can be extracting meaning from 

the text. 

Programs using repeated readings. The efficacy of repeated readings 

has been established by others. Blum and Kosklnen (1991) confirmed 

Samuels' ideas by developing a program for elementary teachers that used 

repeated readings as a supplementary part of the overall reading program. 

This program focused on developing an instructional setting that facilitates 

expertise In reading. Blum and Kosklnen chose to use repeated readings as an 

instructional strategy to develop characteristics of fluency (i.e., smooth, 

accurate, natural, and expressive reading) with beginning readers, as well as 

proficient readers. This strategy provided the reading practice that enabled 

students to feel like experts as they achieved fluency. Repeated readings 

allowed students to participate and improve at their own pace. Blum and 

Kosklnen (1991) also created activities using repeated readings that fostered 

fluency by having beginning readers select a passage of fifty words from a story 

that the teacher had previously read to the class. The students read the 

segment to a partner three times. After each reading, the reader rated himself 

or herself on a Likert scale ranging from "fantastic" to "terrible." This successful 

activity yielded many good results: increased content knowledge, increased 

strategy knowledge, and increased motivation. 

Blum and Kosklnen (1991) stated that repeated readings offers many 

benefits to the student by enhancing fluency through automaticity. thereby 

increasing comprehension. It also improves self-esteem by nurturing a feeling 
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of expertise and control. Other benefits of repeated readings include an 

Increase in content knowledge, strategy knowledge, and motivation (Blum & 

Kosklnen, 1991). The investigators also indicated that repeated readings build 

self-esteem and help develop a feeling of expertise in the reader. Repeated 

readings is currently being used as a component in whole language instruction 

(Blum & Kosklnen, 1991). 

Using repeated readings with beginning readers. The efficacy of using 

repeated readings as a remediation technique has been widely established. 

The use of repeated readings as a beginning reading approach has been 

supported. Carver and Hoffman (1981) found that repeated readings was a 

good approach for improving beginning reading ability. Their findings suggest 

that the use of repeated readings was productive until students reached an 

advanced reading phase when their listening ability was no greater than their 

reading ability. Nathan and Stanovich (1991) advocated the use of repeated 

readings by teachers and parents in early reading in school and at home. In 

essence, when a child listens and follows the text while others read and reread 

familiar stories, a form of repeated readings is being demonstrated. Stayter and 

Allington (1991) also suggested the use of repeated readings as a way to 

increase literacy skills in beginning readers as well as readers experiencing 

difficulty. These researchers advocated the efficacy of using repeated readings 

for beginning readers. 

Impact of repeated readings on comprehension. Schreiber (1980, 1987, 

1991) advocated the use of repeated readings for aiding students in the 

development of prosody, or reading with meaning. His research indicated that 

repeated readings facilitates reading that is fluid, flowing, and facile. Both Aulls 

(1982) and Schreiber (1991) found that repeated readings create the effect that 
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reading should sound like oral language. Bromage and Mayer (1986) indicated 

that repeated readings helped students retain more conceptual information. 

Other researchers have provided evidence that repeated readings improves 

comprehension (Dowhower, 1987; O'Shea, Sindelar, & O'Shea, 1985). 

Use of repeated readings with a student with low vision. The efficacy of 

repeated readings was the focal point in a case study by Koenig, Layton, Staudt 

and Wedding (In preparation). The subject was an elementary student with low 

vision, functioning within the average range of intelligence. This student had 

exhibited difficulty with reading fluency. An intervention was designed to 

remediate reading weaknesses using repeated readings within a changing 

criterion design (Alberto & Troutman, 1991). The effects of the study on reading 

rate were positive: reading rate improved with each criterion level, and fewer 

repeated readings were required as reading rate Increased and error rate 

decreased. 

Summary 

As indicated in research, reading with low vision and reading with normal 

vision are similar In many aspects. Among the factors in persons with low vision 

that appeared to be good predictors of slower rates of reading were a central 

field loss and a cloudy ocular media. These studies indicated that most 

conditions of the eye were not the causal factor for reduced reading rates in 

students with low vision. 

The effectiveness of using repeated readings, based on automaticity 

theory, has been well established by research (Samuels, 1979; Carver & 

Hoffman, 1981; Chomsky, 1976; Dahl, 1974; Dowhower, 1987). It is not difficult 

to find advocates of repeated readings that document the effectiveness of the 
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technique for students with normal vision; researchers have used a variety of 

repeated readings strategies to improve fluency training. The remediation 

technique of repeated readings should be effective in supplying the student with 

ample opportunity to become an expert in the reading process. Repeated 

readings, a forceful remediation technique for readers with normal vision, 

should be effective for readers with low vision. 
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CHAPTER III 

METHODOLOGY 

A review of the literature regarding reading with low vision and the 

remediation technique of repeated readings suggests that an intervention 

employing repeated readings should be an effective method of improving 

fluency in readers with low vision. This chapter discusses the methods and 

procedures designed to answer three research questions: Does the use of 

repeated readings increase reading rate in elementary students with low 

vision? Does the use of repeated readings decrease error rate In elementary 

students with low vision? Does the use of repeated readings increase 

comprehension in elementary students with low vision? 

Experimental Design 

Single subject experimental research (Tawney & Gast, 1984) was 

employed, and a changing criterion design (Alberto & Troutman, 1990) was 

used to increase oral reading rate through the method of repeated readings. 

The intervention was replicated across four subjects. The changing criterion 

design is appropriate for monitoring fluency of a dependent variable that is 

shaping a behavior, such as reading rate. It is also useful when behavior-

change needs to occur over a period of time. Hartman and Hall (1976) give the 

following description of the changing criterion design: 

The design requires initial baseline observations on a 
single target behavior. This baseline phase is followed by 
implementation of a treatment program in each of the series 
of change in critehon rate for the target behavior. Thus, each 
phase of the design provides a baseline for the following phase. 
When the rate of the target behavior changes with each stepwise 
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change in the criterion, therapeutic change is replicated and 
experimental control is demonstrated, (p. 527) 

Alberto and Troutman (1990) list steps that are appropriate for 

implemenfing the design outlined by Hartman and Hall (1976). The first step in 

the Implementation of the changing criterion design is to gather baseline data 

on the behavior that has been targeted. For example, in this study baseline 

data were collected on reading rate. Error rate and comprehension were 

monitored, but the target behavior was reading rate. A stable baseline must be 

established. In the second step, the intervener must decide what change in 

performance will be required for the first subphase of the intervention phase 

and how long the subject must exhibit this change in behavior before raising the 

criterion level to the second subphase. The third step in the implementation of 

this design is to begin the intervention. After the subject has reached criterion 

for a designated number of days, the level of performance should be raised to a 

new criterion level. The intervention confinues unfil the subject reaches the 

desired fluency for the dependent variable. The behavior change should reflect 

a step-by-step increase in the targeted behavior. A functional relationship 

between the dependent variable and the independent variable will be 

evidenced if the subject consistently meets criterion with each step-wise 

change. 

Tawney and Gast (1984) list several advantages to the changing criterion 

design. This single subject design requires no reversal or withdrawal of the 

intervention procedure; change in behavior is positive. Also, it requires only 

one target behavior, such as reading rate, and allows the subject to change 

behavior gradually without being overwhelmed. 
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Subiects 

This study was approved by the Human Subjects Committee at Texas 

Tech University prior to any contact with school officials or subjects. The 

investigator selected subjects from the Lubbock Independent School District 

and the adjacent school districts In the area. She contacted the school and/or 

district through the building principal. The invesfigator obtained written 

permission for participation in the study and a release of information from each 

subject's parent(s) or guardian(s) through a written explanation outlining the 

Intervention. (Appendix A contains the Parent Permission Form.) She gathered 

data pertaining to the efiology and prognosis of the eye condition from the 

subjects' files. (Appendix B contains the Repeated Reading Research Project 

Subject Information Form.) The investigator collected near visual acuity on 

each subject using the New York Lighthouse Near Vision Test Card, since this 

Information was not readily available from exisfing eye examination reports. 

Criteria for Selection 

The investigator selected four subjects to participate in the study who 

were: (a) identified as visually handicapped, but not functionally blind, 

according to Texas Education Agency requirements; (b) performing within the 

average range of intelligence as evidenced by the most recent comprehensive 

Individual assessment; (c) experiencing difficulty in reading fluency; and (d) 

willing to participate in the study for approximately 30 minutes per experimental 

session in each school day over a five-week period. 

31 

>^&^ 



• * » « 11^* I y « * i ^ 

Subiect 1 

Subject 1 Is an 8-year-old female. She is enrolled in a resource room 

program for students with visual impairments and is mainstreamed in a regular 

third grade classroom. She is identified as visually handicapped according to 

Texas Education Agency guidelines. As reported in her last comprehensive 

individual assessment, she is performing within the average range of 

intelligence. Subject 1 was referred by her classroom teacher and the teacher 

of visual Impairments to the investigator as a student experiencing difficulty with 

reading fluency. 

According to school records. Subject 1 has ocular albinism, 

accompanied by nystagmus, high myopia, strabismus, and hypoplastic macula. 

The ophthalmologists report states that the prognosis for the eye condition is 

guarded. Her distance visual acuities with best correction are 20/120 in the 

right eye and 20/160 in the left eye. Near visual acuities are reported with best 

correction to be 20/70 in the right eye and 20/100 in the left eye. Using the New 

York Lighthouse Near Vision Test Card, the investigator conducted a near 

vision screening and found 1.2 M print at 4 inches for both eyes. The functional 

vision assessment in the student's records indicates that she wears contact 

lenses. According to Subject 1's learning media assessment, she relies heavily 

on visual Information. Subject 1 uses regular and large print at school. 

Academically, Subject 1 functions at an average level In the classroom. 

According to her classroom teacher, she often experiences fatigue while 

completing classroom tasks. Her teacher notes that she has difficulty with work 

that requires reading. She receives several modifications in the classroom. To 

adjust for her visual impairment, Subject 1 sits close to the blackboard and is 

often provided a copy of extensive boardwork or overhead material. At times 

32 

»•»* •'•".- II. II iiir'i iii..»—i*hiiii»—fcA^i^J^BBBIMMBBBBWBBM—MMIliMil 



^ ^ 3 L I ? ^ 

Subject 1 is allowed to take short rest breaks when long periods of reading are 

required. She does some class work at home when she is unable to finish 

assignments. 

Subject 1 interacts well with her peers. She enjoys breaks and outside 

activities at school. She plays on a soccer team and has many friends at 

school. Her teacher enjoys her participation in class. Subject 1 relates well to 

teachers as well as classroom peers. 

Subiect 2 

Subject 2 is an 11-year-old fifth grade boy with a visual impairment. He 

is completely mainstreamed in a private middle school. Subject 2 is performing 

within the average range of intelligence. He was referred to the investigator 

because of his slow reading rate. His mother reports that Subject 2 

experiences fatigue due to the length of time required for reading assignments. 

The teacher and parents felt that he could benefit from an Increased reading 

rate. Subject 2 was willing to participate, as he agreed that having a faster 

reading rate would help him accomplish tasks with greater efficiency. 

According to the ophthalmological records. Subject 2 has congenital 

glaucoma. He takes daily medication to control glaucoma, and his condition is 

listed as guarded. He routinely visits his ophthalmologist. His distance acuities 

with best correction are 20/400 in the right eye and 20/200 in the left eye. Using 

the New York Lighthouse Near Vision Test Card, the investigator obtained a 

near vision screening of .5 M phnt at 2 inches for both eyes. Subject 2 uses 

regular print for classroom reading, and, occasionally, he uses large print for 

tests and worksheets. 
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Academically, Subject 2 performs well on classroom tasks. He achieves 

good grades and functions in the classroom at a level commensurate with his 

peers. He does have difficulty accomplishing tasks that require large amounts 

of reading. His parents often read assignments to him at home; he completes 

written work independently. Subject 2 has a well developed receptive memory 

and relies on auditory information to complete assignments. Modifications, 

such as enlarging test papers, have been provided regularly. However, this 

student receives no modifications in the amount of work assigned to him. 

Subject 2 enjoys participating in sport activities at school. He plays 

center on the flag football team. Since Subject 2 has attended the same private 

school for a number of years, he has friends who are aware of his limitation in 

mobility in new situations, such as field trips. His friends help him when 

attempting a task that he is unable to see. He has adapted well to his school 

environment, can navigate around the campus with ease, and has a well 

developed sense of humor. Subject 2 changes classes and teachers for every 

subject. He has developed good organizational skills and maintains excellent 

rapport with teachers and peers. The parents of Subject 2 are concerned about 

his orientation and mobility skills away from the school campus. 

Subiect 3 

Subject 3, age 11, is a female student. She is mainstreamed in a regular 

fifth grade classroom and is enrolled in a resource room program for students 

with visual impairments. Subject 3 is identified as visually handicapped. As 

evidenced by her last comprehensive individual assessment, she is performing 

within the average range of intelligence. Subject 3 was referred to the 

investigator as an appropriate candidate for this intervention. Her classroom 

34 

• ' " • " - • • • - • ' -^ i—t£?l'l 



izzzsLZ^rn 

teacher and the resource room teacher for children with visual impairments felt 

that she would benefit from reading fluency intervention. 

According to her medical history. Subject 3 has the following eye 

conditions: microphthalmos of the left eye, colobomas of the iris, retina, and 

optic nerve in both eyes, and exotropia in the right eye. Subject 3 also has 

significant central and upper field loss; she uses her peripheral and lower field 

of vision for reading and viewing the environment. The prognosis for this 

subject's eye condition Is listed as stable. Her distance acuities are listed as 

16/200 (20/250) In the right eye and 20/400 in the left eye With both eyes her 

acuity is listed as 20/200. Using the New York Lighthouse Near Vision Test 

Card, the subject read 1.6 M print at 2 inches with both eyes. Subject 3 uses 

regular pnnt at school and for leisure reading. She often complains of visual 

fatigue. 

Subject 3 maintains average grades at school. Her teachers comment 

on her lack of organizational skills. She often has difficulty turning in completed 

assignments, and her reading grades seem to indicate that she may require 

help with comprehension activities. Subject 3 commented during the 

intervention that when she reads difficult material with new vocabulary in the 

classroom, she often has trouble remembering what she has read. She 

sometimes requires magniflcafion on test papers. 

The social functioning of Subject 3 is of concern to her teachers. She 

has difficulty making friends with others in the classroom. Her neighborhood 

school is located across town, so she rides the bus to a school with a resource 

program for students with visual impairments. The teachers of Subject 3 have 

considered dismissing her from the program so she could attend her 
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neighborhood school and receive consultative vision services from a teacher of 

students with visual impairments. 

Subiect 4 

Subject 4 is a 7-year-old female student. She is mainstreamed in a local 

first grade classroom. She receives services in reading and math from the 

teacher in the resource room for visual impairments. According to her last 

comprehensive individual assessment. Subject 4 is funcfioning in the low-

average range of intelligence. She was referred to the investigator as a student 

needing help with beginning reading skills. 

According to school records, Subject 4 has been diagnosed as having a 

cortical visual impairment. Subject 4 has a history of seizures, apnea, brain 

damage, and mild cerebral palsy. She has astigmatism and exotropia of the left 

eye. She has a significant field loss in all quadrants. She has a field loss on 

her left peripheral side of about 70 degrees and a loss of about 80 on her hght 

peripheral side. Her upper and lower field of central vision is limited, and visual 

tracking is inconsistent and slow. When looking straight ahead, she detects 

objects at eyebrow level for upper field and at mouth level for lower field. The 

prognosis of her eye condition is guarded. Her acuities are 20/70 in the right 

eye and 20/70 in the left eye. Near acuity for both eyes obtained on the New 

York Lighthouse Near Vision Screening Card was .5 M print at 2 inches. 

Subject 4 attended the early childhood program for children with visual 

impairments when she was four. She also received help in reading readiness 

activities during her kindergarten year. She has had academic difficulty in first 

grade, and her reading skills have emerged very slowly. Her phonetic skills are 

poorly developed. She receives instruction in the resource room for visual 
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impairments for approximately sixty minutes daily. The teacher of visual 

impairments has tried to help her with reading and math skills by tutoring her 

Individually on a dally basis. Subject 4 has difficulty staying on task and 

listening and remembering Instructions. According to her learning media 

assessment. Subject 4 depends heavily on visual information, but relies on 

some tactual information. However, the auditory channel is clearfy not a 

strength for Subject 4. 

Subject 4 maintains some friends at school. She enjoys helping the 

earfy childhood children Into the classroom in the morning. She Is affectionate 

and strives to please the teacher. Since she is distractible, she is often 

separated from her peers to help her complete her work in the classroom. 

Socially, she is more comfortable with younger children than with age 

appropriate peers. 

Setting 

The study was conducted in the local elementary and middle schools 

which the subjects attended. The investigator selected a setting in a separate, 

quiet, well-lit room. The room was equipped with a table and three chairs and 

an electrical outlet, and it was large enough to accommodate the subject, the 

investigator, and one observer. The investigator was seated next to the student 

at the table. The reliability data collector was seated behind the student and the 

Investigator. 

Materials 

The reading material selected was a series of high interest, easy reading 

stories developed from the "Dolch First Thousand Words for Children's 
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Reading" (Dolch, Dolch. & Jackson, 1960). This series of Dolch Classic Books 

is designed to afford the reader success and growth in literature. Each book 

consisted of fifteen to seventeen short stories from which the investigator 

selected the needed short passages for repeated readings. The investigator 

selected a new story each day to prevent the confounding variable of increasing 

interest In and knowledge about the story. The passages took approximately 

two minutes to read and consisted of a varying number of words depending on 

the reading rates of individual subjects. Carver (1990) defines a standard word 

as being six character spaces. Standard words are calculated by counting "the 

number of keystrokes needed to type the material if it were all typed on one line 

with one space after each word and two spaces after every sentence" (Carver, 

1990, p. 9) and dividing the sum by 6. 

The investigator selected thirty passages for each subject that would take 

approximately two minutes to read. The subjects used the actual books in the 

experimental sessions to ensure ecological validity and practical utility. Print in 

the Dolch series of books is 14 point type. The investigator determined the 

length of the passages for each subject by taking a mean of the prebaseline 

reading rate per minute and multiplying the mean by two; this procedure yielded 

passages that could be read in approximately two minutes. Passage length 

was determined with this procedure following baseline and after each 

subphase. Passages varied in length, but took an average of two minutes to 

read during the initial reading of each subphase. The investigator used a 

stopwatch to collect data on standard words per minute, and a cassette recorder 

was used to record all sessions. 

38 

' ' ^ ' ' ' - • " • • • J-^L-^^^ 



W B I ^ 

Dependent Measures / Observational Categories 

Throughout the study, three dependent variables were measured: oral 

reading rate, error rate, and comprehension. The oral reading rate is defined as 

the average number of standard words read per minute during the oral reading 

of a selected passage. Error rate is defined as the number of standard words 

Incorrectly identified per minute during the oral reading of a selected passage. 

Comprehension was determined as the percentage of content words voluntarily 

provided by the student through an oral retelling of the passage following the 

last reading of the session. 

The investigator selected oral retelling as a comprehension measure 

because It could be used at each setting without requiring the student to 

complete a paper and pencil task. Retelling is a common procedure in the 

assessment of reading comprehension; its use has been confirmed through 

practice and research as a valid measure of comprehension (Harris & 

Hodges,1981; Irwin & Mitchell, 1983; Johnston, 1992; and Kalmback, 1986) 

The efficacy of using oral retelling as a comprehension measure has 

been established by Fuchs, Fuchs, and Maxwell (1988) in a study validating 

informal reading comprehension measures. In this study, oral retelling 

demonstrated criterion validity by correlating well with comprehension 

measures on standardized reading tests such as the Stanford Achievement 

Tests. It also demonstrated construct validity when compared with other 

informal measures of comprehension, such as question and answer formats or 

the cloze procedure. Oral recall compared favorably, indicating concurrent 

validity. Salvia and Hughes (1990) advocated the use of oral retelling and also 

provided evidence of its face validity. Fuchs et al. (1988) concluded that oral 

retelling was an accurate measure of comprehension. 
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Fuchs et al. (1988) and Salvia and Hughes (1990) suggested that one 

useful and valid scoring procedure is to tally the percentage of content words 

retold by the subject. Content words are defined as proper nouns, common 

nouns, adjectives, adverbs, and verbs. The student's retelling is compared to 

the passage by tallying the total number of exact matches or synonyms with 

words contained in the passage. A percentage Is then obtained by the following 

formula: 

number of content words in retelling 
number of content words in passage = Percentage of content words retold. 

This procedure can easily be replicated in the classroom. Fuchs et al. 

(1988) also Indicated that this type of scoring produced 86% interobserver 

reliability coefficients, indicating Its practicality and usefulness as a valid 

informal reading comprehension measure. 

Measurement / Observation Procedure 

During baseline and the intervenfion phases, the investigator determined 

the three dependent variables for each session. The investigator recorded all of 

the experimental sessions on cassette tape to enable accurate calculation of 

interobserver reliability. 

The investigator recorded oral reading rate for the initial reading and 

each succeeding rereading of the selected passage. She used a stopwatch to 

measure the time from the beginning of the first word to the ending of the last 

word for each reading. The investigator calculated words per minute with the 

following formula: 
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standard words in the passage y ^^ _ 
number of seconds read ^ 60 - en-or rate. 

Before each session the Investigator reminded the subject of the criterion 

rate; following each reading the Investigator reported the rate to the subject. 

The Investigator measured error rate concurrently with oral reading rate. 

Following the sessions, she reviewed the cassette recording and marked words 

identified Incorrectly on a photocopy of the passage. The investigator marked 

substltufions, insertions, and omissions with a diagonal slash. In the event of a 

successful correction initiated independently by the student, the investigator 

circled the word and scored it as correct. The Investigator transferred the errors 

or miscues to the form found in Appendix C and scored the miscues as 

acceptable, unacceptable, or self-corrected according to guidelines by Christie 

(1979). The invesfigator used only unacceptable miscues that were not self-

corrected and disrupted the meaning of the passage to calculate error rate. The 

investigator determined error rate by the following formula: 

number of unacceptable miscues ^ „ 
^..^L^^^ ^4 ^^^^»^o r̂ oH X 60 = error rate. 
number of seconds read 

Oral retelling was used as an informal measure of comprehension. After 

reaching criterion, the subject was asked to give one oral retelling of the 

reading within 4 minutes. The investigator recorded the retelling on cassette 

tape. She Initiated retelling by the following prompt: "What would you tell Ms. 

(the student's reading teacher) about this story?" If the subject 

finished before the four minutes had expired, the following prompt was used 

after 10 seconds of silence: "You are doing very well." The investigator used a 

voice inflection at the end of her statement to serve as the device to encourage 
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the subject to confinue. If time still had not expired after another 10 second lag, 

the following final prompt was given: "Is there anything else you would tell Ms. 

?" 

The investigator calculated the percentage of content words used in the 

retelling. First, the Investigator determined the content words for each passage 

according to the previous definition. Two raters identified the content words by 

underlining them on a copy of each passage. If any discrepancies existed 

between the raters, a third rater determined if the word was a content word. The 

investigator compiled a list of these content words found in the text passage. 

(See Appendix D.) 

Second, the investigator used a transcribed version of the student's 

retelling to determine matches on content words used in the recall measure. 

She underlined content words of the retelling and placed them alongside the 

list of content words in the text passage. (See Appendix D.) The invesfigator 

compared the content words in the original text and the content words in the 

transcription. On this checklist, exact duplicates and synonyms of content words 

found in original text were considered matches. A percentage was obtained by 

dividing the number of content words retold by the number of content words in 

the passage. This number was graphed to show dally percentages of content 

words retold. 

Data Collection System 

Intervention Procedure 

Prebaseline. During the prebaseline phase, the student was asked to 

read for two minutes from a library book, reading book, or a social studies book. 

The investigator calculated standard words per minute (Wpm) for each reading. 
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Following each session, the student was asked to retell the story or passage. 

This prebaseline phase consisted of three sessions. The student became 

familiar with the Investigator, and rapport was established prior to collecting 

baseline data. These sessions added substance to internal validity and 

prevented the confounding of familiarity to the Investigator. The Investigator did 

not calculate error rate and percentage of content words recalled for 

prebaseline data; however, these sessions were recorded on cassette tape to 

help the student become familiar with the procedures of the baseline and 

intervention phases. No rereading of passages occurred dunng the 

prebaseline phase. 

Baseline. During the baseline phase, the investigator collected data on 

oral reading rate, error rate, and percentage of content words in the oral 

retelling on at least three successive days or until a stable baseline had been 

established. Each subject read one story each day, and no rereading of 

passages occurred. 

During baseline instructions were given to the student, and it was made 

clear that the Investigator would not prompt the subject by correcting incorrect 

pronunciations, omissions, or errors of any type during the reading. The student 

was informed that he or she might ask for help with an unknown word after 

completing the passage. The subject was asked to read one passage, during 

which time the investigator used a stopwatch to fime the subject from the 

beginning of the first word to the ending of the last word. The investigator did 

not give feedback to the subject regarding reading rate or error rate. Then the 

student was asked to retell the story, and the retelling was recorded on cassette 

by the investigator. The investigator thanked the subject for attending the day's 

session. 
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Intervention. The changing criterion intervenfion consisted of four step

wise increments made In reading rate across four Intervention subphases. 

Primarily, criterion rates were based on the professional estimate of the 

students' abilities. However, as suggested by Alberto and Troutman (1990), the 

Investigator used as a guide the recommendation of setting the first intervention 

criterion at a rate 50% higher than the mean of the baseline rate. The 

succeeding criterion rates were determined by the highest rate of the previous 

subphase data. The selection of this rate was based on the assumption that, if 

the student was able to perform at that high frequency once, the behavior would 

be strengthened and maintained at that level during the next subphase. Within 

each subphase, individual reading selections were reread until the criterion rate 

was achieved or until the subject experienced fatigue and stated a desire not to 

confinue. 

At the onset of intervenfion prior to the first reading selection, the 

investigator informed the subject of the mean baseline reading rate and the 

criterion rate selected for the first phase of intervention. The investigator 

explained the intervenfion and the procedure to obtain criterion reading rates. 

She also told the subject that asking for help with an unknown word was 

possible after each reading. She informed the subject of the criterion selected 

for the present subphase and the plan to raise the criterion level regularly. She 

gave positive verbal reinforcement If an Increase in reading rate was achieved 

over the previously obtained rate. After each reading, the investigator reported 

the rate of reading to the student. The student was able to ask for help with an 

unknown word. The subject continued to reread the passage until the criterion 

rate was met or exceeded or until the subject experienced fatigue and stated 

that he/she no longer wished to continue. Following the final reading of the day, 
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the investigator asked the subject to orally retell the passage. After critehon 

was reached for five days, the next subphase began, and intervention on the 

next criterion rate was Initiated. 

To determine whether there were any negative effects of the intervention 

on the subject's classroom performance, the investigator had weekly meetings 

with each subject's classroom reading teacher. The investigator provided a 

form for the teacher to document and record positive and negative comments 

about the intervention. (See Appendix E.) Had the teacher noted any negative 

effects during the weekly meefings, the investigator would have discontinued 

the intervention. 

Interobserver Reliability 

The investigator served as the primary data collector throughout the 

study. This added internal validity and decreased the chance that the primary 

data collector was a source of variability. The Investigator trained an additional 

observer to collect reliability data on 25% of the sessions. The observer 

calculated reliability for reading rate, error rate, and number of content words 

retold during baseline and intervention stages. Since the investigator recorded 

all sessions on cassette tape, reading rate, error rate, and percentage of words 

retold were computed after the sessions. 

The investigator calculated interscorer agreement for reading rate for 

25% of the passages with the following formula: 

Smaller amount of time ,, ,^^ _ ^ . . 
Larger amount of time ^ ^^^ = ^^^^ "̂̂  ̂ ^ Agreement. 
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A point-by-point evaluation was conducted for determining reliability in 

reading error rate. The reliability collector made a listing of the unacceptable 

errors in each selected passage. She compared this list with the list of errors 

compiled by the investigator. Agreement and disagreement between the 

invesfigator and the reliability observer was determined for each error. Then 

agreements and disagreements were tallied. The following formula was used 

to determine the percent of agreements: 

Ag reem ents 
Agreements + Disagreements ^ ^^^ = ^^^^ "̂̂  °^ Agreement. 

Interscorer agreement on the comprehension measure was calculated 

using the point-by-point formula used in determining reliability in error rate. The 

reliability observer constructed a lisfing of content words given in the retelling. 

She compared this list with the list prepared by the investigator. Agreement 

and disagreement for each content word was determined. 

This study included a reliability measure on the independent variable. 

The investigator provided a checklist containing the steps to be followed by the 

primary data collector to an independent observer for 25% of the sessions to 

ensure that the investigator followed standardized procedures for each student. 

(Appendices F and G contain the checklists for baseline and intervention 

procedures.) Internal consistency was established by documenting the 

adherence to procedural safeguards and standardized procedures for all 

subjects across the baseline and intervention subphases. 
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Results 

An agreement level of 99% was obtained for reliability on reading rate 

and error rate. A 98% agreement level was calculated for number of content 

words retold. Procedural guidelines were checked for 25% of the sessions at 

100% accuracy. These data indicate that an extremely high level of consistency 

between the data collected by the Investigator and the observer was present 

throughout the study. 

Generalization 

To assess the Impact of the repeated readings to general classroom 

reading, once each week the investigator asked the subjects to read a passage 

from a literary textbook (e.g., basal reader) that was currently being used in the 

classroom. The investigator recorded reading and error rate on this passage, 

and she asked the student to do an oral retelling of these passages. The 

Investigator graphed data to demonstrate the generalization effect of the 

procedure. 

Maintenance 

Following the intervention, the investigator collected maintenance data 

by asking the subjects to engage in repeated readings once weekly for four 

weeks using additional passages from the materials used during intervention. 

The criterion level for the final subphase of the Intervention remained constant 

dunng this maintenance period. 
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Analyzing Data 

The changing-criterion design format Is graphed in three phases: 

baseline, intervention and maintenance. The three phases are separated by a 

solid vertical line on the graph. Data points between phases are not connected. 

However, data points are connected between points within the baseline phase. 

The intervention phase consists of four subphases. Data points are connected 

within but not across subphases. The data for the intervention subphases are 

identified according to the criterion selected for each phase. A solid horizontal 

line Indicates the criterion level. To clarify the data, only initial and final 

readings are graphed. Data points collected during the maintenance phase are 

not connected. 

A baseline is considered stable If no data points vary more than 50% 

from the mean of all the data points in the baseline. The baseline data should 

be stable Indicating that a trend (3 successive data points in the same direction) 

does not exist. To demonstrate positive effects of the intervention, there should 

be an Increase in initial reading rates across the subphases for each subject. 

Ideally, the number of readings to criterion should decrease within each 

subphase. The data points depicting the measure of generalized reading 

should increase from subphase to subphase. 

Summary 

Four subjects with low vision, three female and one male, participated in 

this study to increase reading fluency. The study was designed for elementary 

students in grades one through six. The subjects selected for the study had 

demonstrated slow reading rates or specific reading problems. The intervention 

program used the method of repeated readings employed by a changing 

48 

• - C • ' " -'""'' ^ ' ' - I • i f i M l i I ' I mi « ^ 1 



inAi'L lU ^^^:^.i:x^ .'•.;.'M7.:<»J JcyrfTYT'et, ' n^r. 

criterion design. Reading rate, error rate, and percentages of content words 

retold were recorded during daily sessions. Data were graphed and analyzed 

visually. 
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CHAPTER IV 

RESULTS 

The intent of this study was to determine the effects of an intervention 

program which used the method of repeated readings for increasing reading 

fluency In elementary students with low vision. Error rate and comprehension 

were also monitored. The intervention was designed for students with low 

vision placed in first through sixth grade. The subjects selected for this study 

had previously demonstrated slow reading rates or specific reading problems 

that hindered competitive academic placement. 

A changing-criterion design was employed to evaluate the effects of 

repeated readings. Experimental sessions took place during regularfy 

scheduled school days over a five-week period in the subjects' school 

environments. Each subject reread a short, high interest passage for 

approximately two minutes from a controlled vocabulary series until the 

predetermined criterion was achieved. Criterion rates were systematically 

Increased in four increments in successive subphases during the intervention 

phase. Data were graphed and analyzed visually to determine the 

effectiveness of the intervention. 

Subiect 1 

The results of the study for Subject 1 are presented in Figure 1. Initial 

and final readings are presented in this figure; reading rates for all rereadlngs 

are listed in Table 1. During the baseline phase, the subject read in a range 

from 41 to 52 Wpm. The average reading rate during the baseline phase was 
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Figure 1. Reading rates, error rates, and retelling percentages for Subject 1 
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Table 1 

Reading Rates on All Readings for Subject 1 

Sessions 
U 

1 
2 
3 

4 
5 
6 
7 
8 

9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 

1 

52 
41 
41 

53 
53 
57 
55 
48 

71 
45 
66 
70 
68 

81 
65 
52 
68 
77 

74 
67 
73 
62 
77 

62 
72 
67 
65 

Number of Readings 

2 3 4 

Baseline 

First Intervention phase (CR=55) 
60 
74 

68 

Second intervention phase (CR=65) 

54 57 65 

Third intervention phase (CR=75) 

80 
65 78 
71 87 

Fourth intervention phase (CR=85) 
83 99 
60 76 82 
81 90 
86 
95 

Maintenance phase (CR=85) 
86 
86 

116 
95 

Generalizafion 
5 Measure 

27 

41 

42 

85 

59 

Note. Criterion level = CR 
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45 Wpm. A descending baseline was evident prior to the implementation of the 

first phase of the intervention. 

The criterion level selected for the first subphase of the intervention 

phase, based on the professional estimate of the student's ability, was 55 Wpm. 

On initial readings, the subject read in a range from 48 Wpm to 57 Wpm. The 

average Initial reading rates for this subphase was 53 Wpm. The subject met 

criterion on most days with only one rereading. However, on two days no 

rereadlngs were required. 

During the second subphase of the intervention phase the critehon level 

was raised to 65 Wpm. This criterion was selected by the investigator as an 

appropriate goal that would allow the subject to build a positive attitude toward 

her reading and her ability to achieve criterion. Reading rates ranged from 45 

Wpm to 71 Wpm. The average inifial readings were 64 Wpm. The subject 

easily met criterion on the first reading on Day 9; however, four readings were 

required to meet criterion on Day 10. The subject achieved criterion after one 

reading on the succeeding days in this phase of the intervention. 

The criterion level was raised to 75 Wpm during the third phase of the 

intervention. Reading rates for the subject ranged from 52 Wpm to 81 Wpm. 

The average initial readings were 69 Wpm. The subject obtained criterion by 

using repeated readings on three of the days in this phase. 

During the fourth phase of the intervention the criterion level was 

increased to 85 Wpm. The range of reading rates on initial rates was from 62 

Wpm to 77 Wpm. Average initial reading rates were 71 Wpm. Criterion levels 

were reached at the end of the phase easily with the use of one rereading for 

Day 22 and Day 23. 
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Maintenance data were collected once each week during the four weeks 

following the intervention phase. The criterion level for this period remained at 

85 Wpm. Average initial reading rates were 67 Wpm. The subject achieved 

and maintained criterion by using only one rereading on each of the days. The 

final readings were consistent with those in the previous phase. 

A generalization measure was obtained during each week of the 

intervention. The rates for generalized reading were: 27, 41, 42, and 59 Wpm; 

the subject demonstrated a steady increase in reading rates on typical 

classroom reading materials that ranged from 27 Wpm in the first intervention 

phase to 59 Wpm in the final intervention phase. Generalization effects were 

found since the overall effect of the intervention was transferred to reading rates 

for typical classroom material without the use of repeated readings. 

Generalized reading measures and all reading rates are depicted in Table 1. 

Error rates and a percentage of content words retold were also recorded 

for each day of the study. Table 2 lists all error rates for Subject 1. Error rates 

generally decreased during repeated readings within a daily session. Error 

rates did not increase when reading criterion levels were raised. The retelling 

percentages indicated an increasing trend in the subject's ability to recall the 

story, ensuring that comprehension was not adversely affected by an increase 

in reading rate. 

Experimental control was demonstrated by the steadily increasing 

reading rates with each stepwise change In criterion. The rate of reading on the 

initial reading steadily increased within and across subphases. Also, an 

increase in reading rate generalized to typical classroom materials that were 

not read with repeated readings. In addition, the error rate decreased within 

repeated readings of a single passage. The number of content words retold 
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Table 2 

Error Rates on All Readings for Subject 1 

Sessions 
U 

1 
2 
3 

4 
5 
6 
7 
8 

9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 

1 

3 
6 
2 

1 
2 
3 
4 
2 

3 
7 
1 
3 
3 

1 
3 
5 
1 
4 

3 
4 
4 
5 
3 

1 
2 
5 
4 

2 

1 
0 

0 

0 

1 
3 
1 

0 
2 
1 
0 
2 

2 
2 
0 
1 

Number of Readings 

3 4 

Baseline 

First intervention phase 

Second intervenfion phase 

1 2 

Third intervention phase 

0 

Fourth Intervenfion phase 
0 
2 1 
0 

Maintenance phase 

Generalization 
5 Measure 

2 

4 

4 

3 

4 
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steadily Increased across the subphases indicating that comprehension was 

not negatively affected. For Subject 1, the method of repeated readings was 

effective In Increasing reading fluency. 

Subiect 2 

The results for Subject 2 are presented In Figure 2. During the baseline 

phase, the subject read in a range from 76 to 82 Wpm; average initial reading 

rates were 78 Wpm. The intervener chose to collect baseline data for four days 

because of the large difference in reading rate on Days 1 and 3 and to achieve 

a more stable baseline. At the end of the fourth day of baseline, the subject had 

demonstrated his ability to read at a speed comparable to that obtained on the 

first two days of baseline. 

The first intervenfion criterion was determined by the professional 

estimate of the subject's performance. Since the subject was reading with high 

accuracy, the intervener selected a rate to help the subject gain confidence in 

the procedure and to prevent overwhelming the subject. The criterion selected 

for the first subphase of the intervention phase was 110 Wpm. On initial 

readings, the subject read in a range from 74 to 94 Wpm. The average of Initial 

reading rates was 80 Wpm. The subject used repeated readings to build his 

rate to the established criterion. On all days except Day 6, the subject reached 

criterion after two or three readings. See Table 3 for reading rates on all 

readings. 

The criterion level was raised to 120 during the second subphase of the 

intervention. This criterion was selected as appropriate because it was slightly 

higher than the subject's fastest rate in the first phase of the intervention. On 

initial readings, he read in a range from 69 Wpm to 95 Wpm. The average initial 
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Figure 2. Reading rates, error rates, and retelling percentages for Subject 2. 
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Table 3 

Reading Rates on All Readings for Subject 2 

Sessions 
Ji 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 

1 

82 
83 
70 
76 

94 
76 
74 
81 
76 

69 
95 
87 
85 
89 

108 
96 
91 

110 
94 

79 
98 
89 

105 
92 

97 
94 
85 
93 

2 

112 
98 
90 

115 
98 

97 
103 
103 
114 
116 

134 
97 

115 
139 
127 

116 
129 
114 
136 
126 

122 
131 
114 
126 

Number of Readings 

3 4 5 6 

Baseline 

First intervention phase (CR=110) 

103 104 116 
110 

123 

Second intervenfion phase (CR=120) 
104 108 126 
124 126 
108 125 
125 
137 

Third intervention phase (CR=130) 

118 142 
130 

132 

Fourth intervention phase (CR=140) 
122 129 112 162 
142 
123 137 142 
142 
140 

Maintenance phase (CR=85) 
144 
134 147 
136 146 
145 

Generalizafion 
Measure 

58 

66 

67 

84 

Note. Criterion level = CR gg 
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reading rate was 85 Wpm. The subject obtained criterion after 5 readings on 

Day 1. On the succeeding days. Subject 2 used fewer readings to meet 

criterion. 

During the third subphase of the intervention, the criterion level was 

raised to 130 Wpm. The first readings across this phase began to show an 

upward trend In reading rate over phase one and two of the intervention. The 

range on Inifial reading rates was 91 Wpm to 110 Wpm. The average initial 

reading rate was 100 Wpm. Gains in final reading rates were also evident 

throughout phase 3. 

The criterion during the fourth subphase of the intervention was 

increased to 140 Wpm. The range on initial reading rates during this subphase 

was 79 Wpm to 105 Wpm. The average initial reading rate was 93 Wpm. Day 

20 required 6 readings; however, the subject reached his highest reading rate 

of 162 on the sixth reading. Initial reading rates stabilized in this phase. Final 

readings during this subphase indicated a steady upward trend in reading rate. 

During the maintenance phase the criterion level remained at 140 Wpm. 

The subject sustained this reading rate for readings taken once weekly. The 

range on initial reading rates was 85 Wpm to 97 Wpm; the average of initial 

reading rates was 93 Wpm. Final readings corresponded with previous 

readings in the fourth phase. 

A measure of generalized reading was taken during the intervention. 

These reading rates showed a steady increase in the ability to read typical 

classroom material without using repeated readings. The reading rates were: 

58, 66, 67, and 84 Wpm. These generalized measures are shown in Figure 2 

and Table 3. 

59 

" - - • — ' - « ^ * ' " 



EH5Tr-?F-

Error rates and percentage of content words retold were recorded for 

each day of the study. Table 4 lists error rates on all readings for Subject 2. 

Error rates Increased slightly during the third and fourth subphases of the 

intervenfion. The percentage of content words retold remained fairly stable in 

the subject's ability to recall the passage. Comprehension was not adversely 

affected by increasing criterion levels. 

Evidence of experimental control was demonstrated by upward trends in 

reading rates with each stepwise change in the criterion rate. Within the 

subphases, the number of rereadlngs to criterion decreased. Initial reading 

rates increased within and across subphases one through three and stabilized 

in four. The third and fourth measure of generalized reading of a single 

passage indicated an improvement in reading rate. There was a slight increase 

in reading error rate; however, comprehension was not affected. The number of 

content words retold remained relatively constant across the subphases. The 

method of repeated readings was successful in increasing reading fluency for 

Subject 2. 

Subiect 3 

The results of initial and final readings for Subject 3 are presented in 

Figure 3. All reading rate and error rate data are presented in Tables 5 and 6. 

During the baseline phase, the subject read in a range of 98 to 114 Wpm. The 

average initial reading rate was 109 Wpm. A descending baseline was 

evidenced before introducing the intervention procedure. 

The criterion level selected for the first subphase of the intervention was 

based on the professional estimate of the student's ability. Based on the 

baseline reading rates and the subject's reported problem with comprehension, 
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Table 4 

Error Rates on All Readings for Subject 2 

Sess 
11 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 

ions 
1 

0 
0 
0 
0 

1 
0 
0 
0 
0 

1 
0 
0 
1 
0 

4 
0 
2 
2 
0 

1 
0 
1 
3 
0 

2 
1 
1 
0 

2 

0 
0 
0 
1 
0 

1 
0 
0 
0 
1 

2 
1 
0 
7 
0 

0 
1 
2 
8 
0 

0 
3 
0 
1 

Number of Readings 

3 4 5 

Baseline 

First intervention phase 

0 0 
1 

0 

Second intervenfion phase 
1 1 2 
1 0 
0 0 
0 
0 

Third intervention phase 

0 5 
0 

0 

Fourth intervenfion phase 
0 0 1 
1 
2 1 1 
7 
0 

Maintenance phase 
1 
0 1 
0 0 
2 

Generalizafion 
6 Measure 

0 

0 

1 

1 

1 

0 
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Figure 3. Reading rates, error rates, and retelling percentages for Subject 3. 
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Tables 

Reading Rates on All Readings for Subject 3 

Sessions 
U 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 

1 

114 
102 
121 
98 

128 
142 
86 
90 

114 

125 
151 
145 
158 
159 

156 
135 
131 
156 
159 

161 
136 
147 
173 
150 

157 
166 
151 
151 

Number of Readings 

2 

Baseline 

First intervention phase (CR=130) 
146 

141 
177 
139 

Second intervenfion phase (CR=145) 
147 

Third intervenfion phase (CR=150) 

160 
165 

Fourth intervention phase (CR=160) 

181 
161 

174 

Maintenance phase (CR=160) 
170 

179 
179 

Generalizafion 
Measure 

88 

96 

112 

126 

Note. Criterion level = CR g^ 
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Table 6 

Error Rates on All Readings for Subject 3 

Sessions 
li 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 

1 

0 
1 
2 
1 

0 
3 
2 
1 
1 

1 
3 
2 
2 
3 

2 
5 
0 
5 
6 

1 
4 
3 
3 
2 

1 
3 
3 
2 

Number of Readings 

2 

Baseline 

First inten/enfion phase 
2 

1 
1 
1 

Second intervenfion phase 
0 

Third intervention phase 

2 
2 

Fourth intervention phase 

1 
4 

1 

Maintenance phase 
1 

2 
4 

Generalizafion 
Measure 

2 

5 

3 

3 
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a criterion level of 130 Wpm was selected. This criterion was a slight increase 

over the highest baseline reading rate. Initial readings ranged from 86 to 142 

Wpm. The average initial reading rate was 112 Wpm. Generally, the subject 

met criterion with two readings; on Day 2 no rereadlngs were required. 

During the second subphase of the intervention the criterion level was 

Increased to 145 Wpm. The criterion was selected by the Intervener as an 

appropriate goal that was not predicted to compromise comprehension. Initial 

reading rates ranged from 125 to 159 Wpm. The average initial rate was 148 

Wpm. These rates show an evident Increase over baseline data. The only day 

that required a rereading was on Day 10 of this phase of the intervention. 

The criterion level was raised sllghfiy during subphase three to 150 

Wpm. Initial readings ranged from 131 to 159 Wpm, and the average initial rate 

was 147 Wpm. The subject was able to achieve and maintain this rate on three 

days with no rereadlngs. Day 16 and 17 required only one rereading. Initial 

readings during the second and third phase are relatively stable. 

During the fourth subphase of the intervention the criterion level was 

raised to 160 Wpm. Initial and final readings showed an increase in reading 

rate. Subject 3 read in a range of 136 to 173 Wpm on initial readings, and the 

average initial rate was 153 Wpm. The rate of 136 Wpm is consistent with rates 

collected across these phases. 

Maintenance data were collected during the following four weeks. The 

criterion level of the fourth phase remained at 160 Wpm. Clearly, Subject 3 was 

able to maintain the reading rate achieved in phase four. Initial and final 

readings were consistent with those in the previous phase. 

Each week during the intervention a measure of generalized reading 

was obtained using typical classroom material. These rates were obtained 
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without the use of repeated readings. The subject demonstrated a steady 

upward trend In reading rates across the subphases of the intervention. These 

reading rates were: 88, 96, 112, and 126 Wpm. Generalized measures and all 

reading rates are depicted in Table 5. 

Error rates and percentage of content words retold are shown in Figure 3, 

and Table 6 lists all error rates for Subject 3. Error rates show some variability 

across the subphases, with a slight increase evident in subphase three. 

Percentage of content words retold appear relatively stable across the 

subphases. However, during subphase 2, the subject was unable to recall the 

passage read from her classroom textbook. The Investigator noted the 

complexity of the vocabulary and the number of infrequently used words in this 

passage. Comprehension did not seem to be adversely affected throughout the 

intervention; however, during Days 14 and 19 percentages of content words 

retold on the measure of generalized reading were extremely low. 

Experimental control was demonstrated by steadily increasing reading 

rates with each stepwise change in criterion. The rate of reading on initial 

readings showed improvement across the subphases. In addition, an increase 

in reading rate was generalized to typical classroom materials that were not 

subject to repeated readings. Error rate showed some variability across the 

subphases. Also, the percentage of content words retold remained relatively 

stable throughout the intervention, indicating that comprehension was not 

adversely affected by repeated readings. For Subject 3, the method of repeated 

readings was effective in increasing reading fluency. 
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Subiect 4 

The results of the intervention for Subject 4 are shown in Figure 4. Initial 

and final readings are presented in this figure; all reading rate data are listed in 

Table 7. During the baseline phase, the subject read in a range of 9 to 17 Wpm. 

The average reading rate for this phase was 14 Wpm. A descending baseline 

was evident prior to the beginning of the first phase of the intervenfion. 

During the first subphase of the intervention, the criterion level was 25 

Wpm as determined by the professional judgment of the invesfigator. Initial 

readings during this phase remained stable and were in a range from 14 to 18 

Wpm. The average initial reading rate for this subphase was 16 Wpm. The 

subject used five repeated readings to build her rate to criterion on Day 7; three 

or 4 repeated readings were used on other days during this subphase. 

The criterion level was raised to 30 during the second subphase of the 

intervention. This criterion was determined appropriate because it was slightly 

higher than the subject's fastest rate in the first phase of the intervention. On 

Day 10 the subject required 7 readings to meet criterion; Day 13 required 8 

readings to meet the criterion of 30. The range of initial rates for this subphase 

was 18 to 19 Wpm, and the average Initial rate was 19 Wpm. Rates on initial 

readings indicated a slight increase over baseline rates. 

During the third subphase of the intervention the criterion level was 

raised to 33 Wpm. The intervener selected this slightly increased criterion since 

the subject had difficulty reaching the previous criterion on Day 10 and Day 13. 

The intervener felt that by sllghfiy increasing the criterion from 30 to 33 Wpm, 

the subject would gain confidence and skill in using the repeated readings. On 

Day 15 of this subphase the subject required 8 readings to meet criterion. On 

succeeding days three readings were required. Initial reading rates, ranging 
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Figure 4. Reading rates, error rates, and retelling percentages for Subject 4. 
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Table 7 

Reading Rates on All Readings for Subject 4 

Sessions 
11 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

1 

9 
16 
17 
13 

18 
17 
16 
14 
15 

18 
19 
18 
19 
19 

17 
23 
19 
21 
28 

20 
26 
20 
16 
25 

38 
41 
29 

2 

1 
15 
18 
19 
22 
17 

Number of Readings 

3 4 5 6 7 8 

Baseline 

-irst intervenfion phase (CR=25) 
18 28 
29 
21 24 26 
28 
24 26 

Second intervenfion phase (CR=30) 
19 
38 
25 
24 
23 

15 21 24 26 31 

26 33 
20 24 21 25 27 30 
29 31 

Third intervention phase (CR=33) 
25 
25 
28 
23 
26 

20 22 24 29 28 33 
33 
34 
33 
43 

Fourth intervenfion phase (CR=38) 
31 
38 
29 
32 
27 

30 

32 34 34 56 

28 59 
35 35 30 35 44 
34 39 

Maintenance phase (CR=38) 

39 

Generalizafion 
Measure 

23 

25 

25 

32 

Note. Criterion level = CR 
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from 17 to 28 Wpm, were slightly accelerated during this phase. The average 

Initial reading rate was 22 Wpm. 

The criterion during the fourth subphase of the intervention was 

Increased to 38 Wpm. Inifial rates of 16 to 26 Wpm showed no increase in rate. 

The average Initial rate was 21 during this subphase. Second and final 

rereadlngs were faster when compared to other rates. 

The criterion during the maintenance phase remained at 38 Wpm. The 

subject sustained her ability to read at this level. These readings were taken 

once weekly; the subject demonstrated the ability to maintain gains made 

throughout the intervention. Perhaps the most dramatic comparison can be 

made by examining baseline inifial reading rates and maintenance initial 

reading rates. It is evident that an increase in reading rate occurred throughout 

the intervention. 

A measure of generalized reading was taken once weekly during each 

phase of the intervention. These reading rates were: 23, 25, 25, and 32 Wpm. 

Reading rates showed a small increase in reading rate between the first phase 

of the intervention and the second phase of the intervention. The rate stabilized 

in the third week and a substantial gain of 7 Wpm was indicated by the fourth 

phase of the Intervention. 

Error rates and percentage of content words retold were recorded for 

each day of the study. Table 8 lists error rates on all readings for Subject 4. 

Error rates varied markedly throughout the intervention, with a slight decrease 

in error rates on final readings throughout the intervention phase. The 

percentage of content words retold increased slightly across the subphases. 

During the maintenance phase the subject showed evidence of a good 

increase in the ability to recall and retell the story over initial rates taken during 
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baseline. Increases in reading rates through the use of repeated readings did 

not adversely affect the subject's ability to recall the story. 

Evidence of experimental control was demonstrated by increases in 

reading rates with each stepwise change. In addition, initial reading rates 

increased slightly across subphases Error rate varied throughout the 

intervention. The percentage of content words retold increased slightly. The 

method of repeated readings was moderately effective for Subject 4. 

Validity 

Internal validity of this study was established by demonstrating that only 

the Intervention was responsible for the Increase in reading rates. Factors that 

demonstrate the internal validity of this study include the following: 

(a) experimental control was demonstrated by each stepwise change in 

criterion, resulting in an increase in reading rate for each subject; (b) strict 

adherence to standardized procedures was maintained throughout the study; 

(c) high interobserver reliability was maintained; and (d) there was the 

consistency of one investigator and primary data collector throughout the study. 

External validity was established by demonstrating the desired effects of 

the intervention across four subjects. External validity was also established by 

intrasubject generality. The subjects were able to generalize reading rate 

behavior change to classroom reading as was evidenced by weekly probes 

using a current literary textbook. Each subject showed Increases in reading 

rates taken from currently used textbooks. Since no rereadlngs were used 

during the weekly collection of the generalization measure, the increase in 

reading rate is reflective of the ability to read at a faster rate. 
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Tabled 

Error Rates on All Readings for Subject 4 

Sessions 
JJ 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

1 

4 
6 
6 
5 

4 
5 
5 
4 
4 

4 
7 
9 
4 
5 

6 
5 
4 

10 
10 

9 
3 
2 
4 
5 

2 
0 
6 

2 

4 
2 
2 
3 
4 

2 
2 
2 
1 
1 

4 
1 
5 
5 
5 

3 
2 
1 
4 
3 

3 

Number of Readings 

3 4 5 6 7 

Baseline 

First inten/enfion phase 
6 2 
3 
4 2 4 
2 
1 1 

Second intervention phase 
3 3 5 4 2 

1 1 
2 0 1 1 1 
1 1 

Third intervention phase 
4 3 3 3 1 
0 
2 
4 
3 

Fourth intervention phase 
1 2 2 1 0 

1 2 
1 0 0 0 0 
3 2 

Maintenance phase 

3 

Generalization 
8 Measure 

4 

2 
2 

0 

2 

1 

Note. Criterion level = CR 
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Ecological validity was evidenced by the generalized effect of faster reading 

rates demonstrated in weekly sessions as the student was asked to read from a 

literary text used in the classroom. Improvement in reading rate enhanced 

classroom participation by enabling the student to read more efficiently and 

complete reading tasks within a time frame more commensurate with others in 

the classroom. 

Summary 

The purpose of this study was to determine the effects of an intervention 

program using the method of repeated readings for increasing reading fluency 

(specifically, oral reading rate) in elementary students with low vision. Four 

subjects, three female and one male, ranging in age from 7 to 11 participated in 

the study. 

Single-subject research employing a changing-criterion design was 

used to evaluate the effects of repeated readings on students with low vision. 

The intervention consisted of four stepwise increments made in reading rate 

across four intervention subphases. The results indicated that the intervention 

was successful in increasing reading rate for all subjects. The intervention did 

not adversely affect error rate or comprehension. 
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CHAPTER V 

SUMMARY AND DISCUSSION 

The purpose of the study was to determine the effects of an intervention 

program using the method of repeated readings for increasing reading fluency 

in elementary students with low vision. Effects of the intervention on error rate 

and comprehension were also monitored throughout the study. A review of 

literature revealed that reading with low vision and reading with normal vision 

are similar in many aspects. Most conditions of the eye are not causal factors 

for reduced reading rates In students with low vision; however, two factors, 

central field loss and a cloudy ocular media, did seem related to slower rates of 

reading. This study explored the use of the remedial technique of repeated 

readings as an efficient and valuable tool for increasing reading fluency in 

students with low vision. 

Single subject research employing a changing criterion design was used 

to evaluate an intervention program using the method of repeated readings 

across four subjects. These subjects were engaged in the intervention for ten 

weeks during the regular school year. Results indicated that the intervention 

was effective In increasing reading fluency for the students with low vision who 

participated in the study. 

Discussion of Results 

Effect on Readinc Rate 

The intervention was successful in improving reading rates across all 

four subjects. There are several important factors that should to be discussed 

when considering the effect the study had on reading rate. Among those factors 
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are: the selection of an appropriate criterion, the effect of a central field loss and 

a cloudy ocular media, and the effect of the intervention on beginning and 

emerging readers. 

Selection of an appropriate criterion. The Investigator considered 

carefully the criterion increments for each child. Individual decisions were 

made for each student; no group decisions were made across subjects. The 

intervener was cautious about each increment in criterion. She was careful to 

select an appropriate goal for each child that would be attainable, yet 

challenging. 

Subject 1 lacked confidence when the Intervention began; however, her 

criterion goals were increased gradually, and she was able to gain confidence 

through each change in criterion. Subjects 2 and 3 were interested in the 

method used in deciding which criterion was appropriate. Although the 

subjects did not set the goals, they approved of them, and the goals became 

powerful motivators. 

Subject 4 was the youngest participant In this study. She enjoyed 

meeting criterion each day. It became important to her to succeed; each 

session ended positively by achieving criterion. It must be noted that, on Days 

13 and 15, Subject 4 experienced difficulty reaching criterion. However, she 

persevered; it had become crucial to her that she would succeed before the 

session ended for the day. She and the other subjects were motivated to 

succeed by meeting the criterion level. 

All subjects commented on their pleasure at raising their reading rate. 

Since rates were reported after each reading, improving rate and achieving 

criterion became a motivating factor and a positive reinforcer that could not be 

separated from the experimental design. 
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Effect of a central field loss and a cloudy ocular media. Central field loss 

and a cloudy ocular media may inhibit reading rate, as was indicated by Legge 

et al. (1985b). However, the technique of repeated readings was successful 

across all four subjects. Subject 3 had the greatest amount of central field loss. 

She demonstrated the fastest reading rates among the four subjects. This study 

Indicates that it was possible for her to improve her rate and maintain the 

increase in reading rate with a significant central field loss. Subject 2 had some 

field loss and a cloudy ocular media in one eye; he was able to improve his 

reading rate and sustain it during the study. This study concludes that these two 

subjects were able to Improve their rates even with these characteristics of their 

eye conditions. 

Effect of the intervention on beainning and emeroina readers. Emerging 

readers. Subjects 1 and 4. were successful at building rate while acquiring new 

vocabulary. Interestingly, teacher comments regarding improved rates came 

from the teachers of Subject 1 and Subject 4. Midway through the intervention, 

their respective teachers commented on the increased ability of Subject 1 and 

Subject 4 to finish reading with greater speed and confidence. One possible 

explanation for these comments is that since these subjects were experiencing 

the greatest amount of difficulty before the intervention, the results were more 

prominent. Subjects 2 and 3 were both functioning in their classroom relatively 

well. Subjects 1 and 4 were struggling with reading skills. These two subjects 

were working on developing automaticity in the decoding process. The 

confidence in reading could be attributed to automaticity theory. Subjects 2 and 

3 had reached the stage where errors were not as prominent in their reading. 

These emerging readers, Subjects 1 and 4, had the slowest reading rates, and 

improvements In their rate was noted by the teacher. 
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The use of repeated readings to build rate provided an opportunity for 

Subjects 1 and 4 to become practiced in reading. Both subjects were reading 

below grade level expectations and were struggling with classroom reading 

material. The material used in this intervention was a controlled vocabulary 

series that invited success. These students practiced with easy material and 

achieved higher reading rates. They progressed toward the goal of becoming 

an expert in reading by achieving success in reading daily passages. 

The investigator noticed that Subjects 1 and 4 seemed to be the most 

pleased by the successful completion of each session. They also made more 

positive comments to their classroom teacher and reported to their teacher 

criterion changes and daily reading rates. It is possible that the subjects called 

their teacher's attention to their progress. Although Subject 4 experienced the 

smallest gains in overall improvement, she had the most difficulty before the 

intervention. The evidence of Improved rate was markedly noticeable In her 

daily performance. This subject had not been improving with the classroom 

phonetic approach to reading. As was stated in her Learning Media 

Assessment, she was not readily processing information in an auditory mode. 

Repeated readings is a highly visual technique. Since Subject 4 was 

experiencing failure to learn by auditory means, the remedial technique of 

repeated readings provided an avenue to increase sight word vocabulary 

through her visual channel. Both Subjects 1 and 4 were visual learners and 

relied heavily on visual information. This seemed to indicate that repeated 

readings was effective for these subjects whose primary learning medium was 

vision. 
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Effect on Error Rate 

The effect of the intervention on error rate varied across subjects. 

Generally, as exemplified by Subject 4 (see Table 8), as the subject reread 

passages, error rate decreased during each session. However, this did not 

always occur. Subject 1 showed an increase in reading error rate on Days 10, 

20 and 24. Subject 2 had increases in reading error rates on Days 16, 18. and 

23; however. Subject 2 maintained a very low reading error rate throughout the 

study . Subject 3 showed variability with slight increases in error rate during 

subphases 3 and 4. Since Subject 4 was a beginning reader, skills were still 

emerging. Subject 1 was learning vocabulary at every session. Subjects 2 and 

3 rarely encountered an unknown word. Error rate might have a greater 

tendency to Improve if the number of unknown words is greater. Repeated 

readings did decrease error rate for Subjects 1 and 4; however, error rate 

Increased on several days for Subjects 2 and 3. It could be said that these 

subjects focused on rate and that word by word reading was not a priority. 

Error rate results may be indicative of the stage of the reader. Both Subjects 1 

and 4 were still acquiring new words basic to the material selected for the study. 

Subjects 2 and 3 began the study with low error rates, and showed marked 

increases in subphases 3 and 4 of the intervention. 

Effect on Comprehension 

Comprehension was measured by analyzing the number of content 

words retold and comparing this number with the number of content words 

contained in the passage. Comprehension was not adversely affected by the 

intervention. All subjects maintained a relafively stable trend throughout the 

Intervention. However, this is valuable information; Increasing reading rate 
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would not be helpful if comprehension were compromised. Building reading 

rates did not adversely affect comprehension. At the beginning of the 

intervenfion, the retellings were begun in a halting manner. As the intervention 

progressed, It became increasingly easier for the subjects to begin their 

retellings. The built-in prompts were used less and less. Had it been a part of 

the intervention to instruct the subjects about their retellings, an increase in 

comprehension might be readily noticed. 

Across subjects, the children maintained their ability to recall the 

passage. In repeated readings, the emphasis of the technique is placed on 

fluency. It served as a monitor of comprehension. This is an interesting point; 

however, some feel that the reason a student reads slowly is to extract more 

meaning from the text. These subjects have demonstrated that an increased 

rate of reading does not compromise comprehension. To raise reading rates, 

automaticity theory is applied and comprehension is not adversely effected. In 

the review of literature Schreiber (1980; 1987; 1991) and Bromage and Mayer 

(1986) indicated that comprehension is improved with repeated readings. 

While repeated readings did not hinder comprehension, neither did it increase 

comprehension In this study. 

Had the Intervention been sustained over an entire school year or 

semester, gains in comprehension might have been detected more readily. The 

investigator became aware that fewer sessions required a prompt (listed in the 

intervention) in the later subphases of the intervention. The subjects did not 

hesitate to give a brief synopsis of the passage during subphases 3 and 4 and 

the maintenance phase. 

Subject 3 experienced a great amount of difficulty in retelling passages 

read during the weekly generalized measure. The investigator questioned the 
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Student about the difficulty of recalling the passage. The subject thought that 

the reason she could not retell as many details as usual was related to the 

difficulty of the vocabulary. Her astute explanation adds credibility to the idea 

that only when students reach a level of automaficity with details such as 

decoding can they focus their attention on comprehension. 

This subject also suggested another possibility for her lack of 

comprehension. She said that she often had trouble remembering the text of 

material that was In small print. It could be possible that students with low vision 

are focusing on seeing the text rather than decoding or comprehension. This 

emphasizes the need for adequate training in the use of low vision optical 

devices. These devices can make print accessible to the student at any point 

during the day. Large print textbooks are often not available for all materials 

used throughout the school day. 

The Investigator surmised that retelling the passage was particulariy 

tedious for Subject 4. Since this subject was a beginning reader, the focus of 

remembering vocabulary and making the passage sound like oral language 

should have been the emphasis. However, because of the structure of the 

intervention, it was necessary to focus the student on recall at the end of each 

session. The student became accustomed to retelling, and at least some of her 

attention was focused throughout the session on the ability to recall the 

passage. 

Teacher Comments 

Each week the Intervener met with the teachers of all subjects. 

Comments regarding the intervention were offered at that time. No negative 

comments were ever shared in written or oral form. The teachers of Subjects 2 
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and 3 were complimentary about the subjects' attitudes toward the intervention 

Even more positive comments were made about the progress in reading rate 

and confidence In oral reading by the teachers of Subjects 1 and 4. 

There are several possible explanations for the difference in comments 

between the teachers of Subjects 2 and 3 and the teachers of Subject 1 and 4. 

Subjects 1 and 4 were still gaining in basic reading skill. Both subjects still read 

aloud in their mainstream classes, and perhaps these teachers had greater 

opportunity to view their progress. These students had the lowest reading rates 

and possibly the most to gain from the intervention. Both of these subjects 

enjoyed the practice of repeated readings and used it voluntarily to practice 

reading work In their classrooms. They applied the strategy of the intervention 

to reading tasks in their assigned work. Both students briefed their teachers 

about their progress during the intervention. 

One beneficial side effect of the intervention was a noted difference in 

self-esteem for Subjects 1 and 4. These students were pleased with the 

progress they had made; their teachers noticed it and commented on their 

positive Improvement In self-esteem on the weekly report form. The increase in 

self-esteem was demonstrated by positive comments about how much 

improvement had been made since a previous criterion level. Subject 4 was 

heard talking about her reading rate with her friends. This subject applied the 

technique of repeated readings on material she was required to read in the 

classroom. She told her teacher that she would like to read the passage and 

then she would ask her for help with unknown words. She read the passage 

several times until she had comprehended the text. The teacher commented on 

the subject's ability to help herself with this technique taught in the intervention. 

The study provided Subject 4 with a tool that she can confinue to use to help 

81 

• ! • • I l l II • • 



make reading accessible. It gave her some power over her difficulty with 

reading. 

The weekly report forms and the formality of asking for teacher input 

weekly had a positive impact on the study. These teachers felt that they were 

an integral part of the study. Teachers made comments about the attitudes of 

the students after the intervention sessions. They monitored any changes in 

reading behavior and made comments about the completion of work, amount of 

time required for reading assignments, and the ability of the students to read 

aloud in front of a reading group or participate in class acfivities. They were 

regarded by the intervener as valuable resources as they provided a window 

into viewing the overall impact of the intervention on the subjects. The teachers 

were asked for their Input whenever they did not have fime to fill out comment 

sheets. Good rapport was established between the investigator and the 

cooperating teacher. Again, a positive attitude prevailed between teacher, 

student, and invesfigator toward the intervention and the subsequent impact on 

the student. 

The teachers of students with visual impairments were also aware of the 

positive outcomes of this study. These teachers were also asked about evident 

changes in the subjects' behavior. Since Subjects 1, 3, and 4 received help at 

least weekly from the teacher of students with visual impairments, it was 

possible for them to observe changes in reading performance. These teachers 

also questioned the students about the study. They provided an excellent 

source of subject comments and related these comments to the Investigator. As 

a result of the observed success of the intervention, the method of repeated 

readings was included in the educational plan for Subjects 1 and 4 during the 
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coming year. Extended Year Services also planned to use repeated readings 

to help maintain the progress that Subject 4 had made during the intervention. 

Parent Comments 

Although the study did not include a periodic check with the parents, 

voluntary feedback was obtained for Subjects 1. 2, and 4. Subject 1 showed 

good improvement In the classroom as was noted in the improvement of 

reading grades; the mother of Subject 1 took the fime to check on her child's 

progress as she had noted an improvement in reading skills at home. Subject 1 

was able to do her work more quickly. The mother of Subject 2 also noted an 

Improvement in fime required for reading assignments and was favorably 

impressed with the study. 

The grandmother of Subject 4 observed the intervention on two 

occasions and asked for materials to help Subject 4 throughout the summer. 

She had noficed positive changes in reading rate, reading skills, and attitude 

toward reading. The grandmother felt that the approach of repeated readings 

had been highly beneficial for Subject 4. This grandmother had helped Subject 

4 with decoding (sounding out) words in her reading assignments. Since the 

subject has great difficulty in auditory memory, it became evident that progress 

was being made in the technique of repeated readings because Subject 4 was 

able to use visual memory to recall sight words. 

Subiect Factors 

Subject 3 was referred to the intervener as needing help with reading 

skills. She was able to build an excellent reading rate using the controlled 

vocabulary text; however, she showed no signs of improvement in reading 
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comprehension, which was one of her teacher's goals for the intervention. It is 

possible that, if more difficult material had been used for the intervention, 

different outcomes would have been noted. Since Subject 3 was able to build 

her speed to a such high level, the Investigator was left with the thought that 

some children with low vision are assumed to have reading problems or to 

require special reading help because of their impairment. The implication of 

this referral is one that requires educators to make knowledgeable decisions 

based on accurately collected data on individual students. Assumptions and 

group decisions are not valid. 

Limitations of the Study 

Several limitations of this study need to be addressed. Single subject 

research produces results that can be generalized only across the subjects 

involved in the study. The generalizablllty of this study will be greatly increased 

through repeated replication of the intervention with other subjects of varying 

characteristics. External validity will depend on replication of the intervention 

with other students with low vision and achieving comparable results. 

A second limltafion was the length of time available to collect 

maintenance data. This intervention would be strengthened by implementing 

the study at the beginning of the school year and working with the student 

throughout the year. Maintenance probes taken weekly throughout a semester 

would provide a more stringent evaluation of the intervention's effect. 

At the end of the intervention, one subject became ill and did not return to 

school. This limited the number of probes for Subject 4. This is a limltafion in 

single subject research. The subjects must be present regulariy for the 

intervention to be effective. Fortunately, for the continuity of the study, this 
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subject was absent at the end of school instead of in the middle of the 

intervention. 

During the intervention phase, the primary investigator was absent 

because of a medical emergency. The effect of the intervention did not seem to 

be disrupted; however, the intervention was dependent on one data collector. 

This limitation was unavoidable, yet single subject research requires consistent 

intervention, and absences are not advantageous. 

Implications for Teachers 

There are many Implications for educators which may be derived from 

this study. One of the most evident implications is that the method of repeated 

readings is effective, easy to use, and produces good results. The method is 

easily explained, and no training is required. It is a user-friendly approach to 

increasing reading rate. It can be adapted to any grade level or any 

instructional materials; also, it could be adapted to a peer tutoring situation. 

This method Is an effective and easy tool to help students improve reading 

fiuency. 

Another implication that surfaced during the study involved teacher 

attitudes. Teachers should not assume that students with low vision have 

reading problems, nor should they think that a student with low vision cannot 

remediate problems with reading rate. It is possible for a student with low vision 

to increase rate of reading, as has been evidenced through these four case 

studies. These four subjects responded well to the cleariy defined goals of the 

intervention. Their performance was evaluated daily. They received feedback 

immediately following each reading during every session. The feedback was 

specific, and the student was able to see his/her progress. 
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Criterion levels were raised during the intervention phase based on the 

professional estimate of the subject's ability. The investigator used accrued 

data (facts) to make these individual decisions. These goals were based on 

carefully collected data and knowledge of the subject. Teachers need to make 

informed decisions on carefully collected and documented data. 

The subjects responded well to the graphing of their daily progress. 

While It Is obviously reinforcing to compliment a child on his performance, It is 

arguably even more beneficial to show a student a visual presentation of his 

progress. When skills are slow to emerge, graphing helps the student see his 

progress. 

Goals and standardized procedures were cleariy outlined for the 

students daily. At the beginning of each session, the student was focused on 

the criterion level for the day for the purpose of repeated readings. The study 

was consistently executed, and the subjects were comfortable with the routine. 

This was particulariy helpful for Subject 4. She understood the objectives, and 

her ability to stay on task increased during the study. It made the intervention 

efficient and a good use of the subject's time. 

The Intervention materials were always completely prepared. Students 

never wasted time waiting on the Investigator to prepare materials. When the 

teacher is ready and prepared, the student generally responds by being ready 

as well. 

The use of materials that were easily read gave the subjects confidence 

and helped them to focus on their prime objective: increasing their rate of 

reading. The subjects benefited from reading materials that were on easy-

reading level. This gave the subjects an opportunity to feel in control of the 

material. Emphasis was placed on rate, not on new vocabulary. Often, 
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teachers do not give students the practice that they need at one level before 

proceeding to the next difficulty level. Reading easy material helps a student 

gain expertise in reading. 

Many students with visual impairments are given modified assignments 

at school. When the length and the amount of assignments are modified for the 

student with low vision, needed reading practice Is reduced. As a beginning 

reader Is acquiring basic skills, It is advantageous for the student to experience 

some expertise before moving on to more difficult material. The teacher of 

students with visual impairments needs to monitor modifications to ensure that 

the student with visual impairments has had enough time and pracfice at one 

level before moving to a more difficult level of material. Allowing the student to 

have success at one level before beginning another will help build good 

foundational skills. 

Suggestions for Future Research 

The data In this study indicated that the technique of repeated readings 

was effecfive in increasing reading fluency in four subjects with low vision. This 

study must be replicated to generalize the effects to other students with low 

vision. Replicafion will greatly enhance the generalizablllty of this intervenfion. 

The length of the intervention phase and maintenance phase of this 

study should be extended throughout a school semester or year. The use of 

repeated readings throughout the school year is being monitored for Subjects 1 

and 4. Data are being collected regarding the continuing effect of the 

intervenfion on reading rate, error rate and comprehension. 

Replication of the study with grade level reading materials would provide 

an Interesting comparison with this study. Subjects 2 and 3 generally 
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maintained low error rates. Would the Introduction of more difficult materials 

effect the change in reading rate, error rates, and comprehension? 

A comprehensive reading evaluation done prior to the intervention and 

after the completion of the intervenfion would further document changes in 

reading behavior. This type of assessment would give multldisciplinary teams 

more information for construcfing appropriate educafional goals. Would 

changes In reading behavior be detectable in standardized instruments? 

A study documenting the qualitative effects of this intervention would 

provide added insight into the effectiveness of repeated readings. The 

perceptions of teacher, subject, and Investigator would provide a validity check 

that would prove useful in educational planning. 

Significance of the Study 

During the past decade, much discussion and debate have occurred 

concerning the need to improve literacy skills among students with visual 

Impairments. Teaching students with visual impairments the skills needed for 

literacy Is an essential component of success in school and the ability to 

succeed In life competencies (Tuttle. 1986). However, there Is scant research in 

the area of remediation of reading skills for students with low vision. The use of 

repeated readings as a remediation technique for students with normal vision 

has been well documented (Chomsky, 1976; Samuels, 1979; Dowhower, 1987; 

Carver & Hoffman, 1981). The purpose of this study was to determine the 

effects of an intervention program using repeated readings to increase reading 

fluency in elementary students with low vision. 

The results of the intervention demonstrated that four students with visual 

impairments were able to increase reading fluency through the remediafion 
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technique of repeated readings. By increasing reading rates, these students 

were able to function at a level more commensurate with their peers in the 

classroom. 

This study adds to the body of knowledge concerning students with low 

vision. The informafion derived from the study provides a basis for addressing 

future studies regarding reading fluency and students with low vision. 

Summary 

The results of this study indicate that the method of repeated readings 

was successful in improving reading rates for elementary students with low 

vision. Error rate and comprehension were monitored and not adversely 

affected. For students with low vision that are experiencing reading fluency 

problems, this method has been shown to be effective for four elementary 

students. To Increase the generallzability. this study must be replicated with 

many more students with low vision. Several implications were suggested by 

the results of this intervenfion. These implications will hopefully guide teachers 

of students with visual impairments in making good individual choices for 

students with low vision. 
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APPENDIX A 

PARENT PERMISSION LETTER 

Dear Parent: 

This letter seeks permission to include your child, in 
a research project conducted at Texas Tech University. This study has been 
designed to Increase reading fiuency (oral reading rate). Your child will be 
asked to read short passages several times In a period of 20 to 25 minutes; all 
sessions will be recorded on cassette tape. Sessions will take place at 
Maedgen Elementary during your child's normal school day. The sessions will 
extend over a five to six week Intervention period. After this five week period, 
your child will be asked to read once a week for a 10 to 15 minute session to 
help him maintain the progress that he has made during the intervention. 
The information obtained from this study will determine the effectiveness of 
repeated readings on reading fiuency. Hopefully, this will be a source of 
encouragement to your child and will improve his or her reading skill. 

Your child's participation In this project is completely voluntary. If you choose to 
participate, you will receive a report of the results for your child. The results 
from this study will be presented In a dissertation at Texas Tech University and 
possibly at conferences and in print as an article. Your child's name will not 
appear in any oral or written reporting. 

If you will give permission for your child to be included in this research project, 
please sign the form attached to this letter, and return it to Ms. Lavigne. If you 
have any questions, please contact Ms. Layton (742-2345) or Dr. Koenig (742-
2345) at Texas Tech University. Thank you. 

Sincerely, 

Carol A. Layton, M.Ed. Alan J. Koenig, Ed.D. 
Teaching Assistant Assistant Professor 

I give permission for my child, , to 
participate in the research project described above. 

Parent's Signature Date 
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APPENDIX B 

SUBJECT INFORMATION FORM 

Subject Name 

BIrthdate CA Grade Placement 

Diagnosis of Visual Impairment 

Prognosis of Visual Impairment 

Most Recent Corrected Acuity Findings 

Near: OD OS 

Distance: OD OS 

OU 

OU 

Does the student use a low vision device? 

Does the student use large print? 

combination? 

regular print?. 

Has the student had a clinical low vision assessment? 

Working distance from page during baseline? 
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APPENDIX C 

MISCUE ANALYSIS FORM 
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MISCUE ANALYSIS FORM 

ERROR TEXT 

Context 

A
cc

ep
ta

bl
e 

U
na

cc
ep

ta
bl

e 

S
el

f-
C

or
re

ct
io

n
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APPENDIX D 

COMPARISON OF CONTENT WORDS IN TEXT 

AND CONTENT WORDS IN RETELLING 
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COMPARISON OF CONTENT V\ 
WORDS IN 

Content Words in Text 

/ORDS IN TEXT AND CONTENT 
RETELLING 

Content Words in Retelling D
up

lic
at

e
 

S
yn

o
n

ym
 

1 

- ---
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APPENDIX E 

TEACHER COMMENTS 

Student's Name 

Reading Teacher's Name 

Date 

1. Are you seeing any visible positive effects that could possibly be 
due to the intervention? 

Yes No 

Are you seeing any visible negative effects that could possibly be 
due to the intervention? 

Yes No 

Comments: 
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APPENDIX F 

OBSERVER CHECKLIST 

Student Date 

Baseline Procedures 

1. Did the investigator greet the student at the beginning 
of the session? 

2. Did the investigator have supplies accessible and ready: 
book, photocopy of selections, stop watch, tape recorder, 
tape, pencil, calculator? 

3. Did the investigator give the student the following 
instructions (paraphrased instructions are acceptable): 

You will be asked to read one selection. You 
will start here (indicating the first word in the 
selection) and continue to read until 1 tell you to 
stop. 

1 will not be able to help you with words you do 
not know or any other questions that you may 
have until you have finished reading. 

You may ask for help with a word or ask a 
question after you have finished reading 
the passage. 

Please do not stop reading to talk about other 
things or ask questions. Wait until you have 
finished reading the passage. 

1 will be timing you with my stopwatch. Please 
read this passage like you always read. Do not 
go faster or slower than you usually read. 1 will 
start the stopwatch when you begin to read the 
first word, and 1 will stop the stopwatch when you 
have finished reading the passage. 

Yes No 
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4. Did the investigator record the oral reading 
on cassette tape? 

5. Did the investigator fime the passages using 
a stopwatch? 

6. Did the investigator ask the subject to recall the passage 
read? 

7. Did the invesfigator fime the retelling with a stopwatch? 

8. Did the invesfigator give the retelling prompts in proper 
sequence when necessary? The invesfigator will initiate 
the retelling with the following prompt. 

What would vou tell Ms. (the student's 
reading teacher) about this story? 

If the subject finished before four minutes has expired, the 
following prompt is used after 10 seconds of silence: 

You are doing very well. (The investigator will 
use a voice inflection at the end of her statement 
to encourage the subject to confinue.) 

If fime still has not expired after another 10 second lag 
the following final prompt is given: 

Is there anything else you would tell Ms. ? 

Following another 10 second pause the investigator will 
stop prompting, turn off the tape recorder and stopwatch. 
If the subject should be in the middle of a retelling then 
he/she will be allowed to confinue until he/she is finished. 

9. Did the investigator thank the student for his 
participation at the end of the session? 

Yes No 
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APPENDIX G 

OBSERVER CHECKLIST 

Student Date 

Intervention Procedures 

Yes No 

1. Did the investigator greet the student at the beginning 
of the session? 

2. Did the investigator have supplies accessible and ready: 
book, photocopy of selections, stop watch, tape recorder, 
tape, pencil, calculator? 

3. Did the investigator review the criterion rate for today's 
with the student? 

4. Did the investigator give the student the following 
instructions (paraphrased instructions are acceptable): 

You will be asked to read one selection. You 
will start here (indicating the first word in the 
selection) and continue to read until here (indicating 
the last word in the selected passage). 
I will not be able to help you with words you do 
not know or any other questions that you may 
have until you have finished reading. 

You may ask for help with a word or ask a 
question after you have finished reading 
the passage. 

Please do not stop reading to talk about other 
things or ask questions. Wait until you have 
finished reading the passage. 

I will be timing you with my stopwatch. I will 
start the stopwatch when you begin to read the 
first word, and I will stop the stopwatch when you 
have finished reading the passage. 
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5. Did the investigator record the oral reading 
on cassette tape? 

6. Did the investigator time the passages using a stopwatch? 

7. Did the investigator tell the student his oral 
reading rate after each reading? 

8. Did the investigator terminate rereadlngs on 
attainment of the criterion rate? 

9. Did the investigator ask the subject to recall the passage 
read? 

10. Did the investigator time the retelling with a stopwatch? 

11. Did the investigator give the retelling prompts in proper 
sequence when necessary? The investigator will initiate 
the retelling with the following prompt. 

What would vou tell Ms. (the student's 
reading teacher) about this story? 

If the subject finished before four minutes has expired, the 
following prompt is used after 10 seconds of silence: 

You are doing very well. (The investigator will 
use a voice inflection at the end of her statement 
to encourage the subject to continue.) 

If time still has not expired after another 10 second lag 
the following final prompt is given: 

Is there anvthina else you would tell Ms. ? 

Yes No 
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Following another 10 second pause the investigator will 
stop prompting, turn off the tape recorder and stopwatch. 
If the subject should be in the middle of a retelling then 
he/she will be allowed to continue unfil he/she is finished. 

12. Did the investigator thank the student for his 
participation at the end of the session? 

Yes No 
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APPENDIX H 

TABLES OF CONTENT WORDS 

RETOLD BY SUBJECTS 
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Table H.1 

Percentage of Content Words Retold for Subject 1 

Sessions Generalization 
Measure 

1 
2 
3 

13% 
10% 
21% 

Baseline 

4 
5 
6 
7 
8 

24% 
22% 
12% 
10% 
41% 

First inten/ention phase 

10% 

9 
10 
11 
12 
13 

13% 
19% 
16% 
27% 
27% 

Second intervention phase 

6% 

14 
15 
16 
17 
18 

23% 
18% 
29% 
38% 
32% 

Third intervention phase 

15% 

19 
20 
21 
22 
23 

19% 
34% 
30% 
22% 
35% 

Fourth intervention phase 

19% 

24 
25 
26 
27 

44% 
27% 
62% 
50% 

Maintenance phase 
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Table H.2 

Percentage of Content Words Retold for Subject 2 

1 48% 
2 35% 
3 43% 
4 31% 

25 80% 
26 59% 
27 69% 
28 77% 

Sessions Generalization 
^ Measure 

Baseline 

First inten/ention phase 
5 54% 
6 72% 
7 51% 
8 66% 
9 46% 37% 

Second intervention phase 
10 65% 
11 33% 
12 50% 
13 63% 
14 52% 36% 

Third intervention phase 
15 37% 
16 32% 
17 32% 
18 68% 
19 56% 42% 

Fourth intervention phase 
20 66% 
21 68% 
22 46% 
23 66% 
24 62% 74% 

Maintenance phase 
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Table H.3 

Percentage of Content Words Retold for Subject 3 

Sessions Generalization 
U Reading 

1 26% 
2 32% 
3 38% 
4 30% 

25 40% 
26 21% 
27 26% 
28 42% 

Baseline 

First inten^ention phase 
5 43% 
6 44% 
7 27% 
8 46% 
9 28% 26% 

Second intervention phase 
10 22% 
11 22% 
12 26% 
13 31% 
14 38% 0% 

Third intervention phase 
15 21% 
16 28% 
17 40% 
18 31% 
19 24% 6% 

Fourth intervention phase 
20 33% 
21 30% 
22 20% 
23 32% 
24 40% 31% 

Maintenance phase 
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Table H.4 

Percentage of Content Words Retold for Subject 4 

Sessions 

1 
2 
3 
4 

23% 
8% 
8% 
5% 

Generalizafion 
Measure 

Baseline 

5 
6 
7 
8 
9 

25% 
21% 
18% 
46% 
32% 

10 
11 
12 
13 
14 

12% 
45% 
57% 
38% 
30% 

First intervenfion phase 

13% 

Second intervenfion phase 

25% 

15 
16 
17 
18 
19 

37% 
14% 
23% 
33% 
29% 

Third intervention phase 

13% 

20 
21 
22 
23 
24 

48% 
33% 
78% 
30% 
30% 

Fourth intervenfion phase 

21% 

25 
26 
27 

53% 
44% 
60% 

Maintenance phase 
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APPENDIX I 

FIGURES OF SUBJECTS 

WITH TREND LINES 
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112 

MMT '" ssssp^aa 



^^isn 

BaMkrw lnt*fv«ntion 
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O 4th Reading D 5th Reiaiding A 6th Reading 
O Measure of Generalized Reading 

Figure 1.2 Reading rates, error rates, and retelling percentages for Subject 2. 
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