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Abstract 

Students who are struggling readers manage to succeed in college despite their 

difficulties.  How do they manage to overcome their reading difficulties?  This study 

addressed this research question both quantitatively and qualitatively.  The quantitative 

analysis of reading skill was necessary to measure and compare the fluency 

achievement of adult struggling readers who have succeeded in obtaining some 

postsecondary education with their typical adult reader peers.  How fluent are these 

successful struggling readers, as measured by their grade level of word recognition, 

their reading rate and comprehension, and their performance on a lexical decision task?  

The qualitative survey and interviews were used to learn the reading, study, and social 

strategies that successful struggling readers have used to overcome their reading 

difficulties in college.  Twenty-two self-identified adult struggling readers with some 

postsecondary education were compared to twenty-three typical adults readers enrolled 

in 4-year undergraduate and graduate school courses.  One-way analysis of variance 

was used to test differences between the groups in reading fluency.  Results indicate 

that there are no significant differences in word-recognition accuracy between typical 

and struggling readers on high-frequency real word identification; however, there are 

significant differences between typical and struggling groups on the recognition 

accuracy of non-words of 4, 5, and 6 letters in length.  There are also significant 

differences between struggling and typical readers on 3, 4, and 5-letter, high-frequency 

word recognition latency, and 3, 4, 5, and 6- letter non-word recognition latency.  

Successful struggling readers report that they don’t do a lot of reading, but when they 

do read, it takes them longer, they must take copious notes, and their reading is likely to 

be nonfiction that is related to their career goals.  Academically-successful struggling 

readers also develop relationships with people who can help them succeed.  College 

reading instructors can use these findings to help students choose appropriate materials 

and develop their reading fluency skills.  
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INTRODUCTION 
 

The purpose of this paper is to provide an overview of what is known and what is 

currently unknown about the reading fluency skills of dyslexic students, particularly 

dyslexic students at the college level. Dyslexic students who have been able to gain 

entrance into college have experienced great academic success, considering the difficulty 

reading poses to this population.  To understand the degree of reading success this group 

of students has achieved and how they have achieved it, it is necessary to review the 

research literature on several topics that might address questions such as:  

What are the factors which make dyslexic students successful in school and in 

professional careers?  What is reading fluency, how is it defined, and how do students 

become fluent readers?  What is dyslexia, how does it relate to reading disability, how is 

it defined and diagnosed, and how does it affect reading skill?  How is fluency currently 

measured, and how do we know whether students have become fluent readers?  How 

does fluency relate to student success?  Research addressing these questions is reviewed 

and synthesized in an attempt to more fully understand fluency with respect to the role it 

plays in the academic success of the dyslexic college student.     

 

REVIEW OF RESEARCH 

Fluency, No Child Left Behind, and the National Reading Panel 

Though it has not always been the case, the topic of fluency is currently a hot 

topic (Cassidy, J., & Cassidy, D., 2005/2006) for researchers and educators.  With the 

advent of No Child Left Behind (NCLB 2001, 2002) legislation, there is increased focus 

on accountability for teachers and schools with respect to student achievement.  Under 



 

2 
 

NCLB, schools must achieve annual yearly progress in order to avoid financial 

consequences.  All students, including students with disabilities and students who have 

limited English proficiency, are expected to demonstrate annual yearly progress and pass 

basic skills tests.  These pressures, along with the fact that reading skill is at the heart of 

academic success, has brought fluency into the spotlight among the topics of greatest 

concern to teachers.  With this new federal legislation has come the mandate that 

instruction be designed based on empirical evidence derived from experimental or quasi-

experimental research that identifies best practices in education.  The need for the 

development of research-based best practices in the instruction of reading fluency for 

students of all backgrounds and abilities has never been greater.  

Although fluency is not a new topic of research, fluency has only relatively 

recently in its research history begun to receive the focus of the research and education 

policy communities (see Rasinski, T., 2006 for history of fluency research).  In 2000, the 

National Reading Panel was charged with the challenge of reviewing the scientific 

literature on reading in order to determine which approaches to reading instruction are 

most effective.  The Panel examined only experimental evidence that met its criteria, and, 

based on the resulting meta-analysis, was able to provide a description of the instruction 

methods that yield significant reading progress for students.  In their resulting report, the 

Panel concluded that a successful research-based reading program includes the following 

“Big 5” components: 1. alphabetics 2. phonemic awareness 3. phonics instruction 4. 

comprehension, and 5. fluency (National Institute of Child Health and Human 

Development, 2000).  The inclusion of fluency in the Panel’s findings has further 
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validated its presence in a successful research-based reading program.  The report 

concluded that repeated oral reading and guided oral reading practice had received the 

most experimental support for their effectiveness in increasing reading fluency.  

Although the research on repeated oral and guided oral reading is most extensive, the 

Panel concluded that more research is needed to determine if the amount of independent 

reading a student does can increase fluency (NICHHD, 2000, 3-28).  In view of the 

increased attention fluency is receiving at the national level, and the resulting need to 

understand fluency development, instruction, and measurement, it is important to 

thoroughly understand how fluency is defined and how this reading skill is connected to 

the academic success of all students.  

 

Fluency Defined 

The word ‘fluent’ is used everyday, and everyone seems to know what the word 

‘fluency’ means.  We talk about individuals as being ‘fluent’ in daily conversation, and 

we accept it to mean the state of being fluent, which is defined in Merriam-Webster as an 

adjective from the Latin fluent-, fluens, present participle of fluere, meaning 

1 a : capable of flowing : FLUID b : capable of moving with ease and grace <the fluent 

body of a dancer> 2 a : capable of using a language easily and accurately <fluent in 

Spanish> <a fluent writer> b : effortlessly smooth and flowing : POLISHED <a fluent 

performance> <spoke in fluent English> c : having or showing mastery of a subject or 

skill <fluent in math> (Merriam Webster Online Dictionary, http://www.m-

w.com/dictionary/fluent, retrieved August 10, 2006).  When we think of a fluent English 
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speaker, we think of someone who is an expert at speaking the English language.  The 

fluent individual has a fluid, musical quality to his speech that is easy to understand, has 

appropriate pauses and inflection, and is used correctly in context.  When we think of 

fluency in terms of reading, and especially in terms of assessing reading progress, 

however, defining someone as ‘fluent’ becomes more complex.  In reading research, 

defining fluency is a matter of determining which reading behaviors comprise fluency, 

which conditions are necessary and/or sufficient for a student to read fluently, and 

deciding the most appropriate way to measure the behavior(s).  As with defining any 

construct, arriving at a definition of fluency that can be shared among teachers and 

researchers is important to the resulting measurement techniques.  Without a unified 

definition of fluency, we cannot be sure exactly what we are measuring in student 

performance, and we cannot successfully identify students who need help developing 

fluency.  Just as there are many definitions of the construct of intelligence and how it is 

measured, the definition of reading fluency will determine how it is measured. 

Many definitions of fluency have been proposed.  Some definitions include:  

1. The ability to simultaneously decode and comprehend a text (Samuels, 2003). 

2. Accurate, effortless, and rapid reading (Lipson & Bouffard Lang, 1991). 

3. Accuracy of word recognition and reading speed (Samuels, 1979). 

4. Reading with accuracy, speed, and comprehension (Samuels, 2003). 

5.  Being automatic at word recognition: Processing words as a holistic unit instead of 

letter-by-letter (Samuels, Bremer, & LaBerge, 1978). 
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6.  The ability to simultaneously decode and comprehend text that develops in a stage-

like manner from beginning to advanced, tied to a reader’s level of text-topic background 

knowledge and reading skill stage (Willcutt, 2006). 

From Lipson & Bouffard Lang (1991), several definitions of non-fluent readers have 

been proposed: 

1. Readers with average or above average word recognition skills but whose skills are not 

automatic (Dowhower, 1987; Samuels, 1979). 

2. Readers "who have not yet mastered the component skills of print processing [and 

whose reading] is characterized by substitution errors, long pauses, frequent repetitions, 

and inappropriate phrasing" (Barr, Sadow, & Blachowicz, 1990, p.70). 

3. Beginning readers (Reitsma, 1988). 

4. Slow readers (Herman, 1985). 

5. Slow, choppy readers who have mistaken beliefs about the nature of skilled reading 

(Rhodes & Dudley-Marling, 1988). 

6. Those who read word by word (instead of in phrase groups); whose reading does not 

preserve the syntax or meaning relations intended by the author (Aulls, 1978). 

Fluency has many different definitions, but cannot be defined apart from context.  

An individual can be fluent on certain materials yet not fluent on other materials at the 

same time, making this concept one of degree, perhaps, instead of a static either/or state, 

such as ‘fluent’ or ‘not fluent’.  No one is fluent on every text at all times.  For example, 

as a reader masters decoding and becomes proficient with elementary-level texts, the 

reader may fail to demonstrate fluency when reading intermediate-level texts or when 
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introduced to a new language.  As cognitive abilities develop and the student’s reading 

skills become more advanced and the student masters decoding and becomes more 

automatic at recognizing high frequency words or sight words, the student’s level of 

fluency may gradually increase, depending on an individual’s reading experience and the 

degree of text difficulty.  Even readers who are considered fluent on most texts will not 

be fluent under some circumstances, such as readings with more new words than known 

words, on texts with which the reader has no background knowledge, or on texts that are 

in a language that is new to the reader.  

Fluency may not be an either/or proposition, but rather develop in a stage-like 

manner, somewhat like Jeanne Chall’s stages of learning to read (Chall, J.S., 1967). In a 

stage theory approach to fluency, an individual could progress through stages of fluency, 

just as readers advance through stages of learning to read.  A student could be a 

beginning, moderate, or advanced fluent reader, depending on both his rate and accuracy 

of reading, as well as his depth of comprehension (levels of processing), and the 

readability (beginning vs. advanced), genre (narrative vs. expository), or complexity 

(prose vs. poetry) of the text.  Beginning fluent readers may read the words on the page 

with simultaneous decoding and literal comprehension, whereas advanced fluent readers 

may read with a deeper comprehension that is reflective and provokes the reader to ask 

himself questions while reading, or find multiple meanings in the text.  This reflective 

and critical type of reading goes beyond decoding and literally comprehending the text at 

the same time; it requires sometimes speeding up and slowing down.  It requires the 

reader to employ metacognitive skills, leading the reader to stop reading, pause, go back 
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to previous text to look for more layers of meaning or something he missed, look for a 

more complete understanding, or draw on background knowledge of the topic to imbue 

the text with new levels of meaning. This concept of fluency as a continuously evolving 

process is drawn from Pressley’s idea of constructively responsive readers (Pressley, 

Gaskins, & Fingeret, 2006). 

At its most basic level, fluency is the ability to decode and comprehend text 

simultaneously.  The depth of comprehension required to be considered fluent is the crux 

of what makes fluency so difficult to define.  Just as comprehension itself is a complex 

idea with multiple layers, like an onion, fluency also has many layers.  Text factors affect 

the extent of a reader’s proficiency.  To address the question of fluency with respect to 

the dyslexic college student, might dyslexic college students have achieved fluency on 

certain texts, at the word-reading level, or under some conditions, but not others?  If so, 

can dyslexic students be considered fluent readers?  For experimental purposes, if a 

student can process words as whole units and does not need to process words letter-by-

letter, then a student is defined as a fluent reader at a basic level.     

 

Fluency Indicators 

Three indicators of fluent reading are speed, accuracy, and prosody.  Speed of 

reading is one of the most widely-used indicators of fluency because it is one of the 

easiest to quantify.  Sometimes rate of reading is improperly used as the sole measure of 

fluency, even though it is only one indicator of fluent reading.  Speed of reading is 

important because increased speed (decreased reaction time) is characteristic of the 
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development of automaticity (Logan, 1997).  Appropriate reading speed is important 

because reading that is too slow may indicate a lack of automatic information processing.  

Without a certain amount of speed, the reader will lose the working memory window to 

store and process new information, and ultimately puts the reader in the position of 

forgetting what was read at the beginning of the sentence by the time he or she has 

finished decoding the end of the sentence.  In this way, reading at a moderate to quick 

pace allows the reader to keep a sufficient amount of information in working memory in 

order to fully use his attention resources for comprehension and metacognition (Samuels 

et. al, 2006).  Ranges of word-per-minute reading rates have been used as general 

guidelines for comparing students.  The Fluent Reader program, for example, uses a 

modeled reading at three different speeds that they label as ‘fluent’, ‘somewhat fluent’, 

and ‘not fluent’ (Fluent Reader).  Hasbrouck & Tindal developed norms for reading rate, 

though they have not been replicated (Hasbrouck, J.E. & Tindal, G., 1992).  Word-per-

minute rates have been used as a quick and efficient means of measuring reading speed, 

developed by Stan Deno.  Words per minute are calculated by timing the reader while she 

reads aloud for one minute and subtracting the number of words read incorrectly (Deno, 

S.L., 1985; Shinn et. al, 1992).  This method of calculating reading rate is a measure of 

the student’s reading speed.  Speed of reading follows a power function: with practice, 

speed of reading increases with the greatest gains made during the 2nd and 3rd trials.  This 

is why 4 re-readings of a text are adequate to produce the most reading speed gains a 

child is likely to make on one passage (O’Shea, Sindelar, & O’Shea, 1985).  
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Accuracy of reading is another indicator of fluent reading, and is part of 

calculating reading rate.  Determining what does and does not comprise a reading error is 

essential because it will affect the calculation of reading rate.  Certain special populations 

of readers will make consistent types of errors, in the case of dyslexic and ELL students, 

which may bias the calculation against these readers and underestimate their capabilities, 

unless accommodations are made or rules for assessment adjusted beforehand (Palumbo 

& Willcutt, 2006). The fluent reader will make minimal reading errors and will notice 

when errors are made in order to self-correct.  

Prosody is the third indicator of a fluent reader, and is usually referred to as 

reading with ‘expression’.  Tone, pitch, and stress comprise prosody.  Tone of voice, 

inflection, and gestures communicate help to communicate a text and can sometimes help 

with the interpretation of polysemous words (words with multiple meanings).  Usually 

punctuation serves this purpose in the text, but the prosodic features of oral reading can 

completely change the meaning of words by imbuing them with emotions and underlying 

meanings that may include humor, sarcasm, questions versus statements, and figures of 

speech. 

 

Defining Dyslexia 

The International Dyslexia Association (IDA) defines dyslexia as: 
 

“A specific learning disability that is neurological in origin.  It is characterized by 
difficulties with accurate and/or fluent word recognition and by poor spelling and 
decoding abilities.  These difficulties typically result from a deficit in the 
phonological component of language that is often unexpected in relation to other 
cognitive abilities and the provision of effective classroom instruction.  Secondary 
consequences may include problems in reading comprehension and reduced 
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reading experience that can impede the growth of vocabulary and background 
knowledge” (IDA, 2002). 
 

Dyslexia is the term developed by the medical profession to describe a reading problem 

that is a heritable, neuro-physiological condition characterized by persistent reading 

problems over time.  In education the term ‘reading disabled’ is used to describe these 

children in the classroom.  Thanks to technological developments such as the invention of 

technologies that allow researchers to observe the living brain at work (EEG - 

Electroencephalography, PET- Positron Emission Tomography, fMRI-functional 

Magnetic Resonance Imagery), and advances in genetic testing that allow researchers to 

learn about heritable traits, there is now evidence that the brain dysfunction typical of 

dyslexia occurs in the left hemisphere posterior reading circuits (Shaywitz, 2002).  

Characteristic reading problems typical of students with dyslexia include decoding 

difficulties, and problems with phonemic awareness and phonological skills.  The student 

with dyslexia is differentiated from the ‘garden variety poor reader’ by using intelligence 

as the differentiating factor.  While the garden-variety poor reader has difficulty reading, 

this difficulty is not unusual given that the student has difficulty with many academic 

subjects.  The student with dyslexia, however, has a reading difficulty that is exceptional 

compared with his or her average to above-average achievement in other academic areas.   

Key indicators of dyslexia are slowed development of learning to read, trouble reading 

small, high frequency words, trouble decoding new words, letter or word substitutions 

and reversals, and lack of mastery of spelling skills. 

Dyslexia is essentially characterized by difficulty decoding words. Some students 

with dyslexia do reverse letters, confusing d, b, p, and q, although this is not the only 
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characteristic of dyslexia. Students with dyslexia will frequently substitute of, for, and 

from or were and where for each other. Sometimes students with dyslexia will substitute 

a word that has the same meaning and the same beginning letters as the word they are 

replacing, although it will be a completely different word that is retrieved from memory 

(Ehri & McCormick, 1998). Sometimes the words no and not will be skipped or misread, 

which can result in comprehension difficulties and misconceptions. 

For students with dyslexia, the small high-frequency words, such as prepositions 

to, on, at, and the, are difficult, even though they appear with the greatest frequency and 

are the most automatically recognized for most readers. The process of translating written 

symbols into the correct combination of sounds to create a meaningful word is 

challenging for students with dyslexia. The fluency problem for these students is not a 

lack of relevant background knowledge or meaningful vocabulary, but it is the decoding 

piece of the definition of fluency (simultaneous decoding and comprehension) that makes 

fluency difficult. Decoding is the biggest roadblock to fluency for these students; thus 

their resulting oral reading is choppy. Comprehension will suffer further as a result of 

lack of fluency because reading with adequate speed aids retention. If the student must 

read slowly because of decoding difficulties, he or she may not be able to remember what 

happened at the beginning of the sentence. This lack of adequate speed can hinder 

comprehension.  Even though these students are familiar with the meanings of all the 

words on the page and have the necessary background knowledge to understand the 

concepts, decoding can get in the way. 



 

12 
 

Difficulties with fluency have now entered the current definition of dyslexia, and 

data indicate that readers who are dyslexic can improve their accuracy as they mature, 

though they continue to lack fluency which results in slow, effortful reading (Lyon, 

Shaywitz, & Shaywitz, 2003; Lefly & Pennington, 1991; S. Shaywitz, 2003).  Students 

with dyslexia experience fluency difficulties because of processing differences in the 

brain. However, whether dyslexics can overcome fluency difficulties by practicing 

repeated reading through narrow interest reading in a passionate interest area may be one 

way these students can achieve a form of fluency. 

Research has not yet discovered whether or under what conditions students with 

dyslexia become fluent readers. Students with dyslexia that master reading in certain 

highly specialized content areas have employed compensatory strategies to overcome 

their decoding difficulties.  Research with successful dyslexics (Fink, 1995/1996, 2002, 

2006) has been informative for understanding the development of the reading skill of 

dyslexic students. 

 

Diagnosing Dyslexia  

 Discrepancy Definition  

One approach for identifying a student with a reading disability is to use the 

discrepancy method. In this method, a teacher identifies a student by noticing the student 

is having difficulty learning to read despite having adequate instruction and intelligence. 

A student has a reading difficulty if his or her reading attainment is significantly below 

what his or her IQ predicts (Snowling, 2000). According to Snowling, this definition is 
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useful for diagnosing a reading difficulty and accessing appropriate instruction and 

resources. 

Some debate exists regarding the use of a discrepancy definition.  This definition 

may under-identify readers who have severe reading difficulties but are just shy of 

meeting the discrepancy criteria.  Having such stringent criteria makes it difficult for 

many students who need additional reading help to be eligible for the additional 

instructional services that they could benefit from. Some have suggested using a 

definition that is not so exclusionary, such as identifying students who are not making 

adequate progress. 

Diagnosing reading disability is controversial in light of the need to account for 

special education funding.  For this reason, many students who do not quite meet the 

cutoff and perform a bit better than the definition allows will sometimes re-test until they 

do meet the definition and are eligible for services.  Given the vagueness of the 

discrepancy definition and its controversial use, there is a movement to find new methods 

of defining reading disability that concentrate on the characteristics of the problem apart 

from IQ (Lyon et al., 2003).  Rather than rely on the degree of unexpectedness of the 

problem given IQ, other proposals include a discrepancy between chronological age and 

reading age, or comparing reading ability with educational or professional achievement 

(Lyon et al, 2003).  The Response to Intervention (RTI) definition has been proposed in 

order to accommodate those students who have extreme difficulty learning to read that 

may benefit from the same services students meeting the current discrepancy definition 

benefit from.  In other words, in our school system it matters much less what it is that you 
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‘have’ or where your reading problem comes from; the controversy stems from access to 

additional instruction services. 

 

Response to Intervention (RTI)  

Response to Intervention is a new method of identifying struggling readers based on 

their response to intervention.  Instead of basing the diagnosis on a difference between 

expected reading achievement and actual reading achievement, as the discrepancy 

definition does, the Response to Intervention method is more inclusive.  Since a pre-

determined cut-off point is not necessary, struggling readers who are not benefiting from 

classroom instruction yet would not qualify for special education services based on their 

IQ would still get additional help with reading.  According to Vellutino, Scanlon, Small, 

and Fanuele (2006), the following six disadvantages of the discrepancy method are 

identified: 

1. They do not adequately distinguish between reading difficulties caused primarily 

by experiential and instructional deficits and reading difficulties caused primarily 

by biologically-based deficits in reading-related cognitive abilities. 

2. They often classify children as disabled readers on the basis of assessment 

instruments that have little or no diagnostic validity, in terms of their relationship 

to reading ability (e.g., figure copying tests). 

3. They give undue weight to the IQ–achievement discrepancy in classifying 

children as disabled readers (Fletcher et al., 1994; Gresham, 2002; Siegel, 1989; 

Stanovich & Siegel, 1994; Vellutino et al., 2000) 
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4. They tend to inflate the number of children classified as disabled readers: Current 

estimates range from 10% to 20% of the population of school-age children (Lyon, 

Fletcher, & Barnes, 2002).  

5. They create low expectations for children so classified, as do most diagnostic 

labels. 

6. They provide no direction for remedial or classroom instruction.  

These are critical questions that the Response to Intervention approach raises regarding 

the discrepancy definition that has been the epitome of reading disability.   

 

Theoretical Models of Automaticity 

LaBerge & Samuels Model of Automatic Information Processing 

 Automatic information processing is how the mind is able to process information 

quickly and with accuracy, which is the theoretical foundation for fluency.  The LaBerge 

& Samuels model of Automatic Information Processing traces the path that attention 

follows when a reader is decoding a word.  The reader first uses the visual memory 

system to perceive the figures on the page using sensory memory, the simple image that 

is stored in the rods and cones of the retina.  The mind first detects the features of a letter 

and discriminates based on its unique pattern of lines and curves.  Then the letters are 

located in spelling patterns that allows the reader to deduce the appropriate sounds for the 

particular combination and special placement of the letters.  With direct phonics 

instruction, the student learns the possible sounds each configuration of letters can make.  

Depending on the word, the student is taught spelling pattern codes and visual word 
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codes for words that cannot be understood by sounding them out and must be learned as 

unique words for rote memorization, called sight words.  As the student is able to use less 

attention on decoding and becomes automatic at processing words as whole units instead 

of needing to process letter-by-letter with each word, the student has become automatic at 

word recognition, and thus a fluent reader who is able to decode words automatically 

with simultaneous comprehension.  Once a student becomes automatic at word 

recognition, he is essentially a fluent reader because he is chunking the letters as a 

holistic unit and has achieved unitization (Samuels, Bremer, & LaBerge, 1978).  Once 

this development of pattern recognition skill becomes automatic, the student will be 

automatic at word recognition and therefore, a fluent reader. 

 

Logan’s Instance Theory 

In contrast to the automatic information processing model proposed by LaBerge 

& Samuels, which requires practice in the form of repeated reading in order to reach the 

level of automaticity that fluent reading requires, Logan proposes a theory of 

automaticity in which the whole fluency process culminates in an instant, and is 

encapsulated in the mind as its own process (Logan, 1997).  Essentially, in Logan’s 

Instance Theory, the entire Automatic Information Processing process gets automatized.  

The automaticity process of moving attention from letter-by-letter to chunking the word 

as a unit unto itself and becoming more attention-efficient (see LaBerge & Samuels, 

1974; Samuels, 2006; Samuels, S.J., Ediger, K., Willcutt, J., & Palumbo, T., 2006)  

builds up in the reader unconsciously until one day the reader is fully automatic, and thus 
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has become fluent.  As Logan expresses it in a discussion of the relative contributions of 

the fluency indicators [fast, effortless, autonomous, and unconscious vs. slow, effortful, 

deliberate, and conscious], “automaticity is viewed by many as a continuum rather than a 

dichotomy [either fluent or not fluent], so that one process may be more automatic than 

another but less automatic than a third.”  Logan describes his theory of automaticity:   

Logan (1988, 1990, 1992) proposed a theory of automatization in which the 
learning mechanism was episodic memory (i.e. the same sort of memory used in 
everyday life).  He argued that each experience with a task lays down a separate 
memory trace or instance representation that can be retrieved when the task 
repeats itself.  The number of instances in memory grows with the number of 
practice trials, building up a task-relevant knowledge base.  Logan argued that 
performance is automatic when it is based on retrieval of past instances—
memories of past solutions to task-relevant problems – rather than algorithmic 
computation (i.e., producing a solution by thinking or reasoning) and that 
automatic performance was more likely the greater the number of task-relevant 
instances in memory.  When the knowledge base became large enough and 
reliable enough, performance could be based entirely on memory retrieval, and 
the algorithm that supported initial, novice performance could be abandoned 
entirely.  According to instance theory, automatic performance is fast and 
effortless because memory retrieval is faster than algorithmic performance and 
involves fewer steps (Logan, 1997, p. 130).   
 
It takes an average of 10 years of practice in any area, including reading, to 

become an expert (Ericsson, 2003).  Logan’s theory of automaticity explains how one can 

take any endeavor and practice it until it becomes automatic and a person has achieved 

expertise at that skill.  Once expertise is achieved, the whole problem-solving algorithm 

for that process becomes one unit and is chunked in memory, and does not need to be re-

learned each time one encounters the same problem; one simply retrieves the entire 

process from memory as a single unit.  Logan explains theories of automaticity in terms 

of strengthening the connections between stimulus and response elements, or in terms of 

chunking various portions of the process, collapsing several steps into one single step as 
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more and more traces are added to memory and the response of memory to a familiar 

situation becomes stronger and stronger.  The result is that automaticity can occur in a 

single trial.   This idea is radical in that a person can achieve automaticity by 15 minutes 

of memorization, and that extensive practice, though usually the way automaticity is 

achieved, is not always necessary.  Logan pursues the implications of instance theory on 

a letter, word, and text level.  Logan’s instance theory describes the role of memory 

traces in developing automatic information processing.   

  

Theoretical Models of Dyslexia 

In order to better understand how dyslexia affects the disabled reader’s fluency 

ability, it is necessary to have a basic understanding of the existing theoretical models of 

the cognitive processing deficits in dyslexia.  Researchers have developed processing 

models of dyslexia that consider the relative roles of processing speed, phonological 

processing (phonemic awareness), and spelling, to the nature of cognitive processing in 

the dyslexic reader.  The literature seems to converge on these three factors in their 

models repeatedly, in various configurations, as being parts of the reading system where 

processing is deficient in the dyslexic brain.  A variety of processing models have been 

proposed from simple models to the more complex, attempting to explain the 

heterogeneous nature of dyslexia with single factors at their most simplistic and 

progressing to involve multiple factors in an attempt to describe the interplay of many 

factors in the reading system.  Since there is considerable variety in the reading error 

patterns that students considered dyslexic tend to make, research attempts to explain the 
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variety by identifying dyslexia subtypes.  Proposed processing models include spelling 

error patterns, single-route and dual-route theories, double-deficit theories, processing 

speed theories (rapid naming), connectionist models, and neuropsychological models 

(heritability and neurophysiology).   A synthesis of this information reveals relative 

strengths and weaknesses of these theories in describing the cognitive processing of this 

population of readers in terms of their fluency skills.  This information is necessary for 

developing better interventions and a better understanding of dyslexic reading processes 

as compared to non-disabled reader processes. 

 

Spelling Difficulties 

Some theories of dyslexia focus on the spelling patterns of dyslexic students and 

construct processing models based on the types of spelling errors students with dyslexia 

are prone to make.  The definition of dyslexia specifically mentions spelling: “It is 

characterized by difficulties with accurate and/or fluent word recognition and by poor 

spelling and decoding abilities” (IDA, 2003).   Observing the spelling patterns of the 

dyslexic student is a good place to find evidence about how their spelling is different 

from the garden-variety poor reader’s errors.  Researchers can then use this information 

to piece together processing theories to explain how these distinctive errors come about.  

Some researchers have classified errors as being typical of dysphonetic dyslexics – those 

who have difficulty with phonic word analysis, or dyseidetic – those who have difficulty 

with sight vocabulary.  Depending on whether the errors made by the individual are 

largely of one type or the other, the individuals with that subtype are considered to have 
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processing difficulties in one area or the other (Curtin et al., 2001; Lennox & Siegel, 

1993; Moats, 1983).  

 

Connectionist Models: Single- and Dual- Route 

Single-Route Model 

“A single route model (see Seidenberg & McClelland, 1989) may explain these effects. 

According to this model, a single procedure is used to read aloud both irregular words 

and non-words. This procedure involves a learning algorithm that places weights based 

on frequency or exposure to print to generate correct pronunciations. In doing so, the 

learning algorithm can simulate the reading of both irregular words and non-words 

correctly. The model “reads” non-words through piecing together pronunciations based 

on previous exposure to real words, providing no specific grapheme-to-phoneme rule 

mechanism as in the dual-route model. Instead, a single orthography-to-phonology 

mechanism is used to read all word types” (Milne, Nicholson, and Corballis, 2003).   

 

Dual-Route Models 

The dual-route model of reading suggests that there are two separate processes involved 

in reading, lexical and sub-lexical, where the sub-lexical level uses rules of grapheme-to-

phoneme conversion and the lexical level uses whole word representations.  Dysphonetic 

readers have relative strength in the lexical procedure providing better access to the 

irregular words from sight vocabulary. They also show a relative weakness in the sub-

lexical procedure, implying less interference from incorrectly decoding 
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pseudohomophones as real words and irregular words as non-words. The dysphonetic 

group’s lower performance relative to normal readers suggests that the two reading 

procedures are not completely independent (Milne, Nicholson, and Corballis, 2003). 

 

Wolf & Bowers Double-Deficit Hypothesis 

Despite the progress research has made into the phonological processing deficits 

present in dyslexia, there are still some students who are poor readers but get by in tests 

of phonological decoding, and some students are “non-responders” who do not respond 

to well-constructed, phonological-based interventions (Wolf & Bowers, 2000).  The 

double-deficit hypothesis developed in response to the strict phonological-deficit 

explanation to include naming-speed problems related to dyslexia along with 

phonological processing problems.  Advocates of the double-deficit hypothesis propose 

two, independent, core deficits: phonological processing and naming-speed difficulties 

(Wolf & Bowers, 2000; Vukovic & Siegel, 2001).  If the two deficits can be determined 

to operate independently, proponents contend that there would be three possible resulting 

groups: those with only phonological deficits, those with only rapid naming deficits, and 

those with both phonological and rapid naming deficits operating together, making this 

group the most severely affected by limiting possible compensatory strategies.  The 

difficulty with studying and validating this hypothesis is that phonological processing and 

naming speeds are often significantly correlated, making it difficult to determine to which 

process to attribute processing difficulty.  Currently, rapid naming is subsumed by the 

phonological deficit; it is considered an artifact, not its own independent process.  
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“Readers in the double-deficit subtype with the most difficult disabilities would typically 

receive treatment related to only one deficit, with insufficient efforts directed at issues of 

fluency and automaticity.  It is hypothesized that naming-speed and double-deficit 

readers constitute some of the treatment resisters described by Blachman (1994) and 

Torgesen et al. (1994)” (Wolf & Bowers, 2000). “The phonological-deficit subtype is 

defined as having a phonological deficit with average naming speed ability. The naming 

speed–deficit subtype is defined as having a naming speed deficit in the presence of 

average phonological skills. The double-deficit subtype is defined as having both naming 

speed and phonological deficits. The double deficit hypothesis proposes that those 

readers with a double deficit have the most severe reading impairment, whereas readers 

with only a phonological deficit have moderate reading impairment, and those with only 

a naming speed deficit show the least reading impairment” (Vukovic, R., & Siegel, 

L.S.,2001).   

  Naming speed is considered to be one of the two deficit areas in the double-deficit 

model.  Naming speed indicate two things: an index of slowing in lower-level processes 

and an indicator of a more pervasive processing problem that has an influence on 

perceptual, lexical, and motoric processes (Wolf, 1999).   A study conducted by Vukovic, 

R., & Siegel, L.S., 2001  found that when word reading ability, verbal IQ, and age were 

entered into the equation, phoneme awareness contributed unique variance to word 

attack, spelling, and comprehension, and naming speed contributed unique variance only 

to oral reading rate. The authors found some support for a double-deficit hypothesis of 

dyslexia, as both phonological awareness and naming speed contributed unique variance 
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to measures of reading. However, Pennington et al. noted that the contribution of naming 

speed was “rather modest” (2001, p. 749) compared to the contribution of phoneme 

awareness and concluded that the phonological hypothesis offered a more parsimonious 

account of the evidence (Vukovic, R., & Siegel, L.S., 2001).   

 

Rapid Automatized Naming (RAN) 

Rapid Naming is used as a measure of mental processing speed.  The subject is 

asked to name colors, objects or numbers as fast as she can.  The number of correctly 

named objects in a certain time period is then used as a measure of the subject’s 

processing speed.  Denckla & Rudel created the RAN tests that have been used as a 

prototype for measuring serial naming speed.  According to a study conducted by Wolf & 

Bowers, 2000, dyslexic children and adults are slower than most other readers to access 

and retrieve verbal labels for visually presented stimuli, particularly when the stimuli are 

serial and alphanumeric.  The results indicate that the LD groups (with and without 

dyslexia) required more time than typically achieving students to produce object names 

for the most familiar objects, but only the dyslexia group required significantly more time 

than the typically achieving group to provide names for less familiar objects. The 

dyslexia group was significantly slower than the other LD group on high frequency 

objects. Moreover, the dyslexia group made significantly more naming errors than the 

other LD and typically achieving groups, and the other LD group did not differ 

significantly from the typically achieving group on naming errors. Denckla and Rudel 

concluded that the dyslexia group was subtly dysphasic and was characterized by 
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linguistic retrieval problems.  These results suggest that naming speed deficits are 

characteristic of LD populations in general, and dyslexia may involve specific 

impairment. 

 

Neuropsychological Models  

Brain imaging has helped researchers and students with dyslexia to understand 

reading disability as a processing difference due to neurophysiology.  Before researchers 

had the technology to image the brain as it reads, students with dyslexia wondered why 

they had this difficulty while others did not. Often students with dyslexia felt that they 

were not intelligent.  On the contrary, many students with dyslexia have average or 

above-average intelligence. Studies have shown that their reading difficulties are due to 

inadequacies in the way their brains process print. Poor readers who were given an 

intensive reading intervention increased their reading fluency, and functional magnetic-

resonance imaging (fMRI) studies have shown that intervention caused the brains of 

children who read poorly to begin to function like the brains of good readers. This 

successful reading intervention program included individual tutoring that focused on 

teaching children phonics, letters, and combinations of letters that represent discrete 

sounds in speech. FMRI revealed that the activity in the brains of the previously poor 

readers demonstrated increased activation in left hemisphere regions, including the 

inferior frontal gyrus and the middle temporal gyrus, the areas of the brain used by good 

readers (Shaywitz et al., 2004). Evidence from fMRI studies help us understand why 

decoding can give students with dyslexia additional difficulty. Students with dyslexia 
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have more trouble than the average reader when trying to decode texts, but if the 

appropriate reading instruction is presented and the proper resources are available, many 

students can overcome their difficulties. Whether or not these students become truly 

fluent is a researchable question that has yet to be answered. 

Dyslexia is also heritable.  Evidence from of the heritability of dyslexia is well 

documented in the research (DeFries, Vogler, & LaBuda, 1986; Gilger, Pennington, & 

DeFries, 1991; Tunick & Pennington, 2002).  Children with a parent with dyslexia are 2 

to 80 times more likely to develop reading disability compared to those without affected 

parents.  Studies have also begun to pinpoint the RD chromosome using twin studies 

(Cardon et al, 1994; Fisher et al, 2002; Gayán et al, 1999).  This evidence of heritability, 

combined with evidence from studies of neurophysiology, confirm the brain basis of 

dyslexia. 

 

Measuring Fluency 

Fluency is a multi-faceted construct, so deciding on a method of measurement 

that addresses every part of the construct is best.  We know that fluency is made up of 

speed of reading, accuracy of word recognition, prosody (reading expression), and 

comprehension.  Several tools have been used to measure fluency, though each tool has 

advantages and disadvantages.  Some measures require specific equipment, such as 

specialized software for eye tracking and fMRI studies, which can be time-consuming 

and expensive, but give researchers information about brain function and eye function 

during reading.  Some measures can be administered quickly with paper and pencil and a 
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stopwatch, such as CBM.  Some measures can be administered using the computer to 

time students and allow them to control the pace of the test, while giving teachers very 

accurate information and testing many students quickly.  Several current fluency 

measurement tools will be discussed explaining how they work, how they are used, and 

their advantages and disadvantages in terms of our theoretical understanding of fluency 

and the practical application of measurement tools in the classroom.  

 

Lexical Decision Tasks  

One method of assessing automaticity is the lexical decision task.  As the name 

implies, the subject is asked to make a decision about a word or words.  Some uses of the 

task require the participant to judge which word of a pair of words is spelled correctly, 

such as deciding between homophone pairs, in order to determine the subject’s spelling 

and/or word recognition accuracy.  Some tasks ask the participant to decide whether a 

string of letters presented is a real word or a non-word.  The letter strings can be 

presented on a computer screen or on cards in front of the subject, and the subject 

indicates yes or no, yes if the word is a real word, no if the word is not a real word.  

Response time and accuracy are recorded and used to analyze trends for speed and 

accuracy of word recognition among different populations.  Words are chosen with 

certain characteristics, depending on the skill or skills that the researcher is interested in.  

When presented on a computer, the researcher can present many letter strings quickly, 

and subject responses can be recorded automatically.  This tool has the potential to be 

used by researchers and teachers to examine a student’s fluency with word recognition to 
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the extent that the reader has moved from letter-by-letter processing to whole-word 

processing. 

In a study by Samuels, LaBerge, and Bremer (1978), a lexical decision task was 

used to discover the unit of word recognition as a function of grade level.  Subjects from 

grades two, four, six, and college judged single words to be in animal or non-animal 

categories.   Words varied in length from three to six letters.  The results of this lexical 

decision task are expressed in this graph (see Table 1). 

These results show that 2nd graders are processing words the slowest, and they are 

processing words letter-by-letter because the longer the word, the greater the response 

latency.  Fourth graders are much faster than the 2nd graders, and they are still processing 

letter-by-letter, though not as markedly as the 2nd graders.  Finally, the college students 

are processing words of all length with the same latency with no significant differences in 

latency based on word length.  This study yields the use of a lexical decision task that can 

be used to measure fluency since it demonstrates the shift in processing as students 

develop from letter-by-letter processors to whole- word processors. 

 

Curriculum-Based Measurement (CBM) 

To provide concurrent validity for the development of this methodology as a 

measurement tool, results should be compared with other fluency measures that tap 

reading speed and decoding accuracy, processing speed, and word recognition skills.  

Therefore this paper describes possible sources of concurrent validity: CBM and the 

Woodcock Johnson word recognition test.   
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Curriculum based measurement (Deno, 1985) is a way to continuously monitor 
students’ progress and aid teachers in making formative decisions. CBM is useful 
because it is efficient, can be frequently administered, and is sensitive to student 
growth. It is also inexpensive compared to standardized tests, and teachers can 
easily score the measure. CBM in reading typically consists of 1-minute reading 
probes that are developed from the student’s curriculum and administered on a 
regular basis over the course of the school year. Progress is charted, and growth 
can be seen both numerically and visually (Ives Wiley & Deno, 2005). 

 
Created by Deno & Marsden in the 1980s, Curriculum-Based Measurement (CBM) has 

become a popular and cost-effective fluency measurement tool.  Texts are selected from 

the student’s curriculum and students are asked to read them aloud to their teacher.  As 

the student reads, the teacher times the student with a watch or stopwatch for one minute 

while marking any errors the student makes on a separate copy of the text.  When a 

minute has passed, the teacher makes a slash mark on the text after the word the student 

just read, the last word read in one minute.  In this simple way the teacher is able to 

calculate a word-per-minute rate of reading for each student.  Reading rate is an indicator 

of fluency and can be used as a formative measure to record student progress in speed of 

reading.  While CBM is a quick, easy, and inexpensive measure of reading speed, it does 

not directly measure the student’s comprehension of the material they read, it simply 

records reading speed.  Reading speed usually indicates level of proficiency with word 

recognition, however, for some populations of readers this measure can be misleading. 

ELL students, for example, who may be effective decoders, but may not be able to 

comprehend what they are reading, may be a student population for which CBM needs to 

be modified in order to fairly assess their degree of reading skill.  CBM alone, as 

traditionally administered, will not tell us about students’ comprehensive fluency level by 

including comprehension.  Hasbrouck & Tindal took CBM one step further and 
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attempted to compile norms.  For this tool to be an effective fluency measurement tool, 

norms are helpful so we know at what reading speed a student is considered ‘fluent’ for 

their level or age group.  Reading at or above 120 wpm is quite fast for college students. 

 

Woodcock-Johnson Word Recognition 

The Woodcock-Johnson Word Recognition test is a standardized measure of a 

student’s word recognition ability.  The test requires the student to read through a list of 

100 words, starting with short, high-frequency words with progressively longer, more 

difficult low-frequency words.  This measure provides an estimate of the word 

recognition skills of the student based on typical grade-level performance, moving from 

K through 12+.  This subtest can be used as a rudimentary test of simultaneous decoding 

and comprehension on a single-word level, since it requires the student to read each word 

aloud until he or she can no longer read the word quickly and automatically without 

mispronouncing the word. 

 

Academically-Successful Dyslexics 

Rosalie Fink’s Research with Successful Dyslexics 

How do we define the successful dyslexic?  Reading has its own set of required skills, 

such as fluency, that one must achieve in order to be a successful reader.  If a person has 

dyslexia, however, success in reading carries much more meaning.  For many individuals 

with dyslexia, graduating from high school and going on to college is one measure of 



 

30 
 

success, and even further, pursuing a career in the professions is the ultimate success for 

those for whom reading is a disability.   

Research investigating the question of whether dyslexic readers ever achieve reading 

fluency flows from the foundational work of Rosalie Fink (1995/1996, 1998, 2002, 2003, 

2006).  Fink conducted interviews of many famous individuals with dyslexia who had 

attained success in careers that required extensive reading.  She interviewed 30 men and 

30 women, among them some famous individuals such as Baruj Bennacerraf, M.D., a 

Nobel Laureate in Immunology and Pathology, William Brewer, Professor of Psychology 

at the University of Illinois at Urbana-Champaign, and Ann L. Brown, Professor of 

Education at UC-Berkeley.  Her participants were selected based on the criteria of having 

achieved high success in a career that requires reading and extensive training, as well as 

meeting the International Dyslexia Association’s research definition of dyslexia by 

established assessment instruments or case history, if those instruments weren’t available 

for the older participants.  Through her interviews with these individuals she identified 

several common factors among them.  The questions she asked her interviewees (2002) 

included: 

• Tell me about your struggles, obstacles you faced, and learning and coping 

strategies that worked for you which you believe led to your present career 

success. 

• What particular coping strategies do you use in your work today? 

• What strategies did you use during your education and training to get through 

courses in technology, English, math, science, social studies, foreign languages? 
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• How have you coped with your dyslexia at different stages of your life?  Please 

begin as far back as you can remember and continue up to the present. 

• How have you dealt with your dyslexia in interpersonal relationships with family, 

friends, educators, colleagues, and co-workers? 

She found that these adults had discovered a passionate interest in a subject that 

fascinated them.  Their overwhelming interest in the topic motivated them to pursue it, 

experiencing the flow state of mind of getting carried away into another world, despite 

the fact that reading was a very difficult task for them (Fink, 2002; Csikszentmihalyi, 

1990).  Since they loved their interest area, they sought out books on the topic and read 

everything about it that they could get their hands on.  As they became more familiar 

with the topic, they became familiar with the specialized vocabulary, concepts, and 

typical text structures for that topic.  Gaining practice reading in a specialized topic 

enabled the young dyslexics to transfer the vocabulary into new books on the same topic, 

which fostered reading practice and gains in fluency from book to book. Many of the 

participants mentioned relying on context clues and substituting reasonable words for 

words they couldn’t decode.  Said one interviewee: “I cannot figure out how to 

pronounce a word based on its letters; I always guess it wrong.  But I can figure out what 

words mean from the words around them” (Fink, 2002).  Successful dyslexics also had a 

mentor or a caring older adult who took an interest in their success and pushed them to 

keep going despite obstacles.  At no time in this prior research did Fink ascertain whether 

or not these successful individuals had become fluent readers. 
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Mentoring 

All students face obstacles in their scholastic careers, and there are times when it 

is tempting to give up in frustration.  Mentors -- caring adults or more knowledgeable 

peers -- help students work through obstacles by supporting their efforts with 

understanding and patience, and prodding the student to keep trying while providing help 

along the way.  Perhaps a mentor is able to re-frame a problem in a way the student never 

thought of, or perhaps just telling the student that he can do it is enough to help him 

struggle through a reading assignment and continue to practice.  Mentors played a large 

role in the achievement of the successful dyslexics.  “In elementary school, teachers and 

tutors played pivotal roles in assisting most of the individuals with dyslexia as they 

struggled to learn to read and write.  Furthermore, parents (especially mothers) provided 

a strong support system for most participants” (Fink, 1998).  According to Fink’s 

research, having at least one mentor that the student respected and admired made the 

difference, inspiring these dyslexic individuals to keep working, which ultimately helped 

them become successful. 

 

Passionate Interest Reading 

Students who develop an interest in a domain-specific area and have passion for 

their topic are likely to seek out sources to find that information, and books are a great 

source for finding out more about things you want to learn about.  If studying and if 

reading in particular is difficult and frustrating at times, it is even more essential that the 

student possess the drive and curiosity to carry on in the face of obstacles.   With a 
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driving interest in a domain-specific area, passionate interest in a topic can lead to further 

reading of similar sources that may share certain text characteristics such as layout, 

grammar, structure, wording, phrases, etc.  In this way, domains share commonly 

occurring characteristics that help a reader to add to a knowledge base that can get 

stronger.  Passion drives the reading-disabled student to do narrow interest reading. 

 

 

 

Highly-Focused, Narrow Interest Reading 

Narrow interest reading can be understood as a form of repeated reading of a very 

specific type of text, for example, research journal articles.  The more encounters with 

research articles, the more a student learns the layout of the article, the jargon that is 

likely to be associated with that type of text, and where to locate a particular type of 

information.  The volume of reading provides the reader with greater practice of skills.  

Dyslexic students benefit by gaining the extra practice and over-learning that focused 

repeated reading provides.  

 

Use of Context 

Use of context improved successful dyslexics’ speed and accuracy (Fink, 1998). 

Blalock (1981) and Bruck (1990) independently found that adults with dyslexia are 

extremely adept at using contextual clues.  As Ron Davis, Professor of Biochemistry and 

Genetics at Stanford University Medical School put it, “I guessed what made sense when 
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I didn’t know a word.  And I usually got it right” (Fink, 2003).  The idea of guessing 

from context is what Ken Goodman described in his doctoral dissertation called Reading: 

A Psycholinguistic Guessing Game.  

   

Expertise: Domain-Specific Prior Knowledge 

To understand the importance that domain-specific prior knowledge has on the 

ability to increase reading comprehension, a study by Recht and Leslie (1988) shows the 

importance of knowledge in understanding and remembering new information. In the 

study, junior high school students who were either very good or very poor readers were 

tested on their knowledge of baseball and found that knowledge of baseball was not 

related to reading ability.  The researchers categorized four groups of students: good 

readers/high baseball knowledge, good readers/low baseball knowledge, poor 

readers/high baseball knowledge, and poor readers/low baseball knowledge.  The 

students in all four groups read a passage describing a baseball game and were tested in a 

number of ways to see if they understood and remembered what they had read.  The 

results demonstrated the power of knowledge.  Poor readers who knew baseball 

remembered more than good readers with little baseball knowledge and almost as much 

as good readers who knew baseball.  Poor readers who knew little about baseball 

remembered the least of what they had read.  Thus a good basis of knowledge can make a 

big difference in whether a student can comprehend a text, and therefore, use this prior 

knowledge to bootstrap meaning from context when decoding skill is weak.  When taking 

the role of prior knowledge into consideration with dyslexic students, this information 
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helps us to understand how narrow reading in a domain area helps the student build a 

knowledge base that is particularly strong, which then enables the reader to make 

connections between old and new material, as a compensation strategy for the weaker 

decoding skills of the dyslexic student, especially for the avoidance of reading new 

words. 

 

Flow Helps Dyslexic Students Develop Fluency 

“To develop expert understanding and recall in a domain requires the ‘continuous 
interplay of skill (i.e. knowledge) and thrill (i.e. interest)” (Alexander, 
Kulikowich, & Schulze, 1994, p.334). 

 
Many people can identify when we talk about having a peak experience.  Sometimes you 

are lucky enough to discover that you are working on something that is so completely 

fascinating to you that you have lost all sense of time and find that you have been 

working all day without even feeling hungry or tired; you’ve been having so much fun 

and you feel you’ve been transported by your art into another world where hours are only 

minutes.  Mihaly Csikszentmihalyi coined the term ‘flow’ to describe this experience of 

being so intensely involved in and passionate about your work that you forget the world 

around you, time seems to stand still, and you are completely in the moment with your 

passion.  Csikszentmihalyi’s research on what it is that makes people most happy has 

explained that we are most happy when we are working on something we love.  Rosalie 

Fink has connected Csikszentmihalyi’s idea of flow with the evidence her interviews with 

successful dyslexics has yielded that one possible reason for the perseverance these 

individuals have maintained is the flow experience provided by their chosen subject.  One 
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reason why successful dyslexics are persistent readers is because their love of their 

chosen niche helps them to maintain their considerable perseverance and provides the 

motivation to overcome difficulties with decoding in order to reach the larger goal of a 

reaching a deeper understanding of their chosen passion.  Experiencing flow can ease the 

more painful parts of any task.  It is the confluence of the three motivating factors of 

mentors,  passionate interest, and experiencing flow,  that has helped students with 

dyslexia to persevere, and simultaneously, perhaps, helping them to develop effective 

compensatory reading strategies along the way. 

 

 

Resilient Young Struggling Readers become Successful Adults 

Successful students who struggle with reading develop empathy and persistence because 

of their reading disability.  They understand the struggles others go through because they 

struggle themselves, and they develop the determination to work extra hard to reach their 

goals.  Successful dyslexics attribute their success to understanding others and to hard 

work.  When they encounter obstacles, successful dyslexics adapt by reframing the 

situation and reinterpreting their experiences of failure that come about because of 

dyslexia.  

In a study of the literacy skills of the same famous dyslexics, Fink found that they can be 

classified into 3 groups: a fully compensated group, partially compensated with specific 

deficits in spelling, and partially compensated with spelling, word recognition, and oral 

reading deficits.  She found that many, though not all, of the participants showed ongoing 
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lags in reading rate.  Despite lacking an integration of the lower level print skills, they did 

succeed in constructing higher-order meaning from text.  With respect to fluency, the 

successful dyslexics developed fluency or smoothness in reading connected text much 

later than normally developing readers, between the ages of 10-11, three and a half years 

later than non-dyslexic controls (Fink, 1998).  Because her study does not focus on 

fluency, however, she does not describe her subjects’ fluency in more detail fluency 

 

Importance of Reading Fluency to Academic Success for Struggling Readers 

Fluent reading is the hallmark of the skilled reader.  Students with reading disability have 

distinct problems acquiring the specific reading skill of decoding, which can directly 

interfere with their ability to develop reading fluency.  Since decoding is often hit-or-miss 

for reading disabled students, their oral reading is often choppy and slow since they are 

spending the majority of their attention on figuring out the word, and have little attention 

left over for the fluid rendition of the text.  The ability to read with fluency is essential to 

being a skilled reader, so dyslexic students are at a disadvantage when it comes to this 

skill.  Despite these difficulties, however, under the appropriate conditions, dyslexic 

students can overcome their reading difficulties and lead successful lives in careers that 

require reading.   

There are important theoretical and practical implications of this work.  On a 

theoretical level, it is important to understand the types of fluency problems that dyslexic 

students experience in terms of which cognitive processing models explain these fluency 

difficulties.  On a practical level, it is important to use these theoretical implications and 
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translate them into practical applications by developing measurement tools for 

researchers and educators to pinpoint strengths and weaknesses to more accurately 

inform instruction.  Teachers need reliable and valid measurement tools to time- and cost-

effectively determine a student’s fluency level in order to make educational decisions and 

recommendations.  Reading disabled students also need tools that make reading more fun 

than work and keep them motivated by personal interest as well as by identifying their 

own progress.     

 

Criteria for Fluency Success for Academically-Successful Struggling Adult Readers 

Based on the review of the literature, defining reading success for the reading-disabled 

adult may be a challenge.  Achieving fluency in the general sense of the term – 

simultaneous decoding and comprehension – may be possible for this group of students.  

However, the rate of their simultaneous decoding and comprehension may still be slower 

than that of their non-affected peer group.  In other words, a successful dyslexic adult 

may be considered fluent if they can read with accuracy and understanding, even if it 

means reading more slowly.  Another possibility is that the successful reading-disabled 

adult is able to read with normal speed and simultaneous decoding and comprehension 

when faced with a text that is in that person’s area of expertise.  Perhaps the reading 

disabled person’s reading of such a text would still not reach the level of fluency of his or 

her own speech, but he or she may be able to read a text with which he or she has 

considerable prior knowledge of the content with considerably more speed and accuracy 

because he is able to use that knowledge to compensate for a lesser degree of reading 
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skill.  Possibilities are whether successful adults with dyslexia a) achieve fluency on 

college-level texts, b) achieve fluency on a single word-recognition basis, or c) do not 

achieve fluency in any form.  

 

Conclusion 

Are successful adults with reading disability fluent readers?  If not, how do they become 

successful in college?  We know that students with dyslexia face many challenges in the 

course of their academic careers, and gaining postsecondary education is a big success for 

these students.  Research and advances in technology have led to the expansion of 

knowledge on topics such as fluency, dyslexia, reading skill measurement tools, 

theoretical models of learning and cognition, and academic and career success strategies.  

However, research remains inconclusive as to whether successful dyslexic adults could 

be considered fluent readers by the same standards used for non-disabled readers, or, if 

not by the same definition, in what sense of the word?  Alternatively, do successful adults 

with dyslexia ‘skip’ the fluent stage of reading altogether?  Another alternative is to re-

examine our definitions of fluency as a static, “either/or” entity and accept its context-

dependent nature as a fluid skill that students have in greater or lesser degrees on a 

‘fluency spectrum’ or as ‘fluency stages’.  This study is designed to answer those 

questions. 

 

METHOD 

Populations of Interest 

Adults who self-identify as struggling readers who have completed some postsecondary 

education comprise the successful struggling reader population.  Adult readers in 4-year 
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undergraduate and graduate Educational Psychology courses were the control group 

population. 

 

Sample Size Estimate for Power and Effect Size  

To obtain power of .8 in a two-tailed hypothesis test using an α =.05, δ =2.80, and 

Cohen’s d (effect size) =.57, an n=24 students per group was estimated. This figure was 

calculated based on the power formula δ =d n  (Howell, 2001).  This level of power was 

chosen because it is considered high, which is helpful for detecting an effect size if one 

actually exists in the population.  This calculation is based on the goal of detecting a 

small to moderate effect size.  Sampling this number of participants is also practically 

attainable. An effect size of .57 is considered medium, .2 being the smallest practically-

useful but hard to see in action, and .5 being a moderate size of effect, observable and 

easier to detect, and .8 being a high effect size that would be hard to miss.  Since total 

sample size ended up being 45 (22 struggling and 23 typical), actual effect size for 

comparison on fluency tasks was .42. 

 

 

 

Struggling Reader Recruitment Obstacles 

The struggling reader group was the hardest group of participants to recruit for this study.  

People who struggle with reading are reluctant to participate in reading activities, so 

finding this sample took over a year of talking to friends, friends of friends, colleagues, 

family members, and others who, through word of mouth, were interested in contributing 

to reading research, were eligible for the education, age and reading ability criteria, and 

willing to participate in this study.  In order to broaden the pool of eligible individuals, 

participants were asked to self-identify as struggling readers who had some type of 

education beyond high school, such as professional licensure coursework or 2-year 

undergraduate coursework.  Due to difficulty finding participants, the resulting group of 

22 academically-successful struggling reader individuals is small. 
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Sampling and Participants   

Twenty-two adults (8 male, 14 female) who self-identified as struggling readers who 

have had at least some postsecondary education comprised the struggling reader sample 

and were recruited by word of mouth and referral through friends and colleagues of the 

researcher.  Postsecondary education or training for this sample ranged from a semester 

of a college-level coursework or completing examinations for stockbroker licensure to 

completing an associate, bachelor, master, or doctoral degree. 

  

Fourteen adults who were considered to be typical readers from a graduate Educational 

Psychology course at the University of Minnesota participated in the study, comprising 

the typical grad student reader sample.  Due to some missing data, complete lexical 

decision data was available for twelve of the fourteen total sampled.  The entire grad 

sample received the high-frequency version of the lexical decision task. 

 

Twenty-four adults who were considered to be typical readers from an undergraduate 

Educational Psychology course at the University of Minnesota participated in the study, 

comprising the typical undergrad student reader sample.  Eleven undergrads received the 

high-frequency lexical decision task, and thirteen received the low-frequency version of 

the lexical decision task. 

 

Procedure 

All participating students were asked to complete 4 reading activities for approximately 1 

hour, with only the struggling readers asked to complete the additional reading 

experience survey, for a total of five activities for that group.  Students were tested 

individually by the experimenter.  The four assessments were the Woodcock Johnson 

Word Recognition test (3 min), CBM Oral Reading of 1-page narrative (3 min.), followed 

by multiple-choice comprehension questions (5 min.), and Lexical Decision task (25 

min).  Finally, the reading experience survey was administered (15 min) to the struggling 
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readers.  Struggling reader participants received $10 to compensate their time and effort, 

and typical readers received extra credit for their course. 

   

Materials 
 

Both groups of participants received the Woodcock-Johnson Word Recognition test, a 

Curriculum-Based Measurement reading passage and comprehension test, and the 

Lexical Decision Task.  Only the struggling reader group received the Adult Reading 

History Questionnaire.  

 

Woodcock-Johnson Word Recognition sub-test.  Standardized, norm-referenced word 

recognition test administered to determine the participant’s baseline word recognition 

skills by grade level.  A list of 100 words is presented to the participant and he/she reads 

them aloud.  The list gets progressively more difficult and responses are scored as either 

correct or incorrect.  If words are mispronounced or read haltingly or not automatically, 

the response is considered incorrect. The experimenter records responses on a scoring 

sheet.  This test is used as a baseline measure in order to determine if word recognition 

skills are at college level.  Scores on this measure will be recorded as a Word 

Recognition Grade Level, with range K – 16+. 

 

Curriculum-Based Measurement: Reading Rate and Literal & Inferential 

Comprehension.  A passage from Mutiny on the Bounty was used for the CBM.  This 

measure is designed to determine the student’s oral reading fluency both by calculating a 

word-per-minute reading rate and a comprehension score.  Students are asked to read 

aloud a copy of a 1-page college-level reading passage (from college-level narrative) and 

directed to read so that they will be able to answer multiple-choice comprehension 

questions afterward.  Participants will read the entire passage aloud.  The experimenter 

will mark any reading errors with an X, and the last word read in one minute is recorded 

by marking a slash after it on the scoring copy.  The number of correct words read in one 

minute becomes a word-per-minute (WPM) reading rate score, ranging from 0 – 378. 
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The passage was taken away from the participant and replaced with the 

experimenter-made multiple-choice comprehension question set made up of 10 literal and 

10 inferential items.  Participants were instructed to circle the best answer on their test 

copy.  This measure is intended to measure the participant’s literal and inferential 

comprehension skills, and is scored by number of literal items correct (1 – 10), number of 

inferential items correct (1 – 10), and total correct (1 – 20). 

 

Lexical Decision Task.  Participants was asked to participate in a lexical decision task, 

administered individually on a laptop computer using SuperLab computer software.  

After 20 practice trials to learn the procedure, the participant decided whether 60 letter 

strings of lengths 3, 4, 5, 6 letters presented on the screen are real word or non-words by 

pressing the ‘yes’ key for real and the ‘no’ key for non- words.  Responses were recorded 

in an Excel spreadsheet by response time (latency in milliseconds) and decision accuracy 

(correct or incorrect).  This information was used to determine whether participants take 

longer to respond to longer words.  Real words in each version of the task (high and low 

frequency) are nouns that were selected based on the Word Frequency book’s ratings, 

with high-frequency words ranging from 57.5 to 89 on the standard frequency index 

(SFI) and low-frequency words ranging from 20 to 46.4 on the standard frequency index 

(SFI)  (Carroll et al, 1971).  All words are one-syllable and singular.  This measure is 

intended to measure simultaneous word recognition speed and comprehension, and can 

demonstrate the developmental changes in fluency by grade level.  Scores for latency 

range from fractions of milliseconds to one minute, and number correct range for each 

student is 0 – 60. 

 

The Adult Reading History Questionnaire (ARHQ): Reading Development, Habits, and 

Attitudes (Lefly & Pennington, 2000; Fink, 2006).  In order to assess qualitative 

mediating factors between reading skill development and college acceptance, participants 

were asked to provide background information over the lifespan.  This measure is used to 

provide more in-depth description of what motivated these students to succeed in 

overcoming their disability despite difficulties, particularly whether some factors 
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identified by previous research as helping students overcome their disability, such as 

having the support of at least one caring mentor (parent, teacher, caring adult) or reading 

in a persistent passionate interest area caused students to succeed.  A few additional 

questions to the survey were included: 

• What is your undergraduate major?  

• Do you have a passionate interest in a particular subject area?  If yes, what 

is your interest area?   

• Do you currently or have you had a relationship with a mentor who has 

helped you to succeed in school? (teacher, parent, caring adult, other) 

 

Research Questions 
 

The following research questions and hypotheses were addressed: 

 

Quantitative Research Question #1:  To what extent are academically successful 

reading disabled students fluent readers? 

 

H1: Struggling reader group does not score as highly on all fluency measures as 

typical reader group – in other words, struggling readers are not as fluent as typical 

readers. 

    

Qualitative Research Question #2:  What strategies have these successful striving 

readers used to overcome their disability in order to stay in college? 

 

H2: Academically successful struggling readers have learned to adapt by developing 

compensatory strategies such as developing a passionate interest and reading deeply in 

that area, cultivating mentor relationships, developing their speaking skills, and spending 

a greater amount of time studying than typical readers.  

  

Design  
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A quasi-experimental design was used to compare the fluency performance of 

educated, struggling adult readers to a control group of educated, non-struggling readers.  

A two-way, 3 x 4 factorial design was used to examine the differences between three 

groups of readers on several fluency tasks.  Independent variables are reading ability 

group (successful struggling adult reader, graduate student reader, undergraduate student 

reader) and fluency task (high-frequency lexical decision task, Woodcock Johnson, CBM 

reading rate, CBM comprehension).  Dependent variables include grade level of word 

recognition (K-16+), oral reading rate (words per minute), literal reading comprehension 

(number correct out of 10), inferential reading comprehension(number correct out of 10), 

total reading comprehension (number correct out of 20),  and lexical decision latency 

(milliseconds) and accuracy (number of words correctly identified).  Lexical decision 

data was available for all groups, but only graduate student and struggling reader groups 

had WJ and CBM fluency data available for concurrent validity. The 

qualitative/descriptive dependent variables were compensatory strategy interview data 

and reading history survey data. 

 

 

RESULTS 

For the quantitative data analysis, descriptive statistics (frequencies and means, medians, 

and standard deviations) were used to describe the fluency skill data and degree of self-

reported history of reading difficulty for the struggling reader group.  One-way ANOVA 

was used to test for differences between struggling readers and typical readers on all of 

the fluency measures (lexical decision, CBM reading rate, CBM comprehension, 

Woodcock Johnson).   For the qualitative data analysis, interview notes were recorded 

and categorized by strategy in order to allow common themes to emerge from struggling 

readers’ descriptions of their individual reading strategies and experiences.  

 

Descriptive Statistics  

The mean performance for typical readers was different from the struggling readers on 

most measures, the exceptions being inferential comprehension, total comprehension, and 
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real word recognition accuracy, where the struggling readers performed equal to or a bit 

better than the typical readers. The struggling readers’ mean Woodcock-Johnson word 

recognition grade equivalent score was 14.73 and the typical grad readers’ mean score 

was 16.21.  The struggling readers’ mean oral reading rate was 115.6 words per minute 

and the typical grad readers’ mean oral reading rate was 149.9 words per minute.  The 

struggling readers’ mean total comprehension score was 14.36 out of 20, and the typical 

readers’ mean total comprehension score was 14.50 out of 20.  The struggling readers’ 

mean literal comprehension score (6.91 out of 10) was less than their mean inferential 

comprehension score (7.79 out of 10).  The opposite was true for the typical grad readers’ 

where their mean literal comprehension score (7.79 out of 10) was better than their mean 

inferential comprehension score (6.71 out of 10).   

Successful struggling adult readers (3=19.82, 4=19.82, 5=19.91, 6=19.68) 

performed almost completely equal to or even slightly better than typical grad student 

readers (3=19.83, 4=19.75, 5=20.00, 6=19.75) on real word recognition accuracy, with 

each group scoring nearly 100% in accuracy.  Typical undergrad hi-freq readers 

(3=19.09, 4=19.55, 5=19.82, 6=19.18) also performed highly accurately on the high-

frequency task.  On the low frequency task, typical undergrad readers performed slightly 

less accurately than the other groups (3=15.92, 4=16.38, 5=16.92, 6=18.08). Both groups 

performed less accurately than their real word averages on non-word accuracy, with 

struggling readers performing slightly less accurately (3=17.86, 4=16.32, 5=14.95, 

6=14.41) than typical grad readers (3=17.92, 4=18.25, 5=18.17, 6=17.75) and typical 

undergrad readers who received the high-frequency list (3=19.00, 4=18.82, 5=18.09, 

6=18.55) and the low-frequency list (3=19.31, 4=18.54, 5=17.00, 6=18.23) at correctly 

identifying non-words.   

Both groups’ decision-making slowed when presented with non-words, but 

struggling readers were more slowed than typical readers for both word categories. 

Struggling readers were slightly slower (3=723.20, 4=737.48, 5=806.90, 6=854.93) than 

typical grad readers (3=625.23, 4=623.10, 5=651.70, 6=765.83) and typical undergrad 

readers who received the high-frequency version (3=565.61, 4=557.20, 5=552.52, 

6=631.32) and the low-frequency version (3=830.05, 4=926.68, 5=967.70, 6=963.84)   to 
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make decisions about the real words.  Also, though typical grad readers (3=897.38, 

4=958.50, 5=1063.42, 6=1176.74) and typical undergrad high-frequency readers 

(3=717.55, 4=768.77, 5=830.84, 6=933.23) and low-frequency readers (3=763.92, 

4=926.89, 5=1000.01, 6=996.76) were slowed by the non-words, struggling readers were 

even more slowed (3=1181.82, 4=1413.40, 5=1550.61, 6=1888.46) (see Tables 2 and 3).   

  

Inferential Statistics Results (Table 4) 

To test for statistical difference between struggling readers (n=22) and typical readers 

(n=23) on the lexical decision task, a one-way ANOVA was performed.  With an alpha 

level of .05, the following effects were significant: 3-letter real word latency F (1, 43) = 

8.412, p = .006, 4-letter real word latency  F (1, 43) = 6.181, p = .017, 5-letter real word 

latency F (1, 43) = 8.633, p = .005, 3-letter non-word latency  F (1, 43) = 8.181, p = .007, 

4-letter non-word accuracy F (1, 43) = 4.990, p = .031, 4-letter non-word latency F (1, 

43) = 9.605, p = .003, 5-letter non-word accuracy F (1, 43) = 6.576, p = .014, 5-letter 

non-word latency F (1, 43) = 8.975, p = .005, 6-letter non-word accuracy F (1, 43) = 

7.627, p = .008, 6-letter non-word latency F (1, 43) = 9.505, p = .004, and CBM Oral 

Reading Rate F (1, 34) = 17.442, p = .000. 

To test for statistical difference in latency within groups to see if, on average, 

groups are processing words letter-by-letter or as whole units, a paired samples t-test was 

conducted for all groups.  The difference in latency between 3-letter and 6-letter real 

word latency was significant for struggling readers (n=22) p=.005, and for control readers 

(n=23) p=.002.  The differences within groups were also significant for non word latency 

between 3-letter and 6-letter, with struggling readers p=.001, and control readers p=.010.  

These results indicate letter-by-letter processing on the part of both groups at the 6 letter 

length.  For contrasts between 3-letter & 5-letter (struggling p=.059 real, p=.005 non; 

control p=.546 real, p=.008 non)and 3-letter & 4-letter words (struggling p=.582 real, 

p=.032 non; control p=.604 real, p=.178 non), differences were not significant for the 

typical readers and for struggling readers on the real words, meaning that all readers were 

processed these words as whole units from 3-4 and 3-5 letters.  However, for non words, 

struggling readers responded equally long to 4 letter strings as 3 letter strings, but longer 
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to 5 letter strings than 3 letter strings (see Tables 6-8).  Since several tests were run 

simultaneously, a Bonferonni adjusted p-value of <.01 results.  Since this value was 

impractically small, tests that were significant at p<.01 were considered adjusted for the 

inflated probability of finding significant results due to running multiple tests at once. 

 

Correlations of Concurrent Validity Measures 

In order to determine whether the lexical decision task can be used as a measure of 

fluency, Pearson 2-tailed correlations were run and all of the fluency tasks were 

correlated with each other to see if any of the relationships were statistically significant in 

order to see whether the lexical decision task could provide as much, more, or less 

fluency information as other fluency measures.   

The Woodcock Johnson word recognition task correlated significantly with only 

one other fluency item: 5 letter real word accuracy (r =.374, p<.05).  

The non-word accuracy lexical decision variables had moderate, positive 

correlations at the p<.01 significance level with CBM oral reading rate: 4-letter non-word 

accuracy (r = .472), 5 letter non word accuracy (r = .502), 6 letter non word accuracy (r = 

.480).   

All of the non-word latency lexical decision variables had moderate, negative 

correlations at the p<.01 significance level with CBM oral reading rate: 3-letter non-word 

latency (r = -.556), 4-letter non-word latency (r =-.516), 5-letter non-word latency (r = -

.549), and 6-letter non-word latency (r = -.563). 

Also significant at the p<.01 level were CBM oral reading literal comprehension 

and 6 letter non-word accuracy (r=.483), and CBM oral reading total comprehension and 

6 letter non-word accuracy (r=.485).  Finally, CBM oral reading literal comprehension 

was highly, positively correlated with CBM oral reading total comprehension (r=.801), 

and CBM oral reading inferential comprehension was also highly, positively correlated 

with CBM oral reading total comprehension (r=.805). 

CBM oral reading rate and all of the real word latency variables were moderately, 

negatively correlated at the p<.05 significance level: 3-letter real word latency (r=-.428), 
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4-letter real word latency (r=-.403), 5-letter real word latency (r=-.376), and 6-letter real 

word latency (r=-.429). 

A few of the lexical decision and CBM variables correlated moderately and 

significantly with CBM oral reading literal comprehension at the p<.05 level: 4-letter 

non-word accuracy (r =.369), 5-letter non-word accuracy (r =.425), and at the p<.01 

level: 6-letter non-word accuracy (r =.483).  

Other positive, moderate CBM correlations at the p<.05 level were CBM oral 

reading total comprehension and 4-letter non-word accuracy (r =.373), and 5 letter non 

word accuracy and CBM oral reading total comprehension (r= .394).  CBM oral reading 

literal comprehension correlates moderately with CBM oral reading rate (r=.413). 

CBM oral reading total comprehension has a moderate, negative correlation with 

3 letter non-word latency (r=-.359). 

Many of the lexical decision items correlated highly with each other at the p<.01 

level, with positive correlations at this level ranging from r = .407 (3 letter non word 

latency & 4 letter real word latency) to r = .973 (5 letter non word latency & 4 letter non 

word latency), and negative correlations at this level ranging from r =-.371 (3 letter real 

word latency & 6 letter real word accuracy) to r =-.669 (6 letter non word accuracy & 3 

letter non word latency).  For the complete correlation matrix see Table 5. 

 

Qualitative Struggling Reader Data (Table 7) 

H2: Academically successful struggling readers have learned to adapt by 

developing compensatory strategies such as: 

• developing a passionate interest and reading deeply in that area,  

• cultivating mentor relationships,  

• developing their speaking skills, and  

• spending a greater amount of time studying than typical readers.  
 

The struggling reader group in this study was a diverse group of individuals with a 

variety of educational backgrounds, interest areas and attitudes about reading.  From 

questionnaire data on struggling adult readers’ reading history and habits, and from 

follow-up interviews about these readers’ reading strategies and relationships with 

mentors, several themes emerged from the data about the advantages and disadvantages 
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of having dyslexia.  Successful struggling readers did have passionate interests, but they 

did not always read deeply in that area.  Some struggling readers had supportive mentors 

in their lives and help from caring parents, tutors, teachers, or significant others, but some 

struggling readers reported that they had to figure out how to read and study on their 

own, or even developed a resolve to show others that they could succeed despite being 

ridiculed or labeled as dyslexic.  Many of the struggling readers reported that they 

became stronger speakers and developed people skills such as empathy as a direct result 

of their reading disability.  Finally, almost all of the struggling readers noted that they 

spent a greater amount of time studying and finding strategies for reading than their 

peers.   Contrary to the typical disability connotation, dyslexia can be looked upon as an 

advantage in some ways by those who have become successful despite having difficulty 

reading.  Many of the struggling readers who participated in this study identified their 

dyslexia as a reason they developed alternative routes to success and looked for creative 

solutions to problems.  For them, dyslexia has been a character-building experience, such 

as having a greater ability to empathize with others who struggle in life.  They have also 

had to develop patience and perseverance because of their time-consuming struggles with 

reading.  As a result, successful adult struggling readers have learned that hard work pays 

off, and they can accomplish whatever goals they have set for themselves. 

 

Successful Struggling Readers’ Careers and Interests 

The struggling reader group was composed of individuals who obtained postsecondary 

education, with 2 trade or business school attendees, 11 community college attendees, 6 

participants earned bachelors degrees, and 3 participants earned 1 or more advanced 

degrees.  The career interests of the struggling readers varied, with participants 

representing a wide range of college majors and minors.   Perhaps not surprisingly, many 

of the successful struggling readers group studied business and financial topics in college: 

Series 7 stockbroker license, Series 63 blue sky laws (for different tax rules in states), 

Finance, minor in computer science /management information systems, Series 7, Series 

66, Contemporary Business, HR specialty, Marketing, Economics, Business/Economics, 

computer science minor, Accounting, master’s in Accounting and Auditing.  These 
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majors were the struggling readers who mentioned in the interview that they consider 

themselves fluent with numbers but not words.  One participant commented that he could 

look at a scoreboard and would immediately compute stats, but could not decode new 

words.  Another participant doesn’t like to read, but loves to balance her checkbook. 

Other participants chose majors in humanities and social services:  Human 

Services Administration, Elementary Education – primary, Communication Studies, 

Elementary teaching, 1st-6th, minor in Special Ed, Kindergarten License, minor in 

Reading, Theater, Anthropology – Museum Studies minor, Nursing, , Paralegal, Law 

Enforcement, and Religious Studies, Spanish minor.  These participants worked hard to 

go into fields that require reading and social skills despite the fact that they continue to 

struggle with reading.  One participant writes poetry and became a reading teacher 

despite her reading disability.  Another participant must read scripts as an actress.  

Another reads journals about local anthropological digs.  Some participants chose to 

major in fields because of their interest in communication or disabilities. 

A few of the participants chose the sciences: Biology major, Psych minor, 

Chemistry major, transferring to U of M to become a pediatrician (pre-Health Sciences), 

Environmental Biology. 

 

What Successful Struggling Readers Read 

Every struggling reader who participated in this study reads in areas that they find 

personally interesting, though how frequently they read in their interest area varied.  

Participants ranged greatly in their areas of interest and in the amount of reading they do 

and the types of reading materials they like.  Many of the participants like to read non-

fiction or accounts of historical events, and many were very interested in topics that could 

be used in practical application in their area of study or personal interest.  A few 

mentioned fiction or novels that they enjoy reading for fun, but this was not as common 

as non-fiction or magazines, newspapers, and cookbooks.  A few of the struggling readers 

who are continuing to learn English used non-fiction books in their career field to 

scaffold their translation of the jargon – accounting was an example.  Only two 

participants said that they do not read anything, in an interest area or at all.  This evidence 
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confirms the hypothesis that struggling readers read deeply in a preferred interest area, 

and usually they will read non-fiction. 

  

Mentor Relationships 

When asked to describe who taught them to read or who offered them help and support or 

encouraged them to study while growing up, successful struggling readers mentioned 

caring adults, parents, reading tutors, friends, employers, community organizations, 

boyfriends, girlfriends, fiancés, or spouses as the people they credit with helping them to 

succeed and stay motivated.  Some participants reported that they had no one who could 

help them learn to read or support them emotionally or instructionally.  In most cases, 

those individuals who did not have mentors either had parents who could not read 

themselves or did not know English, or their parents were not emotionally, physically, or 

financially able to support their child’s academic pursuits.  However, several of these 

successful adults learned how to help themselves or seek assistance from others.  Some 

struggling readers reported that they did not receive help or encouragement from anyone.  

Some struggling readers were told that they weren’t capable enough to succeed.  Of those 

who reported no mentorship for themselves growing up, these participants reported that 

they have their kids tutored or want to show their children that they are capable of 

achieving an education so they can be role models. In some instances, social pressure was 

a motivator to overcome adversity, and the wish to prove others’ wrong in their 

assumptions about their capabilities spurred the struggling readers to work harder and 

show the world what they can do.  Those that did not have mentors growing up or did not 

receive extra assistance for their reading problem are still able to be academically 

successful because they have a burning desire to achieve despite the obstacles.  This is a 

slightly different result than was hypothesized.  Though these readers have had a difficult 

time getting help, they have learned how to become successful and develop relationships 

that help them succeed despite continued difficulty reading.     

  

How Mentors Helped Struggling Readers Academically and Emotionally 
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When asked to elaborate about how, specifically, mentors helped provide academic and 

emotional support, struggling adult readers expressed a variety of methods their mentors 

used.  Teachers helped show this group how to understand new ways of thinking or 

learning, teach students about their learning disability, learning to memorize parts of 

words instead of whole words, highlight the students’ strengths, held high standards, 

helped provide study tips, help this group stay on track with what they had to do for 

school, track lines of text or music, work on spelling, special classes, working on 

vocabulary.  Parents helped with homework, gave extra guidance slowly, made up extra 

practice work, helped with getting thoughts together, editing, listening, providing 

resources like a Franklin speller, books, or additional tutoring after school.  Friends, 

husbands, girlfriends, and fiancés tell the struggling readers that they believe in them, 

they listen to them read aloud, they buy books together, decide what to read, read 

different things and discuss, ask to tell them what they’ve read.  Struggling readers also 

work hard so they can learn to help their kids with reading. 

 

Adaptive Reading and Study Strategies 

When asked what strategies they have adopted in order to accomplish reading tasks, 

successful struggling readers had many coping mechanisms for “reading” situations and 

visual symbols, and how they actively study reading material.  Several participants 

mentioned the use of colorful symbols, bullet points, and memorizing the shape of a word 

– that a word will look like a bitmap: “I frequently miss the subtle word lists.  On 

Tropicana cartons or cereal boxes, if it has raisins it will be purple, orange if it’s orange-

flavored.  I look for color-coding.  That stuff helps much more than any words help me.”  

This picture approach is especially helpful for struggling readers learning English: “I 

really enjoyed kids’ books because I learned from pictures and symbols.  Cartoons and 

kids’ shows help because you learn pronunciation and meaning, and because it’s kids 

they use a lot of examples on the TV.”  Some mentioned that the background color of the 

reading material helps.   

  

Role of Social Skills in the Struggling Reader’s Success 



 

54 
 

Many of the successful struggling readers rely on aspects of their character, such as 

patience and highly-developed social skills, to navigate situations that usually require 

reading.  Some participants mentioned interviewing alumni of their school to learn more 

about potential careers and make connections (“I interviewed a lot of alumni to figure out 

what I wanted to do.  They introduced me to all their friends and I met all these people 

and got an internship, but didn’t take it, in California”), and many would rather pick up 

the phone than type or write to others.  One participant said, “I used to teach golf.  I can 

read people and it [dyslexia] helps me be patient with people I’m teaching – you can miss 

25 times and it’d be ok with me.”  Many participants spoke of dyslexia as “a blessing and 

a curse”: 

Dyslexia has given me a better work ethic than most people, and I have to be 
strategic about my work.  I have to make rituals to learning, where you read 
things you’ve written over again, or you have to point to the words you’re 
reading.  The self-awareness helps when you know things are difficult so you can 
act accordingly.  My strength is knowing myself, and that has meshed well with 
my dyslexia.  I think if I wasn’t as strong-willed, self-initiated and I’ve always 
had goals and I wanted to have lots of different activities. 
 
Two huge benefits, one is tenacity. The other benefit is that it has helped me 
believe that anybody can do anything if they have the right materials.  It is no 
different than anyone who has any disability. 
 

 

Some have mixed feelings about their dyslexia while others appreciate it as character-

building.  Some feel embarrassed about their reading difficulties: 

I never had any of that shame about dyslexia; most people think you’re retarded 
when they hear you’re dyslexic.  But because I was always doing well or above 
average in other areas, I never had that shame around it; I think if you were more 
average it might be harder to cover it up.  I’ve become more empathetic as I’ve 
become more mature.  I’m more empathetic toward people who are dyslexic 
because I know what that means. 
 
The ability to take help is really critical.  It’s really hard telling total strangers that 
I can’t read.  You have the embarrassment, and knowing that you’re going to have 
to rely on other people for help.  It’s hard to open up to strangers about it.  To this 
day, I don’t like to bring it up if I don’t have to. 
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Considering the types of comments many struggling readers made about their difficulties, 

many have compensated by becoming stronger at reading social situations.  If they have 

been hesitant to rely on their reading and writing skills, struggling readers have learned to 

become adept at reading people. 

 

DISCUSSION  

The purpose of this study was to determine 1) whether struggling readers who have 

succeeded in obtaining postsecondary education can be considered fluent readers, 2) how 

successful struggling readers’ fluency compares to typical academically-successful adult 

readers’ fluency, and 3) what types of reading history, habits, and adaptive strategies 

successful struggling readers have discovered.  

 Both struggling readers and typical readers performed at college level on the 

Woodcock Johnson word recognition task, with grad students averaging grade 16.21 

(college senior) and struggling readers averaging at grade 14.73 (college sophomore).  

This data was collected as a baseline measure of word recognition skill, and both groups 

are recognizing words at college grade level. 

 On the CBM oral reading fluency task, the struggling reader group read 116 

words per minute on average, and the typical grad reader group read 150 words per 

minute on average.    

There are significant differences in word recognition performance between 

struggling and typical readers on 3, 4, and 5 letter real word latency; 3, 4, 5, and 6 letter 

non-word latency; 4, 5, and 6 letter non-word accuracy, and CBM oral reading rate, 

suggesting that the lexical decision task can distinguish between fluent and non-fluent 

readers on many of its word types.  These results indicate that both groups performed 

very well in accurately recognizing high-frequency words; however, all three groups 

performed well but had a bit more difficulty accurately recognizing the non-words, with 

the struggling group performing less well as the non-words increased in letter length.  

These accuracy results in the lexical decision task indicate that all groups performed with 

high accuracy in general for both the real and non word tasks, whereas the struggling 

readers were slightly less accurate than the other two groups as the non-words got longer.  
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The latency results of the lexical decision task indicate that for real words, typical 

students are deciding more quickly than struggling readers, processing the 3 letter words 

with a mean of 597 milliseconds and 723 milliseconds respectively, and struggling 

readers taking slightly longer with each letter-length increase with typical readers at a 

mean of 701 milliseconds and struggling readers at a mean of 855 milliseconds for 6 

letter words.  The differences between reading groups were significant, so lexical 

decision task performance does distinguish between levels of reading fluency.  For non 

word latency, both groups took longer to decide which category these words belonged to.  

For the 3 letter non words, the typical group deciding in 811 milliseconds (as opposed to 

the 597 for real) and the struggling readers deciding in 1888 milliseconds (as opposed to 

855 for real), showing that non-words were more difficult for everyone to recognize.  The 

non word latency pattern for each group also shows that struggling readers are even more 

slowed (steeper slope) by non-words than typical readers, with their performance getting 

slower with each letter length increase, as opposed to the typical groups, whose responses 

all had a relatively similar positive slope.  These results indicate that both groups took 

longer to decide on words they didn’t recognize, with both groups taking lonter to 

process as word length increased, and struggling readers taking much more time than 

typical readers as length increased. 

 The lexical decision results indicate that the struggling readers performed highly 

accurately with both words types, but they take longer to decode words they aren’t 

familiar with than either the typical grad or typical undergrad student groups.  The 

differences among the groups in response latency may be due to reflexes with younger 

students responding more quickly instead of taking extra time to be sure of responding 

not only quickly but accurately.  The typical undergrads are the fastest and most accurate, 

the grad students less fast but highly accurate, and the struggling readers took extra care 

to be sure their responses were accurate, even if it meant taking more time.  Possibly 

these successful struggling readers are as fluent as non-struggling readers with high 

frequency real words, but they still need to process new words or unfamiliar words (non-

words) letter-by-letter.   
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 Another possibility is that the struggling reader group is as fluent as both of the 

typical reader groups, but they perceive that they are not as fluent.  This perception could 

partially be due to limited vocabulary -- struggling readers are as familiar with high 

frequency words as the other reader groups, but do not have a broad vocabulary against 

which to compare non-words or low-frequency words that are more obscure.  In other 

words, a struggling reader would react to a non-word the same way he or she would react 

to a low-frequency word: it could be a legitimate word, but the reader doesn’t have 

enough words in his or her lexicon to know for certain.  This lack of vocabulary 

knowledge may be due to lack of exposure to a wide variety of words, which is possible 

when a person doesn’t like to read or is a poor decoder, comes from a home or 

educational background in which a variety of words is not used, or is new to the English 

language and is still building vocabulary.  If vocabulary exposure is limited for any of the 

above reasons, it’s likely that the reader isn’t confident about his or her vocabulary 

knowledge and cannot tell whether the word is a real word.  A related aspect to this 

argument is that readers who don’t have good spelling skills may mistake a non-word for 

a misspelled real word.  With decreased emphasis on spelling skill and increased 

shorthand spellings in email and text messages, perhaps non-words do act as real words 

in those contexts, for example, “lol” is used as an acronym for “laugh out loud” in text or 

instant messaging, so students may consider that a real word because it holds meaning for 

them, though you won’t find it in the dictionary.  For future research, adding a low-

frequency word lexical decision task for all groups would be a logical next-step to further 

refine the measurement of word recognition skill, especially for more educated readers. 

 

 

 

Implications for Instruction of Struggling College Readers 

The results of this interview data in combination with the lexical decision word 

recognition data and the CBM reading rate data indicate that struggling college readers 

do not have unusual memory problems.  However, becoming a good reader requires 

practice, and the struggling readers aren’t doing enough reading (see Table 7).  
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Enhancing struggling readers’ vocabulary by additional exposure to new words by doing 

more reading and word study would enhance the fluency skills of struggling readers.  

Repeated reading practice has been a tested strategy for increasing reading skills, so 

increased practice, as well as the increased vocabulary exposure it provides, would 

benefit struggling readers.   

Struggling readers have been at a disadvantage in acquiring vocabulary due to 

their poor decoding skills, and so the rich get richer and the poor get poorer (Stanovich, 

1986) in the extent of their lexicon – unless the struggling reader has found ways of 

compensating for their lack of decoding skills by memorizing the shape of a word.  As 

college reading instructors, we need to develop motivational practices to inspire our 

students to do more reading by providing interesting, age-appropriate, and relevant 

reading materials in the students’ interest areas.  From the interview data, struggling 

readers enjoy reading nonfiction, such as magazine and newspaper articles, as well as 

biographies or true stories.  Providing reading material in college reading courses that 

reflect the interest areas of college readers is another strategy college reading instructors 

can use that would give students incentives for reading course material that they can use 

immediately to perform on the job and also to interest them enough to read in their spare 

time.   

Finally, struggling readers benefit greatly from their interpersonal skills with 

others.  Their ability to make connections with other people who use more vocabulary 

words or have access to vocabulary-building materials are ways that struggling readers 

can gain exposure to new words and learn their meanings.  College reading instructors 

can engage students’ by building on their oral language skills and give students 

opportunities to practice reading aloud in class.  This not only builds students’ fluency, 

but helps students to capitalize on their strong social skills by building relationships with 

classmates and teachers in order to enhance their interest and participation in reading, 

hear the meanings of new words, and ask questions.  In college reading classes, this could 

mean incorporating the direct instruction of Greek and Latin roots that serve as the keys 

to decoding new English words. 
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CONCLUSION 

The primary objectives of this study were to learn about the fluency abilities and 

adaptive reading strategies of academically successful reading disabled students as 

compared to their typical reading-skill, academically-successful peers, and to learn more 

about the use of a lexical decision task as a fluency measurement tool.  What we have 

learned from these students’ fluency skills is that they are performing reading tasks 

carefully with high accuracy, and they are as fluent as their peers on high-frequency 

words.  However, when struggling readers encounter non-words, they are not fluent: they 

must decode letter-by-letter, whereas the typical readers are slower on these than on the 

real words, but they are chunking even the nonsense words as whole units because they 

can decode automatically.   In testing the lexical decision task to measure fluency, we 

have learned that 4, 5, and 6-letter non-word recognition accuracy correlates moderately 

and significantly with CBM oral reading rate, literal comprehension, and total 

comprehension, suggesting that these fluency measurements are related.  There are 

significant differences in word recognition performance between struggling and typical 

readers on 3, 4, and 5 letter real word latency, 3, 4, 5, and 6 letter non-word latency, 4, 5, 

and 6 letter non-word accuracy, and CBM oral reading rate, suggesting that the lexical 

decision task can distinguish between fluent and non-fluent readers on many of its word 

types.  Further research with low-frequency real words and non-words would add 

refinement to this measurement tool, as well as more discernment as to the extent of a 

reader’s fluency skills.    

The results of interviews with academically successful adult struggling readers  

about their reading history and habits has contributed to our understanding of reading 

fluency and how we can best advise struggling readers to become successful in reading 

and in further education.  As Rosalie Fink’s Successful Dyslexics research revealed and 

this study further confirmed, successful struggling readers develop their interpersonal 

skills to benefit from others’ experience, they develop the will to succeed and patience 

with themselves and others, and they pursue their practical interests by reading.  With 

new contextual understanding of how fluency affects the successful reading disabled 
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student, reading educators and researchers are in a better position to help reading-

disabled students become successful in their pursuit of higher education. 
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Figure 1.  Word Recognition as a Function of Reading Skill (Samuels, Bremer, & 
LaBerge, 1978). 
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Figure 2a. Lexical decision task real word recognition accuracy data from typical grads, 
typical undergrads, control (typical grad and undergrads combined), and struggling 
readers for high and low frequency words. 
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Figure 2b. Lexical decision task real word recognition latency data from typical grads, 
typical undergrads, control group (typical grad and undergrads combined), and struggling 
readers for high and low frequency words.  
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Figure 2c. Lexical decision task non word recognition accuracy data from typical grads, 
typical undergrads, control group (typical grad and undergrads combined), and struggling 
readers for high and low frequency words. 
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Figure 2d. Lexical decision task non word recognition latency data from typical grads, 
typical undergrads, control group (typical grad and undergrads combined), and struggling 
readers for high and low frequency words. 
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Figure 3.  Struggling Reader Adult Reading History Questionnaire Frequencies 
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Table 1.  Descriptive Statistics: Means, Standard Deviations 
 

Fluency Variable Successful 
Struggling Readers 
(N=22) 

Typical Grad 
Readers (N=12, 
14) 

Typical 
Undergrad 
Readers, Hi Freq 
(N=11) 

Typical 
Undergrad 
Readers, Low 
Freq (N=13) 

WJ Grade 
Equivalent 

14.73, 3.50 16.21, 1.77 (N=14) NA NA 

CBM Oral 
Reading Rate in 
Words Per Minute 

115.59, 23.48 149.93, 24.94 
(N=14) 

NA NA 

Literal 
Comprehension  
(# Correct out of 
10) 

6.91, 1.77 7.79, 1.48 
(N=14) 

NA NA 

Inferential 
Comprehension  
(# Correct out of 
10) 

7.45, 1.90 6.71, 1.33 
(N=14) 

NA NA 

Total 
Comprehension  
(# Correct out of 
20) 

14.36, 3.20 14.50, 1.91 
(N=14) 

NA NA 

Real Word 
Accuracy  
(# Correct out of 
20) 

3=19.82, .50 
4=19.82, .66 
5=19.91, .29 
6=19.68, .72 

3=19.83, .39 
4=19.75, .45 
5=20.00, .00 
6=19.75, .45 
(N=12) 
 

3=19.09, 1.14 
4=19.55, .69 
5=19.82, .40 
6=19.18, 1.25 

3=15.92, 2.33 
4=16.38, 1.66 
5=16.92, 1.55 
6=18.08, 1.66 

Non Word 
Accuracy  
(# Correct out of 
20) 

3=17.86, 2.17 
4=16.32, 3.66 
5=14.95, 4.72 
6=14.41, 5.18 

3=17.92,4.25 
4=18.25, 3.96 
5=18.17, 4.61 
6=17.75, 5.21 
(N=12) 
 

3=19.00, 1.10  
4=18.82, 1.25  
5=18.09, 1.13 
6=18.55, 1.13 

3=19.31, 1.03 
4=18.54, 2.15 
5=17.00, 3.13 
6=18.23, 2.83 

Real Word 
Latency, (msecs) 

3=723.2,178.1 
4=737.48,248.57 
5=806.90,295.80 
6=854.93,292.76 

3=625.23,114.53 
4=623.10,126.79 
5=651.70,165.65 
6=765.83,253.60 
(N=12) 

3=565.61,94.36 
4=557.20,128.71 
5=552.52,102.03 
6=631.32,169.41 

3=830.05,363.04 
4=926.68,322.54 
5=967.70,444.13 
6=963.84,643.47 

Non Word 
Latency 
(msecs) 

3=1181.82, 441.45 
4=1413.40, 616.67 
5=1550.61, 741.67 
6=1888.46,1027.92 

3=897.38, 506.52 
4=958.50, 596.81 
5=1063.42, 654.89 
6=1176.74, 736.02 
(N=12) 

3=717.55,317.83 
4=768.77,536.34 
5=830.84,520.80 
6=933.23,800.08 

3=763.92,253.51 
4=926.89,490.59 
5=1000.01,503.5 
6=996.76,380.86 
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Table 2. Descriptive Statistics for Struggling and Typical Groups 
 
    3 Letter Real 

Word 
Accuracy 

4 Letter Real 
Word 
Accuracy 

5 Letter Real 
Word 
Accuracy 

6 Letter 
Real Word 
Accuracy 

Experimental Mean 19.8182 19.8182 19.9091 19.6818 

  N 22 22 22 22 

  Standard Deviation 0.5011 0.6645 0.2942 0.7162 

  Median 20 20 20 20 

Control Mean 19.4783 19.6522 19.913 19.4783 

  N 23 23 23 23 

  Standard Deviation 0.898 0.5728 0.2881 0.9472 

  Median 20 20 20 20 

Total Mean 19.6444 19.7333 19.9111 19.5778 

  N 45 45 45 45 

  Standard Deviation 0.7433 0.6179 0.2878 0.8391 

  Median 20 20 20 20 

 
 

    3 Letter Non 
Word 
Accuracy 

4 Letter Non 
Word 
Accuracy 

5 Letter Non 
Word 
Accuracy 

6 Letter 
Non Word 
Accuracy 

Experimental Mean 17.8636 16.3182 14.9545 14.4091 

  N 22 22 22 22 

  Standard Deviation 2.1667 3.6565 4.7155 5.1793 

  Median 18 18 15.5 16 

Control Mean 18.4348 18.5217 18.1304 18.1304 

  N 23 23 23 23 

  Standard Deviation 3.1454 2.9368 3.533 3.7816 

  Median 19 20 19 19 

Total Mean 18.1556 17.4444 16.5778 16.3111 

  N 45 45 45 45 

  Standard Deviation 2.6964 3.4546 4.4081 4.8468 

  Median 19 19 19 18 
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    3 Letter Real 
Word 
Latency 

4 Letter Real 
Word 
Latency 

5 Letter Real 
Word 
Latency 

6 Letter 
Real Word 
Latency 

Experimental Mean 723.2 737.475 806.905 854.9273 

  N 22 22 22 22 

  Standard Deviation 178.056 248.571 295.801 292.7596 

  Median 653.975 635.15 739.15 792.125 

Control Mean 596.72 591.585 604.263 701.4978 

  N 23 23 23 23 

  Standard Deviation 107.392 129.23 144.974 223.4325 

  Median 571.2 544.5 536.05 606.8 

Total Mean 658.554 662.909 703.332 776.5078 

  N 45 45 45 45 

  Standard Deviation 158.07 208.036 250.526 268.1103 

  Median 623.35 614.25 624.15 688.95 

 
 

    3 Letter Non 
Word 
Latency 

4 Letter Non 
Word 
Latency 

5 Letter Non 
Word 
Latency 

6 Letter 
Non Word 
Latency 

Experimental Mean 1181.821 1413.402 1550.614 1888.461 

  N 22 22 22 22 

  Standard Deviation 441.4494 616.6657 741.6732 1027.916 

  Median 1147.25 1307.75 1371.075 1504 

Control Mean 811.3761 867.7565 952.1848 1060.28 

  N 23 23 23 23 

  Standard Deviation 427.3544 564.1255 593.1631 759.8002 

  Median 646 647.75 695.35 740.75 

Total Mean 992.4822 1134.517 1244.75 1465.169 

  N 45 45 45 45 

  Standard Deviation 468.3965 645.5237 727.9958 983.9822 

  Median 782.95 907.65 981.15 1121 
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    Woodcock 
Johnson 
Grade Level 
Word 
Recognition 

CBM Oral 
Reading 
Rate 
(WPM) 

CBM Oral 
Reading 
Literal 
Compre-
hension 

CBM Oral 
Reading 
Inferential 
Compre-
hension 

CBM 
Oral 
Reading 
Total 
Compre-
hension 

Experimental Mean 14.7318 115.5909 6.9091 7.4545 14.3636 

  N 22 22 22 22 22 

  Standard Deviation 3.4975 23.4818 1.7704 1.8955 3.2004 

  Median 16.9 115.5 7 8 14.5 

Control Mean 16.2143 149.9286 7.7857 6.7143 14.5 

  N 14 14 14 14 14 

  Standard Deviation 1.7711 24.9383 1.4769 1.326 1.9115 

  Median 16.9 156.5 7.5 6 14 

Total Mean 15.3083 128.9444 7.25 7.1667 14.4167 

  N 36 36 36 36 36 

  Standard Deviation 3.007 29.1557 1.6966 1.7155 2.7399 

  Median 16.9 125 7 7 14 
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Table 3.  ANOVA Table Comparing Struggling to Typical Grad and Undergrad High 
Frequency Groups 
 

  Sum of 
Squares

df Mean Square F Sig.

Lexical Decision 
Task 3 Letter 
Real Word 
Accuracy * 

Comparison 

Between Groups (Combined) 1.299 1 1.299 2.428 .127

 Within Groups 23.012 43 .535

 Total 24.311 44

Lexical Decision 
Task 3 Letter 
Real Word 
Latency * 

Comparison 

Between Groups (Combined) 179880.755 1 179880.755 8.412 *.006

 Within Groups 919507.219 43 21383.889

 Total 1099387.974 44

Lexical Decision 
Task 4 Letter 
Real Word 
Accuracy * 

Comparison 

Between Groups (Combined) .310 1 .310 .808 .374

 Within Groups 16.490 43 .383

 Total 16.800 44

Lexical Decision 
Task 4 Letter 
Real Word 
Latency * 

Comparison 

Between Groups (Combined) 239324.829 1 239324.829 6.181 *.017

 Within Groups 1664944.688 43 38719.644

 Total 1904269.517 44

Lexical Decision 
Task 5 Letter 
Real Word 
Accuracy * 

Comparison 

Between Groups (Combined) .000 1 .000 .002 .964

 Within Groups 3.644 43 .085

 Total 3.644 44

Lexical Decision 
Task 5 Letter 
Real Word 
Latency * 

Comparison 

Between Groups (Combined) 461737.125 1 461737.125 8.633 *.005

 Within Groups 2299841.526 43 53484.687

 Total 2761578.651 44

Lexical Decision 
Task 6 Letter 
Real Word 
Accuracy * 

Between Groups (Combined) .466 1 .466 .657 .422
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Comparison 

 Within Groups 30.512 43 .710

 Total 30.978 44

Lexical Decision 
Task 6 Letter 
Real Word 
Latency * 

Comparison 

Between Groups (Combined) 264700.914 1 264700.914 3.927 .054

 Within Groups 2898157.816 43 67399.019

 Total 3162858.730 44

Lexical Decision 
Task 3 Letter Non 
Word Accuracy * 

Comparison 

Between Groups (Combined) 3.668 1 3.668 .499 .484

 Within Groups 316.243 43 7.354

 Total 319.911 44

Lexical Decision 
Task 3 Letter Non 

Word Latency * 
Comparison 

Between Groups (Combined) 1543064.198 1 1543064.198 8.181 *.007

 Within Groups 8110327.678 43 188612.272

 Total 9653391.876 44

Lexical Decision 
Task 4 Letter Non 
Word Accuracy * 

Comparison 

Between Groups (Combined) 54.599 1 54.599 4.990 *.031

 Within Groups 470.512 43 10.942

 Total 525.111 44

Lexical Decision 
Task 4 Letter Non 

Word Latency * 
Comparison 

Between Groups (Combined) 3347800.411 1 3347800.411 9.605 *.003

 Within Groups 14987034.194 43 348535.679

 Total 18334834.605 44

Lexical Decision 
Task 5 Letter Non 
Word Accuracy * 

Comparison 

Between Groups (Combined) 113.415 1 113.415 6.576 *.014

 Within Groups 741.563 43 17.246

 Total 854.978 44

Lexical Decision 
Task 5 Letter Non 

Word Latency * 
Comparison 

Between Groups (Combined) 4026827.757 1 4026827.757 8.975 *.005

 Within Groups 19292196.063 43 448655.722

 Total 23319023.820 44

Lexical Decision 
Task 6 Letter Non 
Word Accuracy * 

Comparison 

Between Groups (Combined) 155.718 1 155.718 7.627 *.008

 Within Groups 877.927 43 20.417

 Total 1033.644 44
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Lexical Decision 
Task 6 Letter Non 

Word Latency * 
Comparison 

Between Groups (Combined) 7712380.608 1 7712380.608 9.505 *.004

 Within Groups 34889343.773 43 811380.088

 Total 42601724.381 44

Woodcock 
Johnson Grade 

Level Word 
Recognition * 
Comparison 

Between Groups (Combined) 18.803 1 18.803 2.148 .152

 Within Groups 297.665 34 8.755

 Total 316.467 35

CBM Oral 
Reading Rate 

(WPM) * 
Comparison 

Between Groups (Combined) 10087.642 1 10087.642 17.442 *.000

 Within Groups 19664.247 34 578.360

 Total 29751.889 35

CBM Oral 
Reading Literal 

Comprehension * 
Comparison 

Between Groups (Combined) 6.575 1 6.575 2.374 .133

 Within Groups 94.175 34 2.770

 Total 100.750 35

CBM Oral 
Reading 

Inferential 
Comprehension * 

Comparison 

Between Groups (Combined) 4.688 1 4.688 1.621 .212

 Within Groups 98.312 34 2.892

 Total 103.000 35

CBM Oral 
Reading Total 

Comprehension * 
Comparison 

Between Groups (Combined) .159 1 .159 .021 .887

 Within Groups 262.591 34 7.723

 Total 262.750 35

*p<.05 
*p<.01, Bonferonni adjusted p-value 
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Table 4. Measures of Association 
 
  Eta Eta Squared

Lexical Decision Task 3 Letter Real Word Accuracy * Comparison .231 .053

Lexical Decision Task 3 Letter Real Word Latency * Comparison .404 .164

Lexical Decision Task 4 Letter Real Word Accuracy * Comparison .136 .018

Lexical Decision Task 4 Letter Real Word Latency * Comparison .355 .126

Lexical Decision Task 5 Letter Real Word Accuracy * Comparison .007 .000

Lexical Decision Task 5 Letter Real Word Latency * Comparison .409 .167

Lexical Decision Task 6 Letter Real Word Accuracy * Comparison .123 .015

Lexical Decision Task 6 Letter Real Word Latency * Comparison .289 .084

Lexical Decision Task 3 Letter Non Word Accuracy * Comparison .107 .011

Lexical Decision Task 3 Letter Non Word Latency * Comparison .400 .160

Lexical Decision Task 4 Letter Non Word Accuracy * Comparison .322 .104

Lexical Decision Task 4 Letter Non Word Latency * Comparison .427 .183

Lexical Decision Task 5 Letter Non Word Accuracy * Comparison .364 .133

Lexical Decision Task 5 Letter Non Word Latency * Comparison .416 .173

Lexical Decision Task 6 Letter Non Word Accuracy * Comparison .388 .151

Lexical Decision Task 6 Letter Non Word Latency * Comparison .425 .181

Woodcock Johnson Grade Level Word Recognition * Comparison .244 .059

CBM Oral Reading Rate (WPM) * Comparison .582 .339

CBM Oral Reading Literal Comprehension * Comparison .255 .065

CBM Oral Reading Inferential Comprehension * Comparison .213 .046

CBM Oral Reading Total Comprehension * Comparison .025 .001
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Table 5.  Multiple Comparisons: Scheffe 
 

    Mean 
Difference (I-

J)

Std. Error Sig. 95% 
Confidence 

Interval

Dependent 
Variable 

(I) Group (J) Group  Lower 
Bound

Upper 
Bound

Lexical 
Decision 
Task 3 
Letter Real 
Word 
Accuracy 

Struggling 
adults 

EPsy 5114 
students 

-1.5152E-02 .4496 1.000 -1.3127 1.2824

   EdHD 5001 
high frequency 

.7273 .4627 .487 -.6079 2.0624

   EdHD 5001 low 
frequency 

3.8951 .4383 .000 2.6303 5.1599

  EPsy 5114 
students 

Struggling 
adults 

1.515E-02 .4496 1.000 -1.2824 1.3127

   EdHD 5001 
high frequency 

.7424 .5230 .573 -.7668 2.2517

   EdHD 5001 low 
frequency 

3.9103 .5016 .000 2.4629 5.3577

  EdHD 5001 
high 

frequency 

Struggling 
adults 

-.7273 .4627 .487 -2.0624 .6079

   EPsy 5114 
students 

-.7424 .5230 .573 -2.2517 .7668

   EdHD 5001 low 
frequency 

3.1678 .5133 .000 1.6866 4.6490

  EdHD 5001 
low frequency 

Struggling 
adults 

-3.8951 .4383 .000 -5.1599 -2.6303

   EPsy 5114 
students 

-3.9103 .5016 .000 -5.3577 -2.4629

   EdHD 5001 
high frequency 

-3.1678 .5133 .000 -4.6490 -1.6866

Lexical 
Decision 
Task 3 
Letter Real 
Word 
Latency 

Struggling 
adults 

EPsy 5114 
students 

97.9667 76.9183 .656 -123.9968 319.9301

   EdHD 5001 
high frequency 

157.5864 79.1483 .277 -70.8122 385.9849

   EdHD 5001 low 
frequency 

-106.8500 74.9796 .570 -323.2190 109.5190

  EPsy 5114 
students 

Struggling 
adults 

-97.9667 76.9183 .656 -319.9301 123.9968

   EdHD 5001 
high frequency 

59.6197 89.4683 .931 -198.5593 317.7987

   EdHD 5001 low 
frequency 

-204.8167 85.8025 .141 -452.4173 42.7840
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  EdHD 5001 
high 

frequency 

Struggling 
adults 

-157.5864 79.1483 .277 -385.9849 70.8122

   EPsy 5114 
students 

-59.6197 89.4683 .931 -317.7987 198.5593

   EdHD 5001 low 
frequency 

-264.4364 87.8071 .037 -517.8218 -11.0509

  EdHD 5001 
low frequency 

Struggling 
adults 

106.8500 74.9796 .570 -109.5190 323.2190

   EPsy 5114 
students 

204.8167 85.8025 .141 -42.7840 452.4173

   EdHD 5001 
high frequency 

264.4364 87.8071 .037 11.0509 517.8218

Lexical 
Decision 
Task 4 
Letter Real 
Word 
Accuracy 

Struggling 
adults 

EPsy 5114 
students 

6.818E-02 .3430 .998 -.9216 1.0580

   EdHD 5001 
high frequency 

.2727 .3529 .897 -.7457 1.2912

   EdHD 5001 low 
frequency 

3.4336 .3343 .000 2.4687 4.3984

  EPsy 5114 
students 

Struggling 
adults 

-6.8182E-02 .3430 .998 -1.0580 .9216

   EdHD 5001 
high frequency 

.2045 .3990 .967 -.9467 1.3558

   EdHD 5001 low 
frequency 

3.3654 .3826 .000 2.2613 4.4695

  EdHD 5001 
high 

frequency 

Struggling 
adults 

-.2727 .3529 .897 -1.2912 .7457

   EPsy 5114 
students 

-.2045 .3990 .967 -1.3558 .9467

   EdHD 5001 low 
frequency 

3.1608 .3915 .000 2.0310 4.2907

  EdHD 5001 
low frequency 

Struggling 
adults 

-3.4336 .3343 .000 -4.3984 -2.4687

   EPsy 5114 
students 

-3.3654 .3826 .000 -4.4695 -2.2613

   EdHD 5001 
high frequency 

-3.1608 .3915 .000 -4.2907 -2.0310

Lexical 
Decision 
Task 4 
Letter Real 
Word 
Latency 

Struggling 
adults 

EPsy 5114 
students 

114.3742 82.9981 .597 -125.1337 353.8820

   EdHD 5001 
high frequency 

180.2705 85.4043 .229 -66.1811 426.7220

   EdHD 5001 low 
frequency 

-189.2019 80.9061 .154 -422.6731 44.2693
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  EPsy 5114 
students 

Struggling 
adults 

-114.3742 82.9981 .597 -353.8820 125.1337

   EdHD 5001 
high frequency 

65.8963 96.5400 .926 -212.6897 344.4822

   EdHD 5001 low 
frequency 

-303.5761 92.5845 .019 -570.7475 -36.4047

  EdHD 5001 
high 

frequency 

Struggling 
adults 

-180.2705 85.4043 .229 -426.7220 66.1811

   EPsy 5114 
students 

-65.8963 96.5400 .926 -344.4822 212.6897

   EdHD 5001 low 
frequency 

-369.4724 94.7476 .004 -642.8858 -96.0589

  EdHD 5001 
low frequency 

Struggling 
adults 

189.2019 80.9061 .154 -44.2693 422.6731

   EPsy 5114 
students 

303.5761 92.5845 .019 36.4047 570.7475

   EdHD 5001 
high frequency 

369.4724 94.7476 .004 96.0589 642.8858

Lexical 
Decision 
Task 5 
Letter Real 
Word 
Accuracy 

Struggling 
adults 

EPsy 5114 
students 

-9.0909E-02 .2779 .991 -.8928 .7110

   EdHD 5001 
high frequency 

9.091E-02 .2859 .992 -.7342 .9160

   EdHD 5001 low 
frequency 

2.9860 .2709 .000 2.2043 3.7677

  EPsy 5114 
students 

Struggling 
adults 

9.091E-02 .2779 .991 -.7110 .8928

   EdHD 5001 
high frequency 

.1818 .3232 .957 -.7509 1.1145

   EdHD 5001 low 
frequency 

3.0769 .3100 .000 2.1824 3.9714

  EdHD 5001 
high 

frequency 

Struggling 
adults 

-9.0909E-02 .2859 .992 -.9160 .7342

   EPsy 5114 
students 

-.1818 .3232 .957 -1.1145 .7509

   EdHD 5001 low 
frequency 

2.8951 .3172 .000 1.9797 3.8105

  EdHD 5001 
low frequency 

Struggling 
adults 

-2.9860 .2709 .000 -3.7677 -2.2043

   EPsy 5114 
students 

-3.0769 .3100 .000 -3.9714 -2.1824

   EdHD 5001 
high frequency 

-2.8951 .3172 .000 -3.8105 -1.9797

Lexical 
Decision 
Task 5 
Letter Real 

Struggling 
adults 

EPsy 5114 
students 

155.2087 104.8597 .538 -147.3853 457.8027
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Word 
Latency 

   EdHD 5001 
high frequency 

254.3864 107.8997 .149 -56.9803 565.7531

   EdHD 5001 low 
frequency 

-160.7993 102.2168 .486 -455.7666 134.1680

  EPsy 5114 
students 

Struggling 
adults 

-155.2087 104.8597 .538 -457.8027 147.3853

   EdHD 5001 
high frequency 

99.1777 121.9686 .882 -252.7876 451.1429

   EdHD 5001 low 
frequency 

-316.0080 116.9712 .075 -653.5521 21.5361

  EdHD 5001 
high 

frequency 

Struggling 
adults 

-254.3864 107.8997 .149 -565.7531 56.9803

   EPsy 5114 
students 

-99.1777 121.9686 .882 -451.1429 252.7876

   EdHD 5001 low 
frequency 

-415.1857 119.7040 .012 -760.6160 -69.7553

  EdHD 5001 
low frequency 

Struggling 
adults 

160.7993 102.2168 .486 -134.1680 455.7666

   EPsy 5114 
students 

316.0080 116.9712 .075 -21.5361 653.5521

   EdHD 5001 
high frequency 

415.1857 119.7040 .012 69.7553 760.6160

Lexical 
Decision 
Task 6 
Letter Real 
Word 
Accuracy 

Struggling 
adults 

EPsy 5114 
students 

-6.8182E-02 .3832 .998 -1.1741 1.0377

   EdHD 5001 
high frequency 

.5000 .3943 .660 -.6380 1.6380

   EdHD 5001 low 
frequency 

1.6049 .3736 .001 .5269 2.6829

  EPsy 5114 
students 

Struggling 
adults 

6.818E-02 .3832 .998 -1.0377 1.1741

   EdHD 5001 
high frequency 

.5682 .4458 .656 -.7182 1.8545

   EdHD 5001 low 
frequency 

1.6731 .4275 .003 .4394 2.9067

  EdHD 5001 
high 

frequency 

Struggling 
adults 

-.5000 .3943 .660 -1.6380 .6380

   EPsy 5114 
students 

-.5682 .4458 .656 -1.8545 .7182

   EdHD 5001 low 
frequency 

1.1049 .4375 .108 -.1576 2.3674

  EdHD 5001 
low frequency 

Struggling 
adults 

-1.6049 .3736 .001 -2.6829 -.5269

   EPsy 5114 
students 

-1.6731 .4275 .003 -2.9067 -.4394
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   EdHD 5001 
high frequency 

-1.1049 .4375 .108 -2.3674 .1576

Lexical 
Decision 
Task 6 
Letter Real 
Word 
Latency 

Struggling 
adults 

EPsy 5114 
students 

89.1023 136.0682 .934 -303.5501 481.7547

   EdHD 5001 
high frequency 

223.6045 140.0130 .473 -180.4314 627.6405

   EdHD 5001 low 
frequency 

-108.9112 132.6386 .879 -491.6670 273.8446

  EPsy 5114 
students 

Struggling 
adults 

-89.1023 136.0682 .934 -481.7547 303.5501

   EdHD 5001 
high frequency 

134.5023 158.2690 .868 -322.2153 591.2198

   EdHD 5001 low 
frequency 

-198.0135 151.7842 .639 -636.0179 239.9909

  EdHD 5001 
high 

frequency 

Struggling 
adults 

-223.6045 140.0130 .473 -627.6405 180.4314

   EPsy 5114 
students 

-134.5023 158.2690 .868 -591.2198 322.2153

   EdHD 5001 low 
frequency 

-332.5157 155.3304 .218 -780.7534 115.7219

  EdHD 5001 
low frequency 

Struggling 
adults 

108.9112 132.6386 .879 -273.8446 491.6670

   EPsy 5114 
students 

198.0135 151.7842 .639 -239.9909 636.0179

   EdHD 5001 
high frequency 

332.5157 155.3304 .218 -115.7219 780.7534

Lexical 
Decision 
Task 3 
Letter Non 
Word 
Accuracy 

Struggling 
adults 

EPsy 5114 
students 

-5.3030E-02 .8767 1.000 -2.5830 2.4769

   EdHD 5001 
high frequency 

-1.1364 .9021 .664 -3.7396 1.4669

   EdHD 5001 low 
frequency 

-1.4441 .8546 .422 -3.9102 1.0221

  EPsy 5114 
students 

Struggling 
adults 

5.303E-02 .8767 1.000 -2.4769 2.5830

   EdHD 5001 
high frequency 

-1.0833 1.0198 .771 -4.0260 1.8594

   EdHD 5001 low 
frequency 

-1.3910 .9780 .572 -4.2132 1.4311

  EdHD 5001 
high 

frequency 

Struggling 
adults 

1.1364 .9021 .664 -1.4669 3.7396

   EPsy 5114 
students 

1.0833 1.0198 .771 -1.8594 4.0260
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   EdHD 5001 low 
frequency 

-.3077 1.0008 .992 -3.1958 2.5804

  EdHD 5001 
low frequency 

Struggling 
adults 

1.4441 .8546 .422 -1.0221 3.9102

   EPsy 5114 
students 

1.3910 .9780 .572 -1.4311 4.2132

   EdHD 5001 
high frequency 

.3077 1.0008 .992 -2.5804 3.1958

Lexical 
Decision 
Task 3 
Letter Non 
Word 
Latency 

Struggling 
adults 

EPsy 5114 
students 

284.4371 144.0121 .284 -131.1392 700.0135

   EdHD 5001 
high frequency 

464.2705 148.1873 .028 36.6459 891.8950

   EdHD 5001 low 
frequency 

417.8974 140.3824 .041 12.7954 822.9993

  EPsy 5114 
students 

Struggling 
adults 

-284.4371 144.0121 .284 -700.0135 131.1392

   EdHD 5001 
high frequency 

179.8333 167.5091 .765 -303.5485 663.2151

   EdHD 5001 low 
frequency 

133.4603 160.6458 .875 -330.1159 597.0364

  EdHD 5001 
high 

frequency 

Struggling 
adults 

-464.2705 148.1873 .028 -891.8950 -36.6459

   EPsy 5114 
students 

-179.8333 167.5091 .765 -663.2151 303.5485

   EdHD 5001 low 
frequency 

-46.3731 164.3990 .994 -520.7799 428.0338

  EdHD 5001 
low frequency 

Struggling 
adults 

-417.8974 140.3824 .041 -822.9993 -12.7954

   EPsy 5114 
students 

-133.4603 160.6458 .875 -597.0364 330.1159

   EdHD 5001 
high frequency 

46.3731 164.3990 .994 -428.0338 520.7799

Lexical 
Decision 
Task 4 
Letter Non 
Word 
Accuracy 

Struggling 
adults 

EPsy 5114 
students 

-1.9318 1.1178 .402 -5.1574 1.2938

   EdHD 5001 
high frequency 

-2.5000 1.1502 .206 -5.8191 .8191

   EdHD 5001 low 
frequency 

-2.2203 1.0896 .258 -5.3646 .9240

  EPsy 5114 
students 

Struggling 
adults 

1.9318 1.1178 .402 -1.2938 5.1574

   EdHD 5001 
high frequency 

-.5682 1.3002 .979 -4.3201 3.1837

   EdHD 5001 low -.2885 1.2469 .997 -3.8866 3.3097
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frequency 

  EdHD 5001 
high 

frequency 

Struggling 
adults 

2.5000 1.1502 .206 -.8191 5.8191

   EPsy 5114 
students 

.5682 1.3002 .979 -3.1837 4.3201

   EdHD 5001 low 
frequency 

.2797 1.2760 .997 -3.4025 3.9620

  EdHD 5001 
low frequency 

Struggling 
adults 

2.2203 1.0896 .258 -.9240 5.3646

   EPsy 5114 
students 

.2885 1.2469 .997 -3.3097 3.8866

   EdHD 5001 
high frequency 

-.2797 1.2760 .997 -3.9620 3.4025

Lexical 
Decision 
Task 4 
Letter Non 
Word 
Latency 

Struggling 
adults 

EPsy 5114 
students 

454.9064 205.2774 .192 -137.46331047.2761

   EdHD 5001 
high frequency 

644.6341 211.2287 .034 35.09071254.1775

   EdHD 5001 low 
frequency 

486.5138 200.1034 .129 -90.92551063.9531

  EPsy 5114 
students 

Struggling 
adults 

-454.9064 205.2774 .192 -1047.2761 137.4633

   EdHD 5001 
high frequency 

189.7277 238.7704 .889 -499.2931 878.7484

   EdHD 5001 low 
frequency 

31.6074 228.9872 .999 -629.1820 692.3967

  EdHD 5001 
high 

frequency 

Struggling 
adults 

-644.6341 211.2287 .034 -1254.1775 -35.0907

   EPsy 5114 
students 

-189.7277 238.7704 .889 -878.7484 499.2931

   EdHD 5001 low 
frequency 

-158.1203 234.3372 .928 -834.3480 518.1074

  EdHD 5001 
low frequency 

Struggling 
adults 

-486.5138 200.1034 .129 -1063.9531 90.9255

   EPsy 5114 
students 

-31.6074 228.9872 .999 -692.3967 629.1820

   EdHD 5001 
high frequency 

158.1203 234.3372 .928 -518.1074 834.3480

Lexical 
Decision 
Task 5 
Letter Non 
Word 
Accuracy 

Struggling 
adults 

EPsy 5114 
students 

-3.2121 1.4318 .183 -7.3438 .9195

   EdHD 5001 
high frequency 

-3.1364 1.4733 .222 -7.3878 1.1151

   EdHD 5001 low -2.0455 1.3957 .547 -6.0730 1.9821
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frequency 

  EPsy 5114 
students 

Struggling 
adults 

3.2121 1.4318 .183 -.9195 7.3438

   EdHD 5001 
high frequency 

7.576E-02 1.6654 1.000 -4.7300 4.8815

   EdHD 5001 low 
frequency 

1.1667 1.5971 .911 -3.4422 5.7755

  EdHD 5001 
high 

frequency 

Struggling 
adults 

3.1364 1.4733 .222 -1.1151 7.3878

   EPsy 5114 
students 

-7.5758E-02 1.6654 1.000 -4.8815 4.7300

   EdHD 5001 low 
frequency 

1.0909 1.6344 .930 -3.6256 5.8074

  EdHD 5001 
low frequency 

Struggling 
adults 

2.0455 1.3957 .547 -1.9821 6.0730

   EPsy 5114 
students 

-1.1667 1.5971 .911 -5.7755 3.4422

   EdHD 5001 
high frequency 

-1.0909 1.6344 .930 -5.8074 3.6256

Lexical 
Decision 
Task 5 
Letter Non 
Word 
Latency 

Struggling 
adults 

EPsy 5114 
students 

487.1928 229.1832 .223 -174.16201148.5476

   EdHD 5001 
high frequency 

719.7773 235.8276 .034 39.24881400.3058

   EdHD 5001 low 
frequency 

550.6021 223.4067 .121 -94.08361195.2878

  EPsy 5114 
students 

Struggling 
adults 

-487.1928 229.1832 .223 -1148.5476 174.1620

   EdHD 5001 
high frequency 

232.5845 266.5767 .858 -536.67701001.8460

   EdHD 5001 low 
frequency 

63.4093 255.6542 .996 -674.3331 801.1517

  EdHD 5001 
high 

frequency 

Struggling 
adults 

-719.7773 235.8276 .034 -1400.3058 -39.2488

   EPsy 5114 
students 

-232.5845 266.5767 .858 -1001.8460 536.6770

   EdHD 5001 low 
frequency 

-169.1752 261.6272 .936 -924.1538 585.8034

  EdHD 5001 
low frequency 

Struggling 
adults 

-550.6021 223.4067 .121 -1195.2878 94.0836

   EPsy 5114 
students 

-63.4093 255.6542 .996 -801.1517 674.3331

   EdHD 5001 
high frequency 

169.1752 261.6272 .936 -585.8034 924.1538

Lexical 
Decision 
Task 6 

Struggling 
adults 

EPsy 5114 
students 

-3.3409 1.5215 .198 -7.7314 1.0496
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Letter Non 
Word 
Accuracy 

   EdHD 5001 
high frequency 

-4.1364 1.5656 .085 -8.6541 .3814

   EdHD 5001 low 
frequency 

-3.8217 1.4831 .097 -8.1015 .4582

  EPsy 5114 
students 

Struggling 
adults 

3.3409 1.5215 .198 -1.0496 7.7314

   EdHD 5001 
high frequency 

-.7955 1.7697 .977 -5.9023 4.3114

   EdHD 5001 low 
frequency 

-.4808 1.6972 .994 -5.3784 4.4168

  EdHD 5001 
high 

frequency 

Struggling 
adults 

4.1364 1.5656 .085 -.3814 8.6541

   EPsy 5114 
students 

.7955 1.7697 .977 -4.3114 5.9023

   EdHD 5001 low 
frequency 

.3147 1.7368 .998 -4.6973 5.3267

  EdHD 5001 
low frequency 

Struggling 
adults 

3.8217 1.4831 .097 -.4582 8.1015

   EPsy 5114 
students 

.4808 1.6972 .994 -4.4168 5.3784

   EdHD 5001 
high frequency 

-.3147 1.7368 .998 -5.3267 4.6973

Lexical 
Decision 
Task 6 
Letter Non 
Word 
Latency 

Struggling 
adults 

EPsy 5114 
students 

711.7197 294.1930 .132 -137.23411560.6735

   EdHD 5001 
high frequency 

955.2295 302.7221 .026 81.66331828.7958

   EdHD 5001 low 
frequency 

891.6998 286.7780 .030 64.14351719.2561

  EPsy 5114 
students 

Struggling 
adults 

-711.7197 294.1930 .132 -1560.6735 137.2341

   EdHD 5001 
high frequency 

243.5098 342.1935 .917 -743.95921230.9789

   EdHD 5001 low 
frequency 

179.9801 328.1727 .960 -767.02921126.9895

  EdHD 5001 
high 

frequency 

Struggling 
adults 

-955.2295 302.7221 .026 -1828.7958 -81.6633

   EPsy 5114 
students 

-243.5098 342.1935 .917 -1230.9789 743.9592

   EdHD 5001 low 
frequency 

-63.5297 335.8400 .998 -1032.6644 905.6050

  EdHD 5001 
low frequency 

Struggling 
adults 

-891.6998 286.7780 .030 -1719.2561 -64.1435

   EPsy 5114 -179.9801 328.1727 .960 -1126.9895 767.0292
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students 

   EdHD 5001 
high frequency 

63.5297 335.8400 .998 -905.60501032.6644

*  The mean difference is significant at the .05 level. 
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Table 6.  Paired samples T-test comparing 3 to 4 letter real word and non word latency 
within groups on the lexical decision task. 
 
 

 

Paired  
Samples  
Test         

Comp- 
arison   Paired Differences    t df 

Sig. (2-
tailed) 

  Mean 
Std. 
Deviation 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 
Difference Mean 

Std. 
Devia-
tion 

Std.  
Error  
Mean 

  Lower Upper Lower Upper Lower Upper Lower Upper 

. 
3-4  
Real -96.6269 194.016 53.81034 -213.87 20.61574 -1.79569 12 0.097747 

 
3-4  
Non -162.965 247.3178 68.59361 -312.418 -13.5127 -2.37581 12 0.035029 

Experi- 
mental 

3-4  
Real -14.275 119.6582 25.51122 -67.3285 38.77849 -0.55956 21 0.581701 

 
3-4  
Non -231.582 471.762 100.58 -440.749 -22.4143 -2.30246 21 0.031639 

Control 
3-4  
Real 5.134348 46.84661 9.768194 -15.1236 25.39234 0.525619 22 0.604411 

 
3-4  
Non -56.3804 194.3557 40.52597 -140.426 27.66528 -1.39122 22 0.17807 
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Table 7.  Paired samples T-test comparing 3 to 5 letter real word and non word latency 
within groups on the lexical decision task. 
 

 

 
         

Comp-
arison   Paired Differences    t df 

Sig. (2-
tailed) 

  Mean 
Std. 
Deviation 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 
Difference Mean 

Std. 
Devia-
tion 

Std. Error 
Mean 

  Lower Upper Lower Upper Lower Upper Lower Upper 

. 
3-5  
Real -137.654 144.8789 40.18217 -225.203 -50.1044 -3.42574 12 0.005025 

 
3-5  
Non -236.088 270.3678 74.98653 -399.47 -72.7069 -3.14841 12 0.0084 

Experi-
mental 

3-5  
Real -83.7045 196.5504 41.9047 -170.85 3.441039 -1.9975 21 0.05889 

 
3-5  
Non -368.793 549.159 117.0811 -612.277 -125.31 -3.1499 21 0.004833 

Control 
3-5  
Real -7.54348 58.92963 12.28768 -33.0266 17.9396 -0.61391 22 0.545574 

 
3-5  
Non -140.809 232.9763 48.57892 -241.555 -40.0622 -2.89856 22 0.008333 
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Table 8.  Paired samples T-test comparing 3 to 6 letter real word and non word latency 
within experimental and control groups on the lexical decision task. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Comp-
arison   Paired Differences    t df 

Sig. (2-
tailed) 

  Mean 
Std. 
Deviation 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 
Difference Mean 

Std. 
Devia-
tion 

Std. Error 
Mean 

  Lower Upper Lower Upper Lower Upper Lower Upper 

 
3-6 
Real -133.788 301.9008 83.73223 -316.225 48.64839 -1.59781 12 0.136067 

 
3-6 
Non -232.838 153.4373 42.55585 -325.56 -140.117 -5.47136 12 0.000143 

Experi-
mental 

3-6 
Real -131.727 196.9877 41.99793 -219.067 -44.3878 -3.13652 21 0.004985 

 
3-6 
Non -706.641 809.9396 172.6797 -1065.75 -347.534 -4.09221 21 0.000521 

Control 
3-6 
Real -104.778 140.8421 29.3676 -165.683 -43.8736 -3.56782 22 0.00172 

 
3-6 
Non -248.904 420.6306 87.70754 -430.799 -67.01 -2.83789 22 0.009574 
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Table 9.  Concurrent Validity Correlation Matrix for All Fluency Variables 
 
Concurrent 
Validity 
Correlations 

Lexical Decision 
Task 3 Letter 
Real Word 
Accuracy 

Lexical Decision 
Task 4 Letter 
Real Word 
Accuracy 

Lexical Decision 
Task 5 Letter 
Real Word 
Accuracy 

Lexical 
Decision Task 6 
Letter Real 
Word Accuracy 

Lexical Decision 1 .531(**) 0.061 0.264 

Task 3 Letter . 0 0.689 0.08 

Real Word Accuracy 45 45 45 45 

Lexical Decision .531(**) 1 .375(*) .392(**) 

Task 4 Letter 0 . 0.011 0.008 

Real Word Accuracy 45 45 45 45 

Lexical Decision 0.061 .375(*) 1 .688(**) 

Task 5 Letter 0.689 0.011 . 0 

Real Word Accuracy 45 45 45 45 

Lexical Decision 0.264 .392(**) .688(**) 1 

Task 6 Letter 0.08 0.008 0 . 

Real Word Accuracy 45 45 45 45 

Lexical Decision -0.142 0.025 -0.07 -0.111 

Task 3 Letter 0.353 0.868 0.649 0.468 

Non Word Accuracy 45 45 45 45 

Lexical Decision 0.01 0.131 0.018 -0.067 

Task 4 Letter 0.949 0.39 0.908 0.662 

Non Word Accuracy 45 45 45 45 

Lexical Decision -0.123 -0.017 0.006 -0.055 

Task 5 Letter 0.42 0.91 0.971 0.718 

Non Word Accuracy 45 45 45 45 

Lexical Decision -0.032 0.15 0.053 -0.045 

Task 6 Letter 0.836 0.326 0.73 0.768 

Non Word Accuracy 45 45 45 45 

Lexical Decision 0.288 0.044 0.124 0.192 

Task 3 Letter 0.055 0.774 0.417 0.206 

Real Word Latency 45 45 45 45 

Lexical Decision 0.224 -0.003 0.071 0.161 

Task 4 Letter 0.139 0.986 0.641 0.291 

Real Word Latency 45 45 45 45 

Lexical Decision 0.206 -0.045 0.048 0.108 

Task 5 Letter 0.174 0.771 0.755 0.479 

Real Word Latency 45 45 45 45 
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Lexical Decision .339(*) 0.137 0.182 0.207 

Task 6 Letter 0.023 0.37 0.232 0.173 

Real Word Latency 45 45 45 45 

Lexical Decision 0.27 0.189 0.136 0.186 

Task 3 Letter 0.073 0.215 0.374 0.222 

Non Word Latency 45 45 45 45 

Lexical Decision .324(*) 0.231 0.126 0.189 

Task 4 Letter 0.03 0.126 0.409 0.214 

Non Word Latency 45 45 45 45 

Lexical Decision .324(*) 0.21 0.168 0.236 

Task 5 Letter 0.03 0.167 0.27 0.118 

Non Word Latency 45 45 45 45 

Lexical Decision .321(*) 0.222 0.13 0.209 

Task 6 Letter 0.032 0.143 0.394 0.169 

Non Word Latency 45 45 45 45 

Woodcock Johnson 0.118 0.134 .374(*) 0.051 

Grade Level 0.505 0.45 0.029 0.774 

Word Recognition 34 34 34 34 

CBM Oral Reading -0.285 -0.028 0.076 -0.132 

Rate (WPM) 0.103 0.876 0.671 0.458 

  34 34 34 34 

CBM Oral Reading -0.029 0.013 -0.043 -0.11 

Literal 0.869 0.941 0.807 0.534 

Comprehension 34 34 34 34 

CBM Oral Reading -0.117 0.001 0.021 -0.179 

Inferential 0.51 0.996 0.905 0.312 

Comprehension 34 34 34 34 

CBM Oral Reading -0.092 0.009 -0.013 -0.181 

Total 0.604 0.961 0.94 0.305 

Comprehension 34 34 34 34 

**Correlation is significant at the 0.01 level (2-tailed). 
*Correlation is significant at the 0.05 level (2-tailed). 
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Concurrent 
Validity 
Correlations 

Lexical Decision 
Task 3 Letter 
Non Word 
Accuracy 

Lexical Decision 
Task 4 Letter 
Non Word 
Accuracy 

Lexical Decision 
Task 5 Letter 
Non Word 
Accuracy 

Lexical 
Decision Task 6 
Letter Non 
Word Accuracy 

Lexical Decision -0.142 0.01 -0.123 -0.032 

Task 3 Letter 0.353 0.949 0.42 0.836 

Real Word Accuracy 45 45 45 45 

Lexical Decision 0.025 0.131 -0.017 0.15 

Task 4 Letter 0.868 0.39 0.91 0.326 

Real Word Accuracy 45 45 45 45 

Lexical Decision -0.07 0.018 0.006 0.053 

Task 5 Letter 0.649 0.908 0.971 0.73 

Real Word Accuracy 45 45 45 45 

Lexical Decision -0.111 -0.067 -0.055 -0.045 

Task 6 Letter 0.468 0.662 0.718 0.768 

Real Word Accuracy 45 45 45 45 

Lexical Decision 1 .802(**) .669(**) .741(**) 

Task 3 Letter . 0 0 0 

Non Word Accuracy 45 45 45 45 

Lexical Decision .802(**) 1 .842(**) .910(**) 

Task 4 Letter 0 . 0 0 

Non Word Accuracy 45 45 45 45 

Lexical Decision .669(**) .842(**) 1 .920(**) 

Task 5 Letter 0 0 . 0 

Non Word Accuracy 45 45 45 45 

Lexical Decision .741(**) .910(**) .920(**) 1 

Task 6 Letter 0 0 0 . 

Non Word Accuracy 45 45 45 45 

Lexical Decision -0.218 -0.159 -0.228 -0.236 

Task 3 Letter 0.149 0.296 0.132 0.118 

Real Word Latency 45 45 45 45 

Lexical Decision -0.133 -0.09 -0.171 -0.15 

Task 4 Letter 0.384 0.557 0.261 0.325 

Real Word Latency 45 45 45 45 

Lexical Decision -0.132 -0.152 -0.174 -0.164 

Task 5 Letter 0.386 0.317 0.252 0.282 

Real Word Latency 45 45 45 45 
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Lexical Decision -0.202 -0.164 -0.244 -0.178 

Task 6 Letter 0.183 0.281 0.106 0.243 

Real Word Latency 45 45 45 45 

Lexical Decision -.639(**) -.598(**) -.676(**) -.652(**) 

Task 3 Letter 0 0 0 0 

Non Word Latency 45 45 45 45 

Lexical Decision -.473(**) -.452(**) -.556(**) -.444(**) 

Task 4 Letter 0.001 0.002 0 0.002 

Non Word Latency 45 45 45 45 

Lexical Decision -.414(**) -.401(**) -.494(**) -.411(**) 

Task 5 Letter 0.005 0.006 0.001 0.005 

Non Word Latency 45 45 45 45 

Lexical Decision -.377(*) -.364(*) -.442(**) -.340(*) 

Task 6 Letter 0.011 0.014 0.002 0.022 

Non Word Latency 45 45 45 45 

Woodcock Johnson 0.157 0.318 0.262 0.301 

Grade Level 0.374 0.067 0.135 0.084 

Word Recognition 34 34 34 34 

CBM Oral Reading 0.328 .472(**) .502(**) .480(**) 

Rate (WPM) 0.058 0.005 0.002 0.004 

  34 34 34 34 

CBM Oral Reading 0.199 .369(*) .425(*) .483(**) 

Literal 0.26 0.032 0.012 0.004 

Comprehension 34 34 34 34 

CBM Oral Reading 0.215 0.23 0.207 0.296 

Inferential 0.221 0.191 0.24 0.09 

Comprehension 34 34 34 34 

CBM Oral Reading 0.259 .373(*) .394(*) .485(**) 

Total 0.139 0.03 0.021 0.004 

Comprehension 34 34 34 34 

**Correlation is significant at the 0.01 level (2-tailed). 
*Correlation is significant at the 0.05 level (2-tailed). 
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Concurrent 
Validity 
Correlations 

Lexical Decision 
Task 3 Letter 
Real Word 
Latency 

Lexical Decision 
Task 4 Letter 
Real Word 
Latency 

Lexical Decision 
Task 5 Letter 
Real Word 
Latency 

Lexical 
Decision Task 6 
Letter Real 
Word Latency 

Lexical Decision 0.288 0.224 0.206 .339(*) 

Task 3 Letter 0.055 0.139 0.174 0.023 

Real Word Accuracy 45 45 45 45 

Lexical Decision 0.044 -0.003 -0.045 0.137 

Task 4 Letter 0.774 0.986 0.771 0.37 

Real Word Accuracy 45 45 45 45 

Lexical Decision 0.124 0.071 0.048 0.182 

Task 5 Letter 0.417 0.641 0.755 0.232 

Real Word Accuracy 45 45 45 45 

Lexical Decision 0.192 0.161 0.108 0.207 

Task 6 Letter 0.206 0.291 0.479 0.173 

Real Word Accuracy 45 45 45 45 

Lexical Decision -0.218 -0.133 -0.132 -0.202 

Task 3 Letter 0.149 0.384 0.386 0.183 

Non Word Accuracy 45 45 45 45 

Lexical Decision -0.159 -0.09 -0.152 -0.164 

Task 4 Letter 0.296 0.557 0.317 0.281 

Non Word Accuracy 45 45 45 45 

Lexical Decision -0.228 -0.171 -0.174 -0.244 

Task 5 Letter 0.132 0.261 0.252 0.106 

Non Word Accuracy 45 45 45 45 

Lexical Decision -0.236 -0.15 -0.164 -0.178 

Task 6 Letter 0.118 0.325 0.282 0.243 

Non Word Accuracy 45 45 45 45 

Lexical Decision 1 .916(**) .834(**) .805(**) 

Task 3 Letter . 0 0 0 

Real Word Latency 45 45 45 45 

Lexical Decision .916(**) 1 .942(**) .852(**) 

Task 4 Letter 0 . 0 0 

Real Word Latency 45 45 45 45 

Lexical Decision .834(**) .942(**) 1 .887(**) 

Task 5 Letter 0 0 . 0 

Real Word Latency 45 45 45 45 
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Lexical Decision .805(**) .852(**) .887(**) 1 

Task 6 Letter 0 0 0 . 

Real Word Latency 45 45 45 45 

Lexical Decision .651(**) .555(**) .518(**) .627(**) 

Task 3 Letter 0 0 0 0 

Non Word Latency 45 45 45 45 

Lexical Decision .660(**) .718(**) .723(**) .772(**) 

Task 4 Letter 0 0 0 0 

Non Word Latency 45 45 45 45 

Lexical Decision .700(**) .768(**) .776(**) .838(**) 

Task 5 Letter 0 0 0 0 

Non Word Latency 45 45 45 45 

Lexical Decision .680(**) .759(**) .747(**) .799(**) 

Task 6 Letter 0 0 0 0 

Non Word Latency 45 45 45 45 

Woodcock Johnson -0.251 -0.183 -0.063 0.021 

Grade Level 0.153 0.301 0.722 0.906 

Word Recognition 34 34 34 34 

CBM Oral Reading -.428(*) -.403(*) -.376(*) -.429(*) 

Rate (WPM) 0.011 0.018 0.028 0.011 

  34 34 34 34 

CBM Oral Reading 0.039 0.045 0.108 0.074 

Literal 0.826 0.799 0.542 0.679 

Comprehension 34 34 34 34 

CBM Oral Reading -0.065 0.009 0.097 0.016 

Inferential 0.716 0.958 0.584 0.927 

Comprehension 34 34 34 34 

CBM Oral Reading -0.017 0.034 0.128 0.056 

Total 0.925 0.849 0.47 0.754 

Comprehension 34 34 34 34 

**Correlation is significant at the 0.01 level (2-tailed). 
*Correlation is significant at the 0.05 level (2-tailed). 
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Concurrent 
Validity 
Correlations 

Lexical Decision 
Task 3 Letter 
Non Word 
Latency 

Lexical Decision 
Task 4 Letter 
Non Word 
Latency 

Lexical Decision 
Task 5 Letter 
Non Word 
Latency 

Lexical 
Decision Task 6 
Letter Non 
Word Latency 

Lexical Decision 0.27 .324(*) .324(*) .321(*) 

Task 3 Letter 0.073 0.03 0.03 0.032 

Real Word Accuracy 45 45 45 45 

Lexical Decision 0.189 0.231 0.21 0.222 

Task 4 Letter 0.215 0.126 0.167 0.143 

Real Word Accuracy 45 45 45 45 

Lexical Decision 0.136 0.126 0.168 0.13 

Task 5 Letter 0.374 0.409 0.27 0.394 

Real Word Accuracy 45 45 45 45 

Lexical Decision 0.186 0.189 0.236 0.209 

Task 6 Letter 0.222 0.214 0.118 0.169 

Real Word Accuracy 45 45 45 45 

Lexical Decision -.639(**) -.473(**) -.414(**) -.377(*) 

Task 3 Letter 0 0.001 0.005 0.011 

Non Word Accuracy 45 45 45 45 

Lexical Decision -.598(**) -.452(**) -.401(**) -.364(*) 

Task 4 Letter 0 0.002 0.006 0.014 

Non Word Accuracy 45 45 45 45 

Lexical Decision -.676(**) -.556(**) -.494(**) -.442(**) 

Task 5 Letter 0 0 0.001 0.002 

Non Word Accuracy 45 45 45 45 

Lexical Decision -.652(**) -.444(**) -.411(**) -.340(*) 

Task 6 Letter 0 0.002 0.005 0.022 

Non Word Accuracy 45 45 45 45 

Lexical Decision .651(**) .660(**) .700(**) .680(**) 

Task 3 Letter 0 0 0 0 

Real Word Latency 45 45 45 45 

Lexical Decision .555(**) .718(**) .768(**) .759(**) 

Task 4 Letter 0 0 0 0 

Real Word Latency 45 45 45 45 

Lexical Decision .518(**) .723(**) .776(**) .747(**) 

Task 5 Letter 0 0 0 0 

Real Word Latency 45 45 45 45 
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Lexical Decision .627(**) .772(**) .838(**) .799(**) 

Task 6 Letter 0 0 0 0 

Real Word Latency 45 45 45 45 

Lexical Decision 1 .832(**) .828(**) .795(**) 

Task 3 Letter . 0 0 0 

Non Word Latency 45 45 45 45 

Lexical Decision .832(**) 1 .971(**) .956(**) 

Task 4 Letter 0 . 0 0 

Non Word Latency 45 45 45 45 

Lexical Decision .828(**) .971(**) 1 .966(**) 

Task 5 Letter 0 0 . 0 

Non Word Latency 45 45 45 45 

Lexical Decision .795(**) .956(**) .966(**) 1 

Task 6 Letter 0 0 0 . 

Non Word Latency 45 45 45 45 

Woodcock Johnson -0.157 0.052 0.062 -0.052 

Grade Level 0.375 0.771 0.727 0.771 

Word Recognition 34 34 34 34 

CBM Oral Reading -.556(**) -.516(**) -.549(**) -.563(**) 

Rate (WPM) 0.001 0.002 0.001 0.001 

  34 34 34 34 

CBM Oral Reading -0.262 -0.126 -0.18 -0.161 

Literal 0.134 0.478 0.308 0.363 

Comprehension 34 34 34 34 

CBM Oral Reading -0.311 -0.037 -0.087 -0.024 

Inferential 0.073 0.836 0.623 0.895 

Comprehension 34 34 34 34 

CBM Oral Reading -.359(*) -0.101 -0.166 -0.114 

Total 0.037 0.57 0.347 0.519 

Comprehension 34 34 34 34 

**Correlation is significant at the 0.01 level (2-tailed). 
*Correlation is significant at the 0.05 level (2-tailed). 
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Concurrent 
Validity 
Correlations 

Woodcock 
Johnson 
Grade Level 
Word 
Recognition 

CBM Oral 
Reading Rate 
(WPM) 

CBM Oral 
Reading 
Literal 
Comprehen-
sion 

CBM Oral 
Reading 
Inferential 
Comprehen-
sion 

CBM Oral 
Reading 
Total 
Comprehen-
sion 

Lexical Decision 0.118 -0.285 -0.029 -0.117 -0.092 

Task 3 Letter 0.505 0.103 0.869 0.51 0.604 

Real Word Accuracy 34 34 34 34 34 

Lexical Decision 0.134 -0.028 0.013 0.001 0.009 

Task 4 Letter 0.45 0.876 0.941 0.996 0.961 

Real Word Accuracy 34 34 34 34 34 

Lexical Decision .374(*) 0.076 -0.043 0.021 -0.013 

Task 5 Letter 0.029 0.671 0.807 0.905 0.94 

Real Word Accuracy 34 34 34 34 34 

Lexical Decision 0.051 -0.132 -0.11 -0.179 -0.181 

Task 6 Letter 0.774 0.458 0.534 0.312 0.305 

Real Word Accuracy 34 34 34 34 34 

Lexical Decision 0.157 0.328 0.199 0.215 0.259 

Task 3 Letter 0.374 0.058 0.26 0.221 0.139 

Non Word Accuracy 34 34 34 34 34 

Lexical Decision 0.318 .472(**) .369(*) 0.23 .373(*) 

Task 4 Letter 0.067 0.005 0.032 0.191 0.03 

Non Word Accuracy 34 34 34 34 34 

Lexical Decision 0.262 .502(**) .425(*) 0.207 .394(*) 

Task 5 Letter 0.135 0.002 0.012 0.24 0.021 

Non Word Accuracy 34 34 34 34 34 

Lexical Decision 0.301 .480(**) .483(**) 0.296 .485(**) 

Task 6 Letter 0.084 0.004 0.004 0.09 0.004 

Non Word Accuracy 34 34 34 34 34 

Lexical Decision -0.251 -.428(*) 0.039 -0.065 -0.017 

Task 3 Letter 0.153 0.011 0.826 0.716 0.925 

Real Word Latency 34 34 34 34 34 

Lexical Decision -0.183 -.403(*) 0.045 0.009 0.034 

Task 4 Letter 0.301 0.018 0.799 0.958 0.849 

Real Word Latency 34 34 34 34 34 

Lexical Decision -0.063 -.376(*) 0.108 0.097 0.128 

Task 5 Letter 0.722 0.028 0.542 0.584 0.47 

Real Word Latency 34 34 34 34 34 
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Lexical Decision 0.021 -.429(*) 0.074 0.016 0.056 

Task 6 Letter 0.906 0.011 0.679 0.927 0.754 

Real Word Latency 34 34 34 34 34 

Lexical Decision -0.157 -.556(**) -0.262 -0.311 -.359(*) 

Task 3 Letter 0.375 0.001 0.134 0.073 0.037 

Non Word Latency 34 34 34 34 34 

Lexical Decision 0.052 -.516(**) -0.126 -0.037 -0.101 

Task 4 Letter 0.771 0.002 0.478 0.836 0.57 

Non Word Latency 34 34 34 34 34 

Lexical Decision 0.062 -.549(**) -0.18 -0.087 -0.166 

Task 5 Letter 0.727 0.001 0.308 0.623 0.347 

Non Word Latency 34 34 34 34 34 

Lexical Decision -0.052 -.563(**) -0.161 -0.024 -0.114 

Task 6 Letter 0.771 0.001 0.363 0.895 0.519 

Non Word Latency 34 34 34 34 34 

Woodcock Johnson 1 0.307 0.168 0.178 0.215 

Grade Level . 0.068 0.327 0.3 0.207 

Word Recognition 36 36 36 36 36 

CBM Oral Reading 0.307 1 .413(*) 0.034 0.277 

Rate (WPM) 0.068 . 0.012 0.844 0.102 

  36 36 36 36 36 

CBM Oral Reading 0.168 .413(*) 1 0.29 .801(**) 

Literal 0.327 0.012 . 0.087 0 

Comprehension 36 36 36 36 36 

CBM Oral Reading 0.178 0.034 0.29 1 .805(**) 

Inferential 0.3 0.844 0.087 . 0 

Comprehension 36 36 36 36 36 

CBM Oral Reading 0.215 0.277 .801(**) .805(**) 1 

Total 0.207 0.102 0 0 . 

Comprehension 36 36 36 36 36 

**Correlation is significant at the 0.01 level (2-tailed). 
*Correlation is significant at the 0.05 level (2-tailed). 
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Table 10.  Qualitative Data on Struggling Readers 
 
 
Subject 

# 

Gender 

(14F, 

8M) 

Undergrad 

Major 

Passionate 

Interest Area 

Mentor 

Relationship 

How Did 

Mentor(s) Help 

Other Notes, Strategies 

1 F Human 
Services 
Administrat
ion 

Yes, Disability 
Studies 

Yes, Caring 
Adult 

 Visual strain due to hydrocephalus  
Computer reading is easy, blue background helps 

2 F Elementary 
Education – 
primary 

Yes, Education 
books like 
classroom 
management, 
anything that will 
relate with 
children and how 
I can teach better.  
Non-fiction 
(Snow Flower 
and the Secret 
Fan), Mind Gym 

Yes, teacher 
and parent 

Teacher in High 
School helped 
with 
understanding 
new ways or 
thinking/learning.  
Still in contact 
today.  Parents 
helping with 
assignments and 
comprehension, 
getting thoughts 
together 

When it’s a book or subject I enjoy I am motivated and enjoy it.  
When it’s not interesting and boring or hard to understand I’m 
not interested and typically don’t read.   
My classes require about 150 pages per night this can take me 
anywhere from 2-4 hours and sometimes I cannot finish I get 
very tired when I read a lot. 

3 M Communic
ation 
Studies 

Yes, Read seven 
different sources 
on emotional 
handicap 

Yes, parent 
and caring 
adult 

I feel that my 
mentors that I 
have in my life 
are very 
supportive to help 
me get an 
education by 
helping me study 
and staying on 
track with what I 
have to do 
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Subject 

# 

Gender 

(14F, 

8M) 

Undergrad 

Major 

Passionate 

Interest Area 

Mentor 

Relationship 

How Did 

Mentor(s) Help 

Other Notes, Strategies 

4 F Biology 
major, 
Psych 
minor 

Yes, holocaust 
and computers; 
read about 
holocaust when 
younger. Now 
more about 
computers 
because my 
boyfriend’s into 
them.  Sometimes 
I will look at his 
textbooks. 
 

Yes, my 
mother, she 
always 
encouraged 
me and she 
would brain 
storm ways to 
help me learn 
with my 
learning style 
better 

My mom help me 
more 
academically, but 
dad helped me 
find a electronic 
devise called a 
franklin speller 

 

5 M Series 7 
stockbroker 
license , 
Series 63 
blue sky 
laws (for 
different 
tax rules in 
states) 

Yes, Golf and 
Finance News 

Yes, teacher 
and a 
Kinesiology 
Ph.D. who 
taught out of 
her house 

Taught me about 
my disorder, how 
I could learn 
better through 
special tasks with 
brain exercises 

Copes by memorizing.  Now that he knows what his difficulty is 
he can work around it.  Made me better socially – I think it was 
part of the coping skills.  My mother said I was always social.  
Rather pick up phone.  Hence I’m in sales.  And I used to teach 
golf.  I can read people and it [dyslexia] helps me be patient with 
people by teaching – you can miss 25 times and it’d be ok with 
me.  I can process numbers quickly, but handwriting has to be 
printed to read it.  It takes me a lot longer to read.  And I’ll use 
bullet points, do anything to avoid reading except bullet points.  
I can comprehend color (red or blue).  Cursive or script is very 
difficult, even if it’s neat.  When I have to read something, I shut 
down.  And I’m that way with organization too.  Very stressful.  
Uses term sheet of key points to show to clients and employer.  
For series 7, I studied for 2.5 months, 6 hours a day.  Somebody 
who doesn’t have dyslexia could study for 2 weeks and pass.  I 
had books and computer tests, not a lot of audio.  My work paid 
me to study.  Better with visual and aural comprehension than 
looking at text. 
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Subject 

# 

Gender 

(14F, 

8M) 

Undergrad 

Major 

Passionate 

Interest Area 

Mentor 

Relationship 

How Did 

Mentor(s) Help 

Other Notes, Strategies 

6 M Finance, 
minor in 
computer 
science 
/manageme
nt 
information 
systems, 
Series 7, 
Series 66 

Yes, Finance and 
Computers: 
Master Financial 
Mathematics in 
Microsoft Excel, 
Small Business 
Journal, Boomer 
Magazine, Latin 
Finance, S&P 
500 Stock 
Reports, Reuters, 
Investor’s 
Business Daily, 
Wall Street 
Journal, NY 
Times business 
section, Bond 
Buyer, 
Bloomberg 

Yes, 
coach/teachers
, caring adults 
at church – 
nice people – 
bigger outlet 
Brian Grimm 
CFA 
internship in 
finance; 
marching band 
- - type of 
program that 
helped – 80% 
of friends 
from there 
Motivators: 
more an 
internal drive 
to prove them 
wrong 

In reading I had 
Ms. Stark in grade 
school 2—4 or 5th 
grade.  I thought 
the world of her 
but parents didn’t 
like her, don’t 
know why.  In the 
classroom her big 
thing were these 
task sheets in 2 
columns, spelling 
stuff.  The things 
that I really 
excelled at, she 
was a strengths-
based, she really 
highlighted my 
strengths.  But 
hard-nosed, she 
was strict.  She 
had high 
standards.   
Diane Moreno, 
my trumpet 
teacher.  Helped 
with music, 
provided 
encouragement – 
taught me how to 
not skip lines in 
music.  I learned 

I know a lot of people have gone through a lot of struggles so I 
hope this research is helpful.  It’s a blessing and a curse.  The 
cost is hard, but I think, I hope it makes a profound difference 
for everyone.  At Augsburg I had readers and writers, Dragon 
Naturally Speaking, and Kurzweil, Dragon Dictate. 
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to follow through 
orchestral music 
where each piece 
has a different 
part.  If there were 
2 tones I had to 
play between, I 
did better and of 
course it would 
sound awesome 
and she would 
compliment us on 
that. 

7 F Elementary 
teaching, 
1st-6th, 
minor in 
Special Ed, 
Kdg. 
License, 
minor in 
Reading 

Yes, Reading – 
Reading Teacher 
magazine, 
Teaching 
Curriculum 
books, 
brain/learning, 
HowTo books on 
poetry and fiction 
for adults and 
children, 
magazines about 
gardens, writing, 
nature, arts/book 
arts, 
photography, 
coffee table 
books 

Yes, my 
husband, my 
employer – the 
mother of a 
family I cared 
for, and as a 
child, aunts 
who were 
teachers 
Role models – 
people who 
lead by 
example 
whom I don’t 
know 
personally 

Help by example; 
emotional 
support, someone 
who listened, 
provided editing 
support for 
spelling and 
sentence structure 
No real help with 
learning to read 
(did on my own) – 
reading out loud 
and repeated 
reading, wrote 
things down – act 
on information I 
was to learn. 

Went into education – learn from learning about teaching. 
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8 F Chemistry 
major, 
Spanish 
minor 

Yes, cooking, 
camping, 
dancing; reads 
cooking articles, 
NY Times 
cookbook, Bon 
Apetit, 
Epicurious, 
Cooks.com, 
Ethnic 
Cookbook, 
Gastronomique 
(exotic 
ingredients, 
different weights) 
Compose my 
own recipes.  I go 
to international 
grocery stores to 
ask how to make 
certain dishes.  
Want to teach 
myself how to 
make pasta.  I 
interviewed lots 
of chefs to find. 

Teacher, 
caring adult – 
Tutor from the 
Reading 
Center, 
Dorothy 
Peterson.  I 
learned how to 
read with her.  

Kind of learned 
reading as 
building block 
process.  Before 
Reading Center I 
memorized whole 
words, but at the 
Reading Center I 
memorized parts 
of words so I 
could string them 
together.  So I 
don’t think I ever 
felt emotionally 
traumatized from 
my dyslexia.  My 
outlook when I 
discovered I had 
dyslexia was that 
I just wanted to do 
everything to fix 
it.  I got lots of 
success from 
doing it.  I am 
mildly dyslexic, 
so it wasn’t such a 
battle emotionally 
because I didn’t 
get a lot of 
negative feedback 
from it. 

Problems with playing piano, because there’s a lot of notes on 
lines and it was hard to keep them straight.  It was either in the 
spaces or the lines so it would jump in my mind.  When I don’t 
get enough sleep, my dyslexia gets a lot worse; I make a lot of 
mistakes.  I never pulled all-nighters.  I would always finish a 
paper the night before the night it was due, because then I could 
look at it clearly the next day. 
This would happen to me in Chemistry too when I would keep 
reading the same thing wrong and then I’d get the whole thing 
wrong.  Or I’d read the text of the problem incorrectly so I 
couldn’t answer it because it wouldn’t make sense. 
If someone gives me a series of directions, I have trouble 
keeping the order straight, especially when people change their 
minds and they’re trying to feel it out for themselves. 
Dyslexia has given me a better work ethic than most people, and 
I have to be strategic about my work.  I have to make rituals to 
learning, where you read things you’ve written over again, or 
you have to point to the words you’re reading.  The self-
awareness helps when you know things are difficult so you can 
act accordingly.  My strength is knowing myself, and that has 
meshed well with my dyslexia.  I think if I wasn’t as strong-
willed, self-initiated and I’ve always had goals and I wanted to 
have lots of different activities. 
I interviewed a lot of alumni to figure out what I wanted to do.  
They introduced me to all their friends and met all these people 
and got an internship, but didn’t take it, in California.  Traveled 
around New Zealand by myself.  Representative of taking 
initiative, a manifestation of how I was able to overcome my 
dyslexia. 
I never had any of that shame about dyslexia; most people think 
you’re retarded when they hear you’re dyslexic.  But because I 
was always doing well or above average in other areas, I never 



 

115 
 

Subject 

# 

Gender 

(14F, 

8M) 

Undergrad 

Major 

Passionate 

Interest Area 

Mentor 

Relationship 

How Did 

Mentor(s) Help 

Other Notes, Strategies 

had that shame around it; I think if you were more average it 
might be harder to cover it up.  I’ve become more empathetic as 
I’ve become more mature.  I’m more empathetic toward people 
who are dyslexic because I know what that means. 
I double-checked my math assignments especially, and I like 
using Excel, and the big calculators so you can see all of the 
numbers you’ve put in, and you can change just one.  Bad at 
keeping track of really boring repetitive data. 
When people are giving instructions, I like to write it down, 
especially when it’s boring, anal stuff.  I have auditory dyslexia 
so I need to write down instructions.  The way I study is by 
writing, I just take notes off of my notes.  I’m bodily-kinesthetic, 
I highlight all over when I’m reading boring scientific texts.  I 
just tear it all apart with writing – notes, highlighting, when I 
find a word or specialized term that I don’t know I circle it. 
Whenever I have a question about something I stick a post-it 
note with the question on the text.  When I answer the questions 
I take the post-it note off.  And when I get the answer, I have to 
write it down in order to remember it so I have my question and 
answer right there on the post-it note. 
Reading back from the end to check to see if I left out words like 
it or at.  I’ll read it to see how it sounds and I’ll read it to make 
sure the sentences are sentences.  And I read each sentence out 
of context so that my mind doesn’t fill in the gap. 
I’ll look through my work for just negative signs, because if I’d 
miss some, they would all get off. 
In group work, if we’re writing a paper, I prefer to dictate or 
discuss what we’re going to write.  I try to skirt around roles that 
are part of recording.  It’ll take me longer, and the likelihood of 
it being good is less likely.  Reading instructions in labs with 
things that could be hazardous, I always get a little nervous.  I 
always wanted others to go first so I could see how it was done. 
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I’m really good at shapes and puzzles.  That’s why I gravitated 
toward organic chemistry, because it was something I was 
always good at, and I was 2 years ahead in math.  I applied for a 
Watson Fellowship – to go on an adventure for a year.  Come up 
with a good plan and show passion.  Made it to second round – 
travel to different countries and go during their holiday times to 
see how cooking enhanced their family time – weddings, birth – 
see how people use food as metaphor – food is sacred ground. 

9 F Theater Yes, theater.  
Plays, people 
talking about 
acting, scripts, 
texts about 
theater history. 

Yes, tutor 
Belinda at 
Reading 
Center, 
Parents with 
encouragemen
t, teachers at 
Lincoln 
Elementary 
school. 

Belinda was 
always 
supportive, just 
very caring, we 
went through the 
letters, but it 
wasn’t about the 
job, she wanted to 
help me out.  She 
would give me a 
book to read for 
fun, something I 
might like.  She 
made reading 
more enjoyable 
with the way she 
taught it.  Parents 
gave me books, 
paid for all of that 
help, always 
helped me out 
with homework, 
they didn’t do it 
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for me, but they 
would help me 
out.  They would 
type up my 
assignments.  In 
middle school, I 
would come home 
and go straight to 
work.  It would be 
12 o’clock and I 
would finish 
writing something 
and they’d type it 
up, or read 
through things, 
help me edit my 
assignments.  In 
high school I 
always enjoyed 
books on tape.  I 
loved the Scarlet 
Letter, and How 
to Kill a 
Mockingbird, 
when I got them 
on tape.  I hated 
the Hobbit, 
because it’d be 
like 3 pages of 
describing a door. 

10 M Anthropolo Yes, History.  Yes, writing  Graduating from college on time and succeeding at all.  I had a 
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gy – 
Museum 
Studies 
minor 

Doesn’t read non-
fiction in spare 
time.  Works in 
Anthropology, 
reads 
Anthropologist or 
U.S. 
Anthropologist or 
Iowa 
Anthropology, or 
published or 
unpublished 
reports sites for 
background about 
what you’re 
supposed to be 
finding. 

center lady in 
college 

lady who I would sit down with for hundreds of hours over 4 
years, and some days I’d be in 5 days a week.  And also she 
helped me find writing/speaking software to help me with my 
writing outside of the academic arena. 
All my LD teachers have been critical, especially elementary 
and middle school.  Parents supportive saying you can do it and 
paying for different tutoring.  Even though I had trouble with 
reading, they maintained my interest in reading by reading to 
me, well into late elementary and early middle school, young 
adult novels, plus finding books on tape, plus helping with 
homework, spending 2 or 3 hours a night.  5th grade was my 
hardest year, college was nothing compared to it. 
The ability to take help is really critical.  It’s really hard telling 
total strangers that I can’t read.  You have the embarrassment, 
and knowing that you’re going to have to rely on other people 
for help.  It’s hard to open up to strangers about it.  To this day, I 
don’t like to bring it up if I don’t have to.   
For college, it’s vital that you yourself have to go in and get 
what you personally need, whether it’s going in and having 
someone look at your papers or extra time.  And recognizing 
that it’s just going to take a lot more time.  Just because your 
friends can wait til the lat minute, you have to really be focused 
and schedule in extra time to go to a writing center and just take 
me longer to physically type out the paper.  I have to be strategic 
about which assignments to focus time on, and recognizing that 
in some classes your ceiling might be artificially low because if 
a professor gives a 5 pg. paper and it’s worth 10% and every 
mistake is 2 pts. Off, the best I can do on the paper is a 90.  
Have to weigh the amount of time against whether I can succeed 
in the class based on the assignments.  I had to read history texts 
and anthropological texts in preparation for my job – I’m on a 
crew of 7 people, and only 2 of them read on site. 
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11 F Contempor
ary 
Business, 
HR 
specialty 

Yes, Astronomy; 
some if she found 
any, but no titles 
recently.  In high 
school enjoyed it. 

Yes, parent. My mom.  She 
kinda guided me 
through it a little 
slower, would 
make up extra 
things for me to 
do.  Always told 
me I was doing a 
great job, that sort 
of stuff. 

Me in particular, my comprehension is terrible.  In high school it 
was terrible.  I’ve noticed it has improved.  Probably I just 
enjoyed the content of Gantos [book we’re reading in class] it 
was more entertaining than an assignment.  I was way excited to 
finish Gantos. 

12 F Marketing Yes, I like to read 
celebrity 
magazines: 
People, US 
Weekly, Stars, 
National 
Enquirer, Life & 
Style, OK. 
I love math.  I 
love reading 
celebrity 
magazines.  I 
love drawing and 
managing money, 
organizing 
everything.  Math 
I read a lot – 
those kinds of 
train problems, 
story problems, 
finding 

Yes, calculus 
teacher in high 
school, 
English 
teacher junior 
year in high 
school. 

He helped me – in 
his class I always 
sat in the front 
row, asked 
questions – 
always told me 
“you’re good at 
this”, helped me 
look for 
scholarships in 
math.  Helped me 
with statistics in 
surveys.  I never 
really focus on 
reading – I focus 
on math.  Going 
through the 
grammar is the 
most helpful 
because it has 
rules. 

I’m a big fan of Jane Austen.  It’s hard for me to read, so I watch 
the movies.  I have to get movies with subtitles all the time 
because I have to know what they’re saying.  I just started 
reading Jane Austen Book Club; I Googled her biography.  
That’s the only author I like so far. 
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percentages.  I 
also love algebra 
too, but I like the 
train and 
percentage 
problems – not 
books, but 
problems I can 
solve.  I like to 
read CNN.com 
and look for 
personal interest 
stories – murder 
stories, 
kidnapping, 
people in tough 
situations. 

13 F Nursing Yes, math, 
because I do 
good in math.  
No, not really – I 
just balance my 
check book every 
2 weeks. 

No. For reading in 
elementary I used 
to go to a special 
class once a week 
or once a day, 
can’t remember, 
to study 
vocabulary. 

Reading is difficult, when you get to the college level, it’s like 
why can’t they use smaller words for the bigger words? 

14 M Economics Yes, personal 
finance 

No   

15 F* 
Primary 
languag
e 

Business/E
conomics, 
computer 
science 

More into 
history, more like 
sociology, nature, 
like to watch the 

No mentor –  Husband likes to 
read a lot.  He 
helps me, we buy 
books together, 

I wish I had the basics of the language—I wish I could have 
started as a little kid.  I wish someone would have helped me, 
looking back.  I mean my roommate tried to help me, but she 
had other things to do.  Not sy asking for help or ask a question, 
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Laotian; 
fluent in 
Laotian 

minor science channel, 
and reading stuff 
about them.  
Recently read 
about dinosaurs, 
book about 
archaeological 
dig in South 
Dakota, and a 
city of buried 
soldiers in China. 

decide what to 
read and we read 
different things 
and discuss.  And 
sometime he’ll 
ask me to tell him 
what I’ve read.   

but now I will pick up the phone, and before I didn’t know how 
to ask for help.  I’m louder so others can hear me.  So I listen 
and try to sound out what others are.  If I like a certain part, I’ll 
remember it.  I’m used to writing specs for user manuals.  How 
would I use this from the user’s perspective?  Testing web 
development/design and images. 

16 F* 1st 
languag
e 
Russian, 
fluent, 
2nd 
languag
e 
Ukrania
n, 
started 
age 15, 
fluent, 
3rd 
languag
e 
English 

Accounting
, master’s 
in 
Accounting 
and 
Auditing 

Enjoy reading 
business, 
economics, and 
numbers, and 
accounting to 
study English.  
Love stories and 
novels to not 
think and relax 

No mentor in 
reading for 
me, I was 
independent.  
But I have my 
kids tutored. 

I am still studying 
English, I will 
probably study 
English. 

The words in my accounting books were easier for me to learn 
in English because I knew the vocabulary so this is how I started 
to learn English. 

17 F*1st 
languag
e 

Transferrin
g to U of M 
to become a 

Kids and medical 
stuff.  I like 
discovering 

Teachers stay 
after and my 
18 yr old 

When I started in 
8th grade he 
helped me with 

.  I really enjoyed kids books because I learned from pictures 
and symbols.  Cartoons and kids shows help because you learn 
pronunciation and meaning, and because it’s kids they use a lot 
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Amhari
c 
(Ethiopi
an) – 
reading 
non-
fluent, 
speakin
g fluent, 
English 
2nd 
languag
e.  
Didn’t 
attend 
school 
until 
age 13. 

pediatrician things about the 
human body.  I 
read health 
textbooks, Core 
Health Concepts 
for Personal and 
Community 
Health.  Book for 
Human Biology, 
anything that has 
to do with 
medicine I like. 

brother 
(Aunt’s son).  
Brother helped 
even though 
he didn’t 
know 
Amharic.  
Mostly we talk 
in English at 
home. 

spelling – he 
would test me 
from a bunch of 
books he got for 
me – the 
pronunciation and 
the meaning of 
words.  I would 
check out books 
on tape from the 
library and follow 
along in the book.  
That was simple 
grammar books 

of examples on the TV. 

18 F Nursing Investigative 
stuff like CSI – 
science, 
physiology, 
forensics.  
Doesn’t read 
anything 
currently in those 
areas – watches 
movies (CSI 
only) every week.  
Unless it’s a 
newspaper article 

My parents 
(mom) 
enforced 
reading a lot 
when I was 
growing up.  
Flowers in the 
Attic – part 1, 
2, & 3.  VC 
Andrews.  
Before this 
class I would 
listen to books 

 I have to be in the room without distractions.  I like to have the 
TV on in the background – I can’t have a live person in the 
room.  I can’t do music cuz I’ll be singing along.  I read aloud to 
myself, so that I can really get tuned in to what I’m 
comprehending – I can express it more when I read aloud, so I 
can hear what I’m saying.  I want to get more involved with 
what I’m reading – I want to be the narrator!  And it works.  
Because I like to listen to books on tape for convenience, listen 
while working, and the narrator helps me get into the book 
because they use expression and explain in detail to me.  I’ll re-
read if I don’t get it the first time. 
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on a court story – 
because they’re 
doing forensics to 
investigate a 
murder.  Read 
about it online – 
the true stories.  I 
hate reality 
shows. 

on tape – 
anything that 
had drama in 
it. 

19 F Paralegal Yes, social 
studies. None.  I 
like statistics.  I 
like to use 
statistics to 
support a 
viewpoint. 

Yes, my 
boss’s wife 
and Kibong, 
one of the 
lawyers, 
because she 
has a degree in 
English. 

Read aloud work 
to her, check 
punctuation.  My 
teacher, who’s 
very precise with 
grammar and 
punctuation 
feedback.  My 
fiancé listens to 
me read aloud, 
and my daughter. 

I learned to read using the Republic Reading book – I still 
remember.  They had pronunciation in it too.  We had a lot of 
flashcards.  We always had song or a game to help us remember 
certain things. 

20 M*Prim
ary 
Somali, 
second 
English 

Law 
Enforceme
nt 

Yes, law and 
politics, political 
science.  Read 
Authenticity of 

Hope, Daily 

News 

Yes, my 
girlfriend 

She helped me 
because she 
believe in me – 
that I could 
become more than 
what I am.  I read 
a couple of books 
to her, and she 
thought that I was 
a better readers – 
as far as my 
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grammar or 
pronunciation.  
When we get into 
arguments, I 
always win, like a 
lawyer.  My 
girlfriend 
suggested that I 
get more 
education.  At 
first I thought I 
was too old, 27.  
She told me, “You 
could tell your 
kids that you went 
to college”, and 
that I could be a 
great role model 
for my kids.  
Since you have a 
degree, you can 
help your kids get 
more education.  
Getting education 
will show kids 
they should stay 
in school and 
make something 
of themselves. 

21 M Law 
Enforceme

Yes, 
Sociology/Psycho

Yes, teacher in 
English class, 

She just tells me 
it’ll just come 

I read and comprehend more adventure books, a baseball movie 
and a farm boy book – it caught my interest.  I read at work on 
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nt logy.  Taking 
Sides (Sociology 
textbook), notes, 
welfare & social 
programs, 
Thoughtful 
Reader and 
Gantos, articles 
on Internet 
(Wikipedia) 

learning 
grammar.  
Amber, my 
girlfriend.  
Helps me with 
class 
homework, 
she checks my 
work, and if I 
don’t 
understand it 
she’ll explain 
it to me. 

back to me, but I 
really never 
learned this stuff 
before.  Teachers 
assume you know 
it, but I didn’t 
learn it in school.  
My dad was too 
tired to help me, 
my parents never 
helped me with 
school work.  I 
never learned how 
to read until 1st 
grade, and I really 
struggled.  I 
needed more one-
on-one to teach 
me but I never got 
that.  In Sociology 
we have terms and 
definitions and we 
watch a movie 
and find where 
there’s an 
example of that 
definition. 

the Internet about sports, college football, famous players – I 
like reading about that.  I like Yahoo, MSN sports or 
entertainment, space of the universe works – something you 
don’t hear everyday – otherwise I don’t want to comprehend if 
it’s not interesting.  If it’s for school, I know I need to do it. 
 
I read it once to myself and let it sink in throughout the days, 
and then a few days later I’ll read it again, take notes on what I 
want to put in a report.  Notes somewhat make sense, some 
phrases, and they’re always in order with the book.  I take any of 
the information and re-phrase in my own words.  When I start to 
type it into Word, I reword my notes and it’s tan times better.  
Just typing and even when I am done, I will re-read everything 
to make sure it makes sense and I can catch fragments or two 
“the”’s.  I have never done that before this class. I never knew 
what fragments were, so now I can find them.  And knowing 
there is supposed to be a subject and verb helps. 
 
When I learn a word I try to use it, because our work is based on 
email.  I use it on a sentence first and I look it up in the 
dictionary.  Then I use it in an email at work.  I have a tougher 
time picking up on things when it is in a wordy email.  I can tell 
if someone has a BS agenda in person; I can tell from their body 
language and tone of voice better then in an email.  If I read 
something and I am not understanding it I will read it again.  I 
get more information the second time. 

22 M Religious 
Studies and 
Environme
ntal 

Yes Religion, 
Education and 
Environmental 
Biology 

No, for day to 
day/how to 
study stuff. 
Yes, for 

No help 
whatsoever.  In 
fourth grade I 
knew I was 

I struggled on studying, but I became exceedingly persistent.  I 
made outlines, rewrote drafts a lot, etc.  I am a great memorizer 
of phone numbers and people’s names from meeting them once.  
I memorized stories when I was younger from having heard 
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Subject 

# 

Gender 

(14F, 

8M) 

Undergrad 

Major 

Passionate 

Interest Area 

Mentor 

Relationship 

How Did 

Mentor(s) Help 

Other Notes, Strategies 

Biology Read a fair 
amount in 
religion – books. 
Education – 
Educational 
Researcher, 
journals, books, 
magazines, 
newspaper 
articles. To 
Empower People.  
Not a lot in 
environmental 
biology.  A Brief 
History of the 
Entire World.  

graduate 
school, 
graduate 
advisor.  
Strategic- 
more about 
planning, 
research 
design. 

struggling in 
reading but 
thought that was 
normal.  I was 
called in from 
recess one day to 
meet with the 
teacher and the 
principle but I did 
not know why, 
and it was kind of 
scary.  And they 
told me that I 
should read more, 
especially the 
headlines in the 
newspaper.  It 
wasn’t until 8th 
grade that I read 
“A Black 
Companion.”  
After I had 
success I started 
reading a lot more 
and I became a 
good reader.  It 
was finally a book 
about a subject 
area that I was 
interested in and it 
must have been at 
the right level.  I 

them.  Have to allow more time – probably double the time of 
the average studier. 
 
Benefits:  Two huge benefits, one is tenacity.  My Dad has the 
same disability.  He had the same problem.  He applied to 71 
medical schools and he got into one.  The other benefit is that it 
has helped me believe that anybody can do anything if they have 
the right materials.  It is no different than anyone who has any 
disability. 
 
I talk to kids in my wife’s school about learning disabilities – to 
be a spokesperson with a Ph. D. and to show you can be 
successful.  They do a study skills thing for 3rd and 4th graders. 
 
3 Defining Moments: 
1) 4th grade moment 
2) Moving from grade school to Jr. high – I had to take a reading 
course to get into accelerated science it was probably a 
scheduling thing.  It was a big deal.   
3)  8th grade finishing the book – reading can be interesting and 
not just work. 
 
Observation:  Problems that look very similar – brought and 
bought, want and what, through and though.  It’s funny that you 
don’t run into those words as often in non-fiction.  I gravitate 
towards non-fiction.  I do those substitutions and catch it later 
and it doesn’t make sense.  Every word becomes and picture like 
a bitmap.  If it’s too similar, I guess the common combination. 
   
I tried to quickly get the gist of a passage.  I would much rather 
speak or listen to a lecture than read about it.  I frequently miss 
the subtle word lists.  On Tropicana cartons or cereal boxes, if it 
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Subject 

# 

Gender 

(14F, 

8M) 

Undergrad 

Major 

Passionate 

Interest Area 

Mentor 

Relationship 

How Did 

Mentor(s) Help 

Other Notes, Strategies 

felt empowered. has raisins it will be purple.  I look for color coding.  That stuff 
helps much more than any words help me.  Marketers have used 
the color coding more now for kids and it takes us oldster awhile 
to figure that out.  
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Appendix A: Woodcock Johnson Word Recognition 

1. is 
2. you 
3. and 
4. up 
5. cat 
6. stop 
7. come 
8. jump 
9. help 
10. book 
11. play 
12. sun 
13. blue 
14. two 
15. no 
16. boy 
17. little 
18. bed 
19. milk 
20. car 
21. swim 
22. fast 
23. down 
24. rug 
25. with 
26. find 
27. said 
28. night 
29. sleep 
30. after 
31. woman 
32. summer 
33. table 
34. work 
35. stove 
36. ground 
37. airplane 
38. chair 
39. because 
40. beautiful 
41. slowly 
42. watch 
43. early 
44. heavy 
45. already 
46. laugh 
47. hurry 
48. largest 
49. expert 

50. evening 
51. passage 
52. receive 
53. gasoline 
54. calendar 
55. human 
56. twilight 
57. certain 
58. dwarf 
59. furnace 
60. amazement 
61. torpedo 
62. vehicle 
63. departure 
64. yardage 
65. urgent 
66. mechanic 
67. wounded 
68. zenith 
69. petroleum 
70. stigma 
71. spectacular 
72. cologne 
73. miser 
74. hysterical 
75. pedestrian 
76. yacht 
77. mathematician 
78. almanac 
79. relativity 
80. instigator 
81. prognosis 
82. judicious 
83. causation 
84. vernacular 
85. alkali 
86. philanthropist 
87. naïve 
88. inordinate 
89. carnivorous 
90. artesian 
91. quintessence 
92. heterogeneous 
93. cygnet 
94. expostulate 
95. tableau 
96. zymolysis 
97. tuberculous 
98. surreptitious 

99. internecine 
100.taupe



 

129 
 

 
Appendix B: CBM Participant Copy 
 
Directions: Please read the following passage aloud.  Be sure to read carefully in order 
to answer comprehension questions afterward. 
 

The British are frequently criticized by other nations for their dislike of change, and 

indeed we love England for those aspects of nature and life which change the least.  

Here in the West Country, where I was born, men are slow of speech, tenacious of 

opinion, and averse – beyond their countrymen elsewhere – to innovation of any sort.  

The houses of my neighbours, the tenants’ cottages, the very fishing boats which ply on 

the Bristol Channel, all conform to the patterns of a simpler age. And an old man, forty 

of whose three-and-seventy years have been spent afloat, may be pardoned a not 

unnatural tenderness toward the scenes of his youth, and a satisfaction that these scenes 

remain so little altered by time.     

No men are more conservative than those who design and build ships save those 

who sail them; and since storms are less frequent at sea than some landsmen suppose, 

the life of a sailor is principally made up of the daily performance of certain tasks, in 

certain manners and at certain times.  Forty years of this life have made a slave of me, 

and I continue, almost against my will, to live by the clock.  There is no reason why I 

should rise at seven each morning, yet seven finds me dressing, nevertheless; my copy 

of the Times would reach me even though I failed to order a horse saddled at ten for my 

ride down to Watchet to meet the post. But habit is too much for me, and habit finds a 

powerful ally in old Thacker, my housekeeper, whose duties, as I perceive with inward 

amusement, are lightened by the regularity she does everything to encourage.  She will 

listen to no hint of retirement.  In spite of her years, which must number nearly eighty 

by now, her step is still brisk and her black eyes snap with a remnant of the old malice.  

It would give me pleasure to speak with her of the days when my mother was still 

living, but when I try to draw her into talk she wastes no time in putting me in my place. 

Servant and master, with the churchyard only a step ahead!  I am lonely now; when 

Thacker dies, I shall be lonely indeed.                
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Appendix C: Examiner Copy 
 
The British are frequently criticized by other nations for their dislike of change, 13 
and indeed we love England for those aspects of nature and life which   26 
change the least.  Here in the West Country, where I was born, men are  40  
slow of speech, tenacious of opinion, and averse – beyond their    50 
countrymen elsewhere – to innovation of any sort.  The houses of my  61 
neighbours, the tenants’ cottages, the very fishing boats which ply              71 
on the Bristol Channel, all conform to the patterns of a simpler age.    84 
And an old man, forty of whose three-and-seventy years have been   97 
spent afloat, may be pardoned a not unnatural tenderness toward the            108 
scenes of his youth, and a satisfaction that these scenes remain so little            121 
altered by time.                  124 
 No men are more conservative than those who design and             134 
build ships save those who sail them; and since storms are less frequent            147 
at sea than some landsmen suppose, the life of a sailor is principally made            161 
up of the daily performance of certain tasks, in certain manners and            173 
at certain times.  Forty years of this life have made a slave of me, and           188 
I continue, almost against my will, to live by the clock.  There is no reason           203 
why I should rise at seven each morning, yet seven finds me dressing,            216 
nevertheless; my copy of the Times would reach me even though I failed to         230 
order a horse saddled at ten for my ride down to Watchet to meet the post.           246 
But habit is too much for me, and habit finds a powerful ally in old            261 
Thacker, my housekeeper, whose duties, as I perceive with inward             271 
amusement, are lightened by the regularity she does everything to encourage.       282 
She will listen to no hint of retirement.  In spite of her years, which must            297 
number nearly eighty by now, her step is still brisk and her black eyes            311 
snap with a remnant of the old malice.  It would give me pleasure to speak           326 
with her of the days when my mother was still living, but when I try to            342 
draw her into talk she wastes no time in putting me in my place.              356 
Servant and master, with the churchyard only a step ahead!  I am lonely            369 
now; when Thacker dies, I shall be lonely indeed.               378 



 

131 
 

Appendix D: Comprehension  
 
1.  (L) The British are frequently criticized by other nations for their dislike of: 
 a. change 
 b. ships 
 c. work 
 d. habit 
 
2.  (L) The narrator continues to rise at seven in the morning because: 
 a. he enjoys his work 
 b. it has become habit 
 c. his housekeeper is loud 
 d. the Times arrives at seven 
 
3.  (I) This passage is most likely an excerpt from a/n: 
 a. romance novel  

b. sailing handbook 
 c. work of literature 
 d. newspaper article 
 
4.  (L) The narrator is: 
 a. thirty-seven years old 
 b. seventy-three years old 
 c. forty-seven years old 
 d. eighteen years old 
 
5.  (L) The narrator would be very lonely without his: 
 a. horse 
 b. housekeeper 
 c. wife 
 d. neighbours 
 
6. (L) The life of a sailor is principally made up of: 
 a. preparing for frequent storms 
 b. tying knots and fighting pirates 
 c. daily performance of tasks  
 d. improving sailing technique 
 
7.  (I) A title for this passage could be: 
 a. The Life of a Sailor 
 b. A Housekeeper’s Duties 
 c. Voyage of the Canard 
 d. The Love Boat 
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8.  (I) The housekeeper is: 
 a. dutiful 
 b. talkative 
 c. charismatic 
 d. malicious 
 
9.  (L) People in the West Country are not: 
 a. slow to speech 
 b. tenacious of opinion 
 c. averse to innovation 
 d. prone to procrastinate 
 
10.  (I) Old Thacker is a: 
 a. character 
 b. narrator 
 c. celebrity 
 d. ship 
 
11.  (L) The narrator compares his life to that of a/n: 
 a. servant 
 b. slave 
 c. groom 
 d. postman 
 
12.  (I) The main idea of the passage is: 
 a. a report on the sea trade  
 b. a retired sailor’s tale 
 c. how to tie slip knots 
 d. how he won her heart 
 
13. (I) This passage is probably supplying: 
 a. the setting 
 b. the climax 
 c. the problem 
 d. the finale 
 
14.  (L) The housekeeper’s eyes are: 
 a. brown 
 b. blue 
 c. grey 
 d. black 
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15.  (I) The tone of the passage is: 
 a. contemplative 
 b. fanciful 
 c. humorous 
 d. controversial 
   
16. (L) No men are more conservative than those who build ships save those who: 
 a. buy them 
 b. sell them 
 c. sail them 
 d. sink them 
 
17.  (I) The setting of the passage is: 
 a. at the seaside 
 b. on a bridge 

c. by a pond 
 d. in the forest 
 
18.  (I) The narrator sounds: 
 a. rebellious 
 b. reflective 
 c. happy 
 d. patriotic 
 
19.  (L) How many years was the narrator at sea? 
 a. four 
 b. fourteen 
 c. forty 
 d. forty-eight 
 
20.  (I) When does this passage most likely take place? 
 a. during World War II 
 b. ten years from now 
 c. turn of the century 
 d. modern day 
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Appendix E: Adult Reading History Questionnaire
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Appendix F: Lexical Decision Task Debriefing 
 

The purpose of this experiment is 1) to find out whether college students with a reading 
disability process words letter by letter or as a one unit, and 2) to understand the factors 
which help reading disabled students become successful college students.  The time it 
takes for a reader to decide whether the group of letters on the computer screen is a 
word or not gives an indication of whether the person is a fluent reader.  If it takes 
longer to respond to a longer letter string, letter-by-letter processing is taking place.  
However, if it takes a shorter time to respond to a word than to a non-word letter string, 
then the reader is processing holistically, indicating fluent reading.  Survey information 
describes the reading habits and attitudes that foster academic success. 
 
If you have any further questions, comments, or concerns about this research, please 
contact S.J. Samuels (612) 625-5586 or Jennifer Willcutt (952) 837-6257.  Thank you 
for your participation. 
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