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SYSTEMAND METHODS FOR A READING 
FLUENCY MEASURE 

FIELD OF THE INVENTION 

0001. The present invention generally relates to fluency 
and more particularly to measuring reading fluency. 

BACKGROUND OF THE INVENTION 

0002. In 1997, Congress commissioned the National 
Reading Panel. This panel of experts assessed the status of 
research-based knowledge, including the effectiveness of 
various approaches to teaching children to read. The panel 
selected fluency as one of the five reading areas for review and 
analysis because there is growing concern that children are 
not achieving fluency in reading. It has been recognized that 
fluency is one of the most neglected areas in the reading 
curriculum. The National Reading Panel Report (2000) noted 
that often teachers do not recognize that word recognition 
accuracy is not the end point of reading instruction. Fluency 
represents a level of expertise beyond word recognition accu 
racy or the speed at which a person can read orally. A fluent 
reader is one who can perform multiple tasks, such as word 
recognition and comprehension at the same time. Some indi 
cators of reading fluency are accuracy and ease in decoding, 
speed of reading, and expression in oral reading. However, 
these are mere indicators of fluency. The essential character 
istics of fluency are simultaneous decoding and comprehen 
sion of the text. 
0003 Being a fluent or automatic reader is not a stage of 
development in which all words can be processed quickly and 
easily. Even highly skilled readers may encounter uncom 
mon, low frequency words that they cannot recognize auto 
matically. In such situations, the reader encountering unfa 
miliar, low-frequency words may shift from automatic to a 
controlled processing mode. At one time, fluency was con 
sidered to be a dichotomous variable in which readers were 
considered to be either “fluent” or “non-fluent”. Today, how 
ever, fluency is considered to be a continuum. For example, a 
reader may be fluent at the third grade instructional level, but 
non-fluent at the fifth grade instructional level. 
0004 Reading fluency requires that two tasks, decoding 
and comprehension, be accomplished simultaneously. As a 
result, a proper test of fluency must test both decoding and 
comprehension simultaneously. One of the primary measures 
being used today for monitoring student progress is the for 
mative assessment procedure called Curriculum Based Mea 
surement (“CBM). CBM was originally used to allow teach 
ers to monitor the reading progress of students by measuring 
the student's reading speedweek by week. It requires students 
to orally read a passage appropriate for their grade level. The 
number of words read correctly in one minute is recorded. 
The CBM testing procedure was never intended to be a test of 
reading fluency, but became the prototype for another test, the 
DIBELS test. 
0005. Dynamic Indicators of Basic Early Literacy Skills 
(“DIBELS) is an early age literacy assessment typically 
used for the kindergarten through sixth grade levels. The 
DIBELS test is based on the one minute testing procedure 
used in Curriculum Based Measurement. It uses brief, timed 
measures to track the progress of a student over time. More 
specifically, the DIBELS assessment employs a sequence of 
one-minute measures that test, for example, recognizing ini 
tial sounds, naming the letters of the alphabet, segmenting the 
phonemes in a word, reading nonsense words, oral reading of 
a passage, retelling, and word use. The DIBELS test can 
answer the question whether a student is at risk of reading 
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difficulty, but like CBM cannot conclusively establish that a 
participant is fluent or non-fluent. The DIBELS test has been 
criticized as a test of fluency since it does not measure com 
prehension. Students who take the DIBELS test quickly learn 
that comprehension will not be assessed and that only speed 
counts. These students may come to think that the important 
aspect to reading is speed and that comprehension is of little 
importance. 
0006. The Retell Fluency (“RTF) is intended to provide a 
comprehension check for the DIBELS test. A student is asked 
to tell as much as they can in one minute about the text 
previously read. The combination of the DIBELS test and the 
RTF test is considered unreliable since decoding and com 
prehension are not tested simultaneously. Studies have been 
conducted in which students were given a test of oral reading 
in which their oral reading speed was recorded. Subsequent to 
this test, a comprehension test was administered. Although 
the correlations between these two measures of reading speed 
and comprehension were significant, the two measures failed 
to measure simultaneous decoding and comprehension. 
When students were tested in a manner that required them to 
decode and comprehend text simultaneously, the correlations 
between these two measures of reading speed and compre 
hension were not significant. This may be attributed to the fact 
that students orally read text and then are immediately tested 
on comprehension Such that students typically read the text 
orally at a slow pace in order to understand the material. Thus, 
the DIBELS test as well as the RTF test are invalid measures 
of fluency. 
0007. The Woodcock Johnson Word Recognition test is 
another reading test in use today. It requires that participants 
read words in order from easy to difficult. A grade equivalent 
is assigned based on where the participant begins having 
difficulty reading from the list of words. Here again compre 
hension is not part of the measure. 
0008 Reading Fluency Indicator (“RFI) is a better mea 
Sure of reading fluency. It requires a participant to read a 
passage from the participant's grade level. The passage is 
taken away and the participant is asked to answer a four 
question multiple-choice test. This test comes closer to mea 
Suring the main characteristic offluency, that is, simultaneous 
decoding and comprehending. However, RFI can not answer 
the question whether a participant is fluent or not. RFI testing 
is also fairly time-consuming. 
0009. Accordingly, there is a need for a valid system and 
methods by which reading fluency can be measured accu 
rately and reliably requiring simultaneous decoding and com 
prehension. The present invention satisfies this demand. 

SUMMARY OF THE INVENTION 

0010. The present invention is a system and methods by 
which reading fluency of almost any language can be mea 
sured, both alphabetically based and non-alphabetically 
based writing systems. The present invention mimics fluent 
reading, which requires simultaneous decoding and compre 
hension. The present invention measures the size of the visual 
unit used in word recognition. For example, beginning read 
ers and skilled readers that are given the same words to 
recognize, perform the word recognition task differently. The 
beginning reader uses letter-by-letter processing while the 
college student recognizes the same words holistically. In 
order to measure the size of the visual unit used in word 
recognition, a lexical decision task (“LDT”) is used in which 
short and long words are presented. 
0011. According to one embodiment of the present inven 
tion, a computer presents a string of letters, or letter string, on 
a computer Screen. The student must decide if the letter string 
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is a word with meaning (real word) or that the string of letters 
has no meaning (non-word). If the letter string is a real word, 
the student presses the “yes” button on an input device. If the 
letter string is a non-word, the student presses the 'no' button 
on an input device. The input device measures accuracy of the 
response and latency of the response. The letter strings that 
are presented are short three letter words or longer six letter 
words, although it is contemplated that other embodiments of 
the present invention may include letter strings less than three 
letter words and greater than six letter words. If the student 
taking the test processes the word letter-by-letter, then the 
latency response for the long words takes more time than for 
the short words. If the student taking the test processes the 
word holistically, then the latency response for the long words 
is approximately the same for the short words. The size of the 
visual unit used in word recognition is measured. Less skilled 
readers recognize visual units that are Smaller than the entire 
word, whereas skilled readers recognize visual units as the 
entire word. 

0012. The size of the unit used in word recognition can be 
as Small as a single letter of the letter string or as large as an 
entire word. Research has consistently shown that the size of 
the unit of word recognition correlates with the fluency of a 
participant. For purposes of this application, a participant is 
any person who is the Subject of the fluency testing, also 
referred to herein as a person, student or reader. 
0013 The present invention is based on the automaticity 
theory. The automaticity theory employs the concept that 
there is a limit to how much information the mind can process 
at any one time. For example, if readers are using all of their 
processing capacity to decode the words printed in text, they 
will not be able to comprehend at the same time. After 
extended periods of practice, the decoding task becomes 
automatic, meaning that only a small portion of their process 
ing capacity is used for the decoding and there is enough 
capacity in reserve to comprehend the text at the same time. 
Thus, skilled readers can decode and comprehend text simul 
taneously. According to automaticity theory, a behavior or 
skill is automatic when two or more complex activities can be 
done at the same time following a long period of training, 
whereas before training only one of these skills could be done 
at a time. 

0014. The two critical tasks in reading are decoding and 
comprehension. The main characteristic of reading fluency is 
“simultaneous decoding and comprehension of text. When 
decoding is automatic, there is sufficient cognitive capacity 
available so that comprehension can be completed simulta 
neously. Along with the growth in automaticity, as partici 
pants progress from beginning to fluent reading stages there 
are changes in the size of the units they use in word recogni 
tion progressing from letter, to clusters, to whole words. 
0015 Reading fluency is the ability to read text accurately, 
quickly, and with understanding. Fluency bridges word 
decoding and comprehension simultaneously. Decoding is 
the process of transforming text into language. Comprehen 
sion is a measure of whether the text that the participant has 
read is understood by the participant. A participant is fluent if 
the participant can simultaneously decode and comprehend 
text. 

0016. According to the present invention, the lexical deci 
sion task provides information on whether or notaparticipant 
can recognize a string of letters as a word. The determination 
is based on reading words letter-by-letter, as letter clusters, or 
as holistic units. The versatility of the LDT is rather broad 
since it can be used with high frequency common words as 
well as the low frequency uncommon words. 
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0017. The LDT Reading Fluency test, according to the 
present invention, measures the size of the visual unit used in 
word recognition. The LDT Reading Fluency test concludes 
that the size of the visual unit used in word recognition can be 
used as the measure of reading fluency. 
0018. The LDT Reading Fluency test can be used with the 
specialized vocabulary found in a variety of disciplines Such 
as medicine, law, and education. In each case, the size of the 
unit of word recognition is measured. 
0019. According to the present invention, a string of letters 

is presented to a participant on a display device, including but 
not limited to a computer screen or television screen. The 
string of letters, for example, is three, four, five or six letters 
long. 
0020 Prior to the participant being shown the string of 
letters, the participant is provided with instructions about the 
test. The instructions may be simple. For example, the 
instructions may state: “You will see letters on the screen. If 
the string of letters is a real word, press the “Yes” button. If the 
string of letters is not a real word, press the “No” button'. The 
string of letters is presented randomly from a database of a 
collection of words and non-words, although the string of 
letters may be presented sequentially from a database. The 
database includes high frequency and low frequency words. 
The string of letters range from three to six letters, but any 
number of letters in the string is contemplated Such as longer 
words. The database can further include words and non 
words categorized by grade level or age of the participant. 
Grade level is educational level including college and inter 
mediate grades, such as 2, 4, and 6. Categorizing the database 
by grade level or age of the participant allows fluency to be 
assessed with greater accuracy. For example, a participant 
may be fluent on texts that have a third grade readability level 
but not be fluent on texts that have a sixth grade readability 
level. 
0021. It is also contemplated an embodiment of the 
present invention includes a training step. The participant 
learns how the LDT Reading Fluency test is administered. In 
order to insure that the participant taking the test understands 
the instructions, the training step is offered with training 
words that are similar to what they will see on the test proper. 
The training step can be used with participants of all grade 
levels. 
0022. The participant determines whether or not the string 
of letters formulates a word. It is further contemplated that the 
participant can determine whether or not the string of letters 
formulates a sentence. The participant enters their response 
on an input device. Such as a computer. It is contemplated that 
the input device is capable of recording rapid responses. For 
example, different buttons on a keyboard labeled “yes” for 
determining the string of letters formulates a word, and “no' 
for determining the String of letters does not formulate a 
word, i.e., non-word. 
0023 The results are recorded. The results include latency 
and accuracy of the response. Strings of letters are presented 
and results are recorded until a score can be calculated. Read 
ing fluency can be measured by comparing the latency 
responses for scores based on Strings of letters between 3 and 
6 letter words. 
0024. If the scores illustrate that short three letter words 
are processed faster than the longer six letter words, one 
concludes that the participant is performing letter-by-letter 
processing, or recognizing Small visual units. Research has 
shown that beginning readers perform letter-by-letter pro 
cessing. If, on the other hand, there is essentially no difference 
in processing time for short and long words, it is concluded 
that the participant is "chunking the words and recognizing 



US 2008/03 11547 A1 

them as holistic units, or recognizing large visual units. In 
other words, a short three letter word may be chunked and so 
too may a six letter word. For the skilled fluent reader, the size 
of the visual unit of word recognition for the high frequency 
common words is the entire word, regardless of whether it is 
a short or a long word. If a participant's processing time for 
the short and long words is the same, it can be concluded the 
participant is a fluent reader. In fact, there is a significant 
correlation between chunking the letter string in the LDT 
Reading Fluency test and their scores on criterion measures 
such as the Woodcock Johnson Word Recognition testand the 
comprehension scores on the ten question Reading Fluency 
Indicator, which strongly indicates that highly skilled readers 
are recognizing words as holistic units, or "chunks'. 
0025. The present invention illustrates correlations 
between the size of the visual unit recognized according to the 
LDT Reading Fluency test and criterion measures such as the 
Woodcock Johnson Word Recognition test, tests of oral read 
ing speed, and the Reading Fluency Indicator. 
0026. According to the present invention, if the different 
letter length words are read at the same time, these partici 
pants are fluent. Reading fluency can also be measured by the 
speed of word recognition on the LDT Reading Fluency test. 
The score measures reading fluency. The ability to correctly 
identify a string of letters as a word using holistic processing, 
rather than letter-by-letter, is the hallmark of a fluent reader. 
Holistic processing is shown by latency scores for three letter 
words being the same as six letter words. 
0027. According to the present invention, if there is no 
significant difference between latencies on six letter words 
and three letter words, the participant is reading three, four, 
five and six letter length words holistically as large visual 
units. In this manner, students do not need to exert cognitive 
capacity to identify the words and the bulk of the cognitive 
capacity can be directed to comprehension. 
0028. An object of the present invention is to provide a 
system and method that accurately and reliably measures 
reading fluency. 
0029. Another object of the present invention is to mea 
Sure the size of a visual unit used in word recognition. The 
LDT Reading Fluency test concludes that the size of the 
visual unit used in word recognition can be used as the mea 
Sure of reading fluency. 
0030. Another object of the present invention is to deter 
mine if a person is a fluent reader by the size of the visual unit 
used in word recognition. Fluency is determining that a string 
of letters is a word holistically versus letter-by-letter. The 
present invention concludes a participant is fluent based on 
the size, or number of letters, of the visual unit recognized in 
word recognition. 
0031. Another object of the present invention is to provide 
a system and method to determine whether or not aparticipant 
has an impairment, for example, a medical condition Such as 
dyslexia, Scotopic sensitivity syndrome, as fedia, or hyper 
lexia or has been affected by alcohol or drugs. 
0032. Another object of the present invention is to provide 
a system and method that takes less time to administer than 
prior art systems and methods. 
0033. Another object of the present invention is to provide 
a system and method that does not require an examiner, 
thereby reducing cost of measuring fluency. 
0034. Yet another object of the present invention is to 
provide a system and method that determines the progression 
of reading fluency over time. 
0035 Another object of the present invention is to utilize a 
large representative sample of words found in a language 
including alphabetically based and non-alphabetically based 
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writing systems. An example of an alphabetically based writ 
ing system is the English language and an example of a 
non-alphabetically based writing system is the Chinese lan 
guage. Chinese words employ different numbers of strokes 
similar to English words employing different letter lengths. 
Beginning readers in English recognize words letter-by-letter 
and skilled readers recognize the same words holistically, 
similar to beginning readers in Chinese recognize words 
stroke by stroke and skilled readers recognize the same words 
holistically. 
0036) Another object of the present invention includes 
determining reading handicaps. For example, there are stu 
dents in college who have poor reading skills due to a variety 
of conditions, such as learning disabilities or simply that the 
student has not practiced reading to the point where decoding 
can be performed automatically. The LDT Reading Fluency 
test provides diagnostic data as to the nature of the student's 
handicap by the size of the visual unit recognized by the 
student. For example, if a student processes words letter-by 
letter, or uses units that are smaller than the whole word, the 
student has a decoding handicap. If the student processes 
words holistically, but has difficulty understanding the word, 
the student has a comprehension handicap. Given the diag 
nostic data regarding the nature of the handicap, different 
remediations can be suggested or implemented. 
0037 Yet another object of the present invention is to 
monitor the progress of the student and determine when the 
student has overcome the handicap. The LDT Reading Flu 
ency test allows a teacher, for example, to test a student over 
a duration of time to determine when the student stops decod 
ing words letter-by-letter. The present invention provides a 
point in time when aparticipant transitions from non-fluent to 
fluent. 
0038 Another object of the present invention is to evaluate 
teaching techniques, or guide instruction. The LDT Reading 
Fluency test allows a teacher to evaluate teaching tools for 
reading, such as flashcards, activities, homework, by testing 
whether the student reads words as larger visual units after the 
teaching tool was administered. 
0039. Another object of the present invention is to utilize 
the LDT Reading Fluency test with applications that have 
criterion measures, such as law and medicine that have tests 
of knowledge and mastery that can be used as criterion mea 
SUCS. 

0040 Another object of the present invention is to utilize 
the LDT Reading Fluency test for diagnostic data. Graphi 
cally depicting the scores for participants at various grade 
levels illustrates that processing time increases as the grade 
level of the participant increases. Thus, the processing time of 
one participant may be compared to other participants at the 
same grade level, providing diagnostic data. 
0041. The present invention and its attributes and advan 
tages will be further understood and appreciated with refer 
ence to the detailed description below of presently contem 
plated embodiments, taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0042 FIG. 1 is a flow chart of the determination of the 
LDT Reading Fluency test as a reading fluency measure 
according to the present invention; and 
0043 FIG. 2 is a flow chart of the LDT Reading Fluency 
test according to the present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

0044) The present invention measures reading fluency of 
any language by a participant. The measurement of the visual 
unit of word recognition correlates with the fluency of a 
participant. 
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0045. In order to determine whether the lexical decision 
task is a feasible system and methods for measuring reading 
fluency, the task was correlated with to criterion validity task 
(“CVT). FIG. 1 is a flow chart of the determination of the 
lexical decision task as a reading fluency measure, i.e., LDT 
Reading Fluency test 100. The present invention begins at 
step 102 with administering the lexical decision task at step 
104. The lexical decision task includes presenting a string of 
letters, and a participant determines if the sting of letters 
formulates a word. The string of letters is either randomly or 
sequentially presented from a database of a collection of 
words and non-words. The database ranges from high fre 
quency to low frequency words. The LDT Reading Fluency 
test is described more fully in reference to FIG. 2 below. A 
first result of the lexical decision task is obtained at step 106. 
It is contemplated the first result can be a set of results. Step 
108 is performing a criterion validity task. Criterion validity 
tasks are typically more time and labor intensive measures of 
reading fluency, Such as Curriculum Based Measurement 
(“CBM), Woodcock Johnson Word Recognition test, tests of 
oral reading speed, and the Reading Fluency Indicator 
(“RFI). Criterion validity is a measure of how well one 
variable or set of variables predicts an outcome based on 
information from other variables. 

0046. The variables of the lexical decision task include 
independent variables and dependent variable. The indepen 
dent variables include, for example, grade level and the vari 
ance in the number of letters in a string, i.e., string of letters. 
Grade level is educational level including college and inter 
mediate grades, such as 2, 4 and 6. The dependent variables 
include accuracy of a response and the latency of the 
response. Latency of the response is measured in millisec 
onds, but any unit of measure is contemplated. 
0047 A second result is received from the criterion valid 
ity task at step 110. The second result may also be a set of 
results. The first result of variables of the lexical decision task 
is analyzed with the second result of variables of the criterion 
validity task at step 112. With respect to the Woodcock 
Johnson Word Recognition test, the dependent variable was 
number of words read correctly. The Reading Fluency Indi 
cator includes dependent variables of speed of reading a 
passage, words read correctly in one minute, and number of 
comprehension questions answered correctly. The Curricu 
lum Based Measurement includes a variable of grade level. 
0048 Based on this analysis, determining whether the 
lexical decision task is a feasible reading fluency measure is 
performed at step 114. Based on studies performed, the lexi 
cal decision task is a feasible system and methods as a reading 
fluency measure, i.e., LDT Reading Fluency test. The size of 
the visual unit recognized according to the LDT Reading 
Fluency test correlates with criterion measures such as the 
Woodcock Johnson Word Recognition test, tests of oral read 
ing speed, and the Reading Fluency Indicator. The LDT 
Reading Fluency test accurately and reliably Substantiates 
that if a participant can recognize a longer word as quickly as 
a shorter word, the participant is fluent because the participant 
is reading the String of letters as holistic units freeing cogni 
tive capacity for comprehension. Conversely, if a participant 
is reading using letter-by-letter processing, the participant is 
non-fluent. 
0049. The LDT Reading Fluency test measures the size of 
the visual unit used in word recognition. The LDT Reading 
Fluency test concludes that the size of the visual unit used in 
word recognition measures reading fluency. 
0050 FIG. 2 is a flow chart of the LDT Reading Fluency 
test according to the present invention 200. The present inven 
tion begins at step 202 with presenting a string of letters at 
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step 204. The string of letters is presented to a participant on 
a display device, for example a computer Screen or television 
screen. The string of letters is either randomly or sequentially 
presented from a database of a collection of letter strings of 
words and non-words. The database includes high frequency 
and low frequency words. The string of letters range from 
three to six letters, but any number of letters in the string is 
contemplated. The database can further include letter strings 
of words and non-words categorized by grade level or age of 
the participant. 
0051. It is also contemplated an embodiment of the 
present invention includes a training step. The participant 
learns how the LDT Reading Fluency test is administered. In 
order to insure that the participant taking the test understands 
the instructions, the training step is offered with training 
words that are similar to what they will see on the test proper. 
The training step can be used with participants of all grade 
levels. 
0.052 At step 204, the participant determines whether or 
not the string of letters formulates a word by recognizing 
visual units. It is also contemplated that an embodiment of the 
present invention includes whether or not the participant 
determines if the string of letters formulates a sentence. The 
participant enters their response on an input device, such as a 
computer. It is contemplated that the input device is capable 
of recording rapid responses. For example, different buttons 
on a keyboard labeled “yes” for determining the string of 
letters formulates a word, and 'no' for determining the string 
of letters does not formulates a word, i.e., non-word. 
0053. After the participant makes the determination, 
results are recorded at step 208. A processor records the 
results from the response, wherein the results include latency 
of the response and accuracy of the response. If the recorded 
results are sufficient at step 210 to calculate a score, the 
processor calculates a score at step 212. If the recorded results 
are not sufficient to calculate a score at step 210, a string of 
letters is presented at step 204, whereupon the steps are 
repeated until a score is calculated at step 212. The score 
measures reading fluency by the visual unit of word recogni 
tion. The ability to correctly identify a string of letters as a 
word using holistic processing, rather than letter-by-letter, is 
the hallmark of the fluent participant. Holistic processing is 
shown by latency scores for three letter words being the same 
as six letter words. 
0054. A study practicing the present invention showed 
results that there is a progression from a longer latency 
between six and three letter words for younger participants 
(grade 2) to no statistically significant difference for 
advanced participants (college). The study shows that partici 
pants in grades two and four are processing longer high fre 
quency words letter-by-letter and not as holistic units. Par 
ticipants in grade six are in the development stage, processing 
letters as chunks. College participants are reading short and 
long high frequency words as holistic units. This progression 
in the unit of word recognition as participants advance in 
reading skills is in agreement with the hypothesis. The no 
significant difference of latency between six and three letter 
words for college participants also satisfies the hypothesis in 
that it is presumed that college participants are reading these 
words as holistic units. This is confirmed by fluency on cri 
terion validity tasks. 
0055 Reading fluency can be measured by comparing the 
latency responses for scores based on Strings of letters 
between 3 and 6 letter words and conclude that if the different 
letter length words are read at the same time, these partici 
pants are fluent. 
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0056 Reading fluency can also be measured by the speed 
of word recognition on the lexical decision task. The study 
reflected developmental stages as younger participants pro 
cessed words more slowly than older participants. College 
participants’ mean latency on 3 letter words, 4 letter words, 5 
letter words and 6 letter words was fewer than 600 millisec 
onds. Scores from the LDT Reading Fluency can be graphi 
cally depicted for participants at various grade levels illus 
trating that processing time increases as the grade level of the 
participant increases. Thus, the processing time of one par 
ticipant can be compared to other participants at the same 
grade level, providing diagnostic data. For second, fourth and 
six graders there was a gradual increase in the time it took to 
read the longest words, 975, 1197, and 1,731 milliseconds, 
respectively. The average latency on all the words showed a 
significant difference between grades for college, sixth, 
fourth and second graders, 1,217,937, 829 and 572 millisec 
onds, respectively. Based on the theories of automaticity and 
unit of word recognition and the results of this study, it is 
Suggested that participants who can obtain latency scores 
under 600 milliseconds on a task with high frequency words 
(the highest latency for college participants) would be con 
sidered fluent. 
0057 While the disclosure is susceptible to various modi 
fications and alternative forms, specific exemplary embodi 
ments thereof have been shown by way of example in the 
drawings and have herein been described in detail. It should 
be understood, however, that there is no intent to limit the 
disclosure to the particular embodiments disclosed, but on the 
contrary, the intention is to cover all modifications, equiva 
lents, and alternatives falling within the scope of the disclo 
Sure as defined by the appended claims. 
What is claimed is: 
1. A method for reading fluency, comprising: 
(a) presenting a string of letters from a database; 
(b) determining whether the string of letters formulates a 

word; 
(c) inputting a response; 
(d) recording a result; 
(e) calculating a score from the result, and 
(f) measuring reading fluency. 
2. The method of claim 1, further comprising the step of 

administering training on said steps (a)-(f). 
3. The method of claim 1, wherein said step of measuring 

reading fluency includes analyzing the size of a visual unit 
recognized from the string of letters. 

4. The method of claim 1, wherein the database includes all 
words of the English language. 

5. The method of claim 1, wherein said step of presenting 
a string of letters from a database is sequential. 

6. The method of claim 1, wherein said step of presenting 
a string of letters from a database is random. 

7. The method of claim 1, wherein the database includes 
high frequency and low frequency words. 

8. The method of claim 1, wherein the string of letters range 
from three to six letters. 
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9. The method of claim 1, wherein the string of letters 
varies in number of letters in the string. 

10. The method of claim 1, wherein the string of letters is 
a collection of words and non-words. 

11. The method of claim 10, wherein the collection is 
categorized by grade level of the participant. 

12. The method of claim 10, wherein the collection is 
categorized by age of the participant. 

13. A method for reading fluency, comprising: 
administering a lexical decision task; 
presenting a string of letters from a database; 
determining if the string of letters formulates a word; 
obtaining a first result from the lexical decision; 
performing a criterion validity task: 
receiving a second result from the criterion validity task: 
analyzing the first result and the second result; and 
determining whether the lexical decision task is a feasible 

reading fluency measure. 
14. The method of claim 13, wherein the first result is a set 

of results. 
15. The method of claim 13, wherein the criterion validity 

task is one from the following group comprising Curriculum 
Based Measurement, Woodcock Johnson Word Recognition 
test, tests of oral reading speed, and Reading Fluency Indica 
tOr. 

16. The method of claim 13, wherein the result includes 
accuracy and latency of said determining step. 

17. The method of claim 16, wherein the latency is mea 
sured in milliseconds 

18. An apparatus for administering a lexical decision task 
to a participant, comprising: 

a database including a collection of letter strings of words 
and non-words; 

a display device, wherein one letter string from said col 
lection is presented on said display device; 

an input device, by which a participant can entera response 
whether said letter string is a word or non-word based on 
a visual unit recognized; and 

a processor for recording results from the response, 
wherein said results includes latency of said response 
and accuracy of said response, said processor further 
calculating a score based on the size of said visual unit 
recognized that measures reading fluency. 

19. The apparatus of claim 18, wherein said display device 
is a computer. 

20. The apparatus of claim 18, wherein said visual unit is a 
string of letters ranging from three to six letters. 

21. The apparatus of claim 18, wherein said collection is 
categorized by grade level of the participant. 

22. The apparatus of claim 18, wherein said collection is 
categorized by age of the participant. 
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