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DLAGNOSTIC SYSTEMAND METHOD FOR 
PHONOLOGICALAWARENESS, PHONOLOGICAL 
PROCESSING, AND READING SKILL TESTING 

APPENDIX 

0002 This disclosure includes and incorporates Appen 
dix A which is attached. Appendix A is 24 pages and 
discloses details of the data graphing and reporting func 
tionality of the diagnostic System and method for phono 
logical awareness, phonological processing and reading skill 
testing. 

BACKGROUND OF THE INVENTION 

0003. This invention relates generally to a diagnostic 
System and method for testing one or more different areas of 
phonological awareness, phonological processing, Verbal 
Short term memory, rapid access naming, phonemic decod 
ing and reading fluency in order to determine if the indi 
vidual being tested is at risk to having reading problems and 
the areas in which the individual may need further training. 
0004. It is well known that a relationship exists between 
phonological processing abilities of an individual and the 
normal acquisition of beginning reading skills. For ineffi 
cient and disabled readers, the reading impasse exists in the 
perceptual and conceptual elusiveness of phonemes. Pho 
nemes are the Smallest units of Speech that correspond to the 
Sounds of our spoken language. Our phonologically based 
language requires that Students have a Sensitivity to and an 
explicit understanding of the phonological structure of 
words. This explicit understanding of the phonological 
Structure of words is known as phonological awareness. 
Phonological awareneSS Skills are displayed by an individual 
when the individual is able to isolate and identify individual 
Sounds within words and to manipulate those identified 
Sounds. Phonological processing refers to the use of infor 
mation about the Sound Structure of oral language to proceSS 
oral and written information. These include verbal short 
term memory and rapid access naming. 
0005 The English language has words that are comprised 
of Sounds in Some predetermined order. From the vast 
number of possible Sequences of Sounds, words in the 
English language actually use a relatively Small number of 
Sequences and the majority of these Sequences are common 
to many words. A child who becomes aware of these 
common Sound Sequences is typically more adept at mas 
tering these Sequences when the words are presented in their 
printed form (i.e., when the child is reading the words) than 
a child who lacks this awareness of Sounds. For example, the 
word “mat” has three distinct phonemes /m/, /ae/ and /t/. The 
words “sat” and “bat” have different initial phonemes, /s/ 
and /b/respectively, but share the middle and final phonemes 
(/ae/ and /t/, respectively) that form the common spelling 
pattern “at”. To a child with normal phonological awareness, 
our alphabetic Orthography appears to be a Sensible System 
for representing speech in writing. Thus, a child may employ 
the Strategy of Sounding out unknown words or letter 
Sequences by analogy to known words with identical letter 
Sequences. For example, the child may pronounce the 
unknown word “bat” by rhyming it with the known word 
“cat. 

0006 Phonological awareness skills are grouped into two 
categories including Synthesis and analysis. Phonological 
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Synthesis refers to the awareness that Separate Sound units 
may be blended together to form whole words. Phonological 
analysis refers to the awareness that whole words may be 
Segmented into a set of Sound units, including Syllables, 
onset-rimes and phonemes. Both analysis and Synthesis 
skills have been identified as important prerequisites for 
achieving the goal of early reading skill proficiency and 
deficits of either and/or both of these skills are typically 
present in children with reading disabilities. 

0007. In addition to these phonological awareness skills, 
there are two other phonological skills that have been linked 
to efficient reading ability. These skills are phonetic coding 
in Verbal short term memory and rapid, automatic access to 
phonological information. Phonetic coding refers to the 
child's ability to use a speech-Sound representation System 
for efficient Storage of Verbal information in working 
memory. The ability to efficiently use phonetic codes to 
represent Verbal information in working memory may be 
measured by performance on memory span tasks for items 
with verbal labels. Children with reading problems have 
been found to perform poorly on memory span tasks for 
items with Verbal labels. Thus, phonetic coding is an impor 
tant skill for a reader, Such as a beginning reader. For a 
beginning reader, he/she must 1) first decode each Sound in 
the pattern by voicing the appropriate Sound for the appro 
priate Symbol; 2) Store the appropriate Sounds in short term 
memory while the remainder of the Symbols are being 
sounded out; and 3) blend all of the sounds from memory 
together to form a word. The efficient phonetic representa 
tion in verbal short term memory permits beginning readers 
to devote leSS cognitive energy to the Storage of Sound 
Symbol correspondence thus leaving adequate cognitive 
resources to blend the Sounds together to form the word. 
0008. The strong performance of a child on rapid naming 
skills that requires rapid and automatic access to phonologi 
cal information that is Stored in long term memory is highly 
predictive on how well a child will learn fluent word 
identification skills. A reading-disabled child may normally 
perform much more slowly on these rapid naming tasks than 
a child with a normal reading skill. The rapid access of 
phonological information in memory may make the task of 
assembling word parts together much easier So that reading 
is easier. 

0009. In addition to assessing phonological processing 
skills that do not require knowledge of print, three other 
measures of pre-reading and reading skills prove helpful in 
monitoring a child's growth once reading instruction begins. 
In particular, the child’s knowledge about letters, the child's 
phonemic decoding skill and the child's fluency of reading 
should be monitored during the first three grades in order to 
identify the need for early intervention that will prevent 
reading problems later on. It is desirable to be able to test 
these pre-reading and reading skills in order to further 
determine if a child is at risk. 

0010 Returning to the relationship between phonological 
processing and reading, an individual with good phonologi 
cal processing skills and good phonological awareness tends 
to be better able to learn to read. In addition, phonological 
processing deficits have been identified by researchers as the 
most probable cause of reading-related learning disabilities. 
Due to this link, many States have Started to mandate 
phonological awareness training as part of regular classroom 
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reading curricula. At the same time, School perSonnel are 
being required to be accountable and take responsibility for 
the classroom curriculum and the remedial reading Services 
they provide. The problem is that there is no diagnostic tool 
currently available to help professionals and the School 
perSonnel to identify children who are at-risk due to pho 
nological awareness deficit and to help plan, evaluate and 
document the effectiveness of intervention and instructional 
methods. 

0.011) A number of assessment tools are presently avail 
able to professionals to measure phonological processing 
and related skills. These include the Test of Phonological 
Awareness (TOPA), the Lindamood Auditory Conceptual 
ization Test (LAC), The Phonological Awareness Test (PAT), 
the Comprehensive Test of Phonological Testing (CTOPP) 
and a Screening measure published in an educational text 
book, Phonemic Awareness in Young Children: A Classroom 
Curriculum. None of these conventional assessment tools 
are software based and therefore have limitations. For 
example, these conventional assessment tools must be 
manually administered So that the testing is not necessarily 
Standardized since each test giver may give the test in a 
slightly different manner that reduces the reliability of the 
resulting assessment. These manually administered assess 
ment tools also make the Scoring, charting and comparison 
of the test results more difficult. These conventional assess 
ment tests require that a skilled perSon administrate the 
assessment test. In addition, the number of children who 
may be tested at any one time is limited to one child for each 
test administrator. These conventional assessment tests may 
also cause test anxiety that may cause the test results to 
inaccurately reflect the child’s abilities. Thus, it is desirable 
to provide a diagnostic System and method for phonological 
awareness testing that overcomes the above problems and 
limitations of conventional assessment tests and it is to this 
end that the present invention is directed. 

SUMMARY OF THE INVENTION 

0012. The diagnostic system and method for evaluating 
phonological awareness and processing skills and related 
pre-reading and reading skills in accordance with the inven 
tion provides a System for identifying individuals, Such as 
children in kindergarten through Second grade, who are 
likely to experience academic failure due to phonological 
processing deficits and a lack of phonological awareness. 
The System may also determine the relative weaknesses and 
strengths of the individual or group of individuals in differ 
ent phonological awareness and processing areas or related 
reading skills in order to help develop appropriate interven 
tion and curriculum activities to improve the weak skills and 
areas. The System may also track, over time, an individual’s 
development or a group's development of various phono 
logical awareneSS and processing skills and relating reading 
skills and establish a baseline so that the effectiveness of 
instructional methods may be evaluated. The System may 
identify individual with weak phonological awareneSS and 
processing skills and correct those skills before the indi 
vidual develops a reading problem. In a preferred embodi 
ment, the diagnostic tool may be one or more Software 
applications being executed on a Web Server So that the 
diagnostic tool may be an Internet or World Wide Web (the 
Web) based tool that provides an easily accessible and 
affordable Screening tool to help parents determine, in the 
comfort of their own home, if their child is at-risk for 
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academic failure due to phonological awareneSS and pro 
cessing deficits. The System may also Suggest Solutions 
(training modules that train a particular phonological aware 
neSS, phonological processing skill or a related reading or 
pre-reading skill) for a parent to consider in correcting the 
phonological awareneSS and processing deficits. 
0013 In more detail, the diagnostic system in accordance 
with a preferred embodiment of the invention may include 
one or more Software applications that may be Stored on a 
portable media, Such as a CD or a Zip disk or may be stored 
on a Server. The diagnostic System provides various advan 
tages over conventional diagnostic tools. The System per 
mits more Standardized administration of the tests that leads 
to more reliable assessments. The System also permits more 
efficient, accurate and reliable Scoring and tracking of an 
individual's phonological awareness and processing abilities 
So that the individual’s progreSS may be determined by 
comparing the various test results to one another and com 
paring the results of tests given at different time to each 
other. The system may be administered by people who do 
not necessarily understand the intricacies of phonological 
awareness and processing skills. In addition, the System may 
be administered simultaneously to a large number of indi 
viduals since each children may use a separate computer to 
complete the tests. Finally, the engaging graphical game 
format of the tests within the diagnostic System may reduce 
an individual's test anxiety So that a more accurate test may 
be conducted. 

0014. The diagnostic system may include one or more 
interactive computer activities that permit the diagnostic 
System to measure one or more different types of phono 
logical awareneSS and processing skills, knowledge of 
Sound-Symbol correspondences and fluency of decoding and 
reading. The System in accordance with the invention may 
also collect risk factor and other relevant data about each 
individual, assess performance on activities that measure 
phonological awareness and processing skill, analyze risk 
factor data and performance data for individuals or groups of 
individuals, and report those results. In a preferred embodi 
ment, the System may be used for diagnosing phonological 
awareness and processing skill deficits in a young child. 
0015 Thus, in accordance with the invention, a system 
and method for testing one or more skills associated with the 
reading skills of an individual is provided. The method 
comprises presenting one or more Stimuli to the individual, 
each Stimulus associated with a test for testing a particular 
reading or pre-reading skill of the individual, the Skills 
indicating the risk that the individual develops a language 
based learning disability. The method further comprises 
receiving a response from the individual to each Stimulus, 
Scoring the user's responses to each test, and recommending, 
based on the Scores of the one or more tests, one or more 
training modules for improving a reading or pre-reading 
skill of the individual as indicated by the score of the tests. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIG. 1A is a block diagram illustrating a first 
embodiment of a computer-based phonological skills diag 
nostic System in accordance with the invention; 
0017 FIG. 1B illustrates a second embodiment of a 
computer-based phonological skills diagnostic System in 
accordance with the invention; 
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0018 FIG. 1C illustrates more details of the second 
embodiment of the computer-based phonological skills 
diagnostic System in accordance with the invention as shown 
in FIG. 1B: 
0.019 FIG. 2 is a diagram illustrating a Web-based server 
computer that may be a part of the diagnostic System of FIG. 
1; 
0020 FIG. 2A graphically illustrates a method for deter 
mining a particular error of a user of the diagnostic System; 
0021 FIG. 2B is a flowchart illustrating a preferred 
method for identifying a particular deficiency of a user of the 
diagnostic System; 

0022 FIG.2C illustrates the IF-THEN rule bases used to 
determine a user's deficient skill areas based on the incorrect 
answers in particular Subtests, 
0023 FIG. 2D illustrates an example of one or more 
Subtests of the diagnostic System and the error measure 
asSociated with the particular Subtest; 
0024 FIG. 3 is a diagram illustrating a preferred embodi 
ment of the diagnostic tool of FIG. 2 in accordance with the 
invention including one or more tests that are used to 
diagnose a reading problem of a child; 
0.025 FIG. 4 is a flowchart illustrating filling out a 
questionnaire in accordance with the invention; 
0026 FIG. 5 is a flowchart illustrating a method for 
testing a child's recognition of rhymes, 
0.027 FIG. 6 is a diagram illustrating an example of how 
the child’s rhyme recognition ability may be tested in 
accordance with the invention; 
0028 FIG. 7 is a flowchart illustrating a method for 
testing a child’s ability to generate a rhyme; 
0029 FIG. 8 is a diagram illustrating an example of how 
the child's rhyme generation ability may be tested in accor 
dance with the invention; 
0030 FIG. 9 is a flowchart illustrating a method for 
testing the child's ability to distinguish the beginning and 
ending Sounds of a word; 
0.031 FIG. 10 is a diagram illustrating an example of 
how the child's ability to discern the beginning and ending 
of words may be tested in accordance with the invention; 
0032 FIG. 11 is a flowchart illustrating a method for 
testing a child’s ability to blend Sounds, 
0.033 FIG. 12 is a diagram illustrating an example of 
how the child’s ability to blend sounds may be tested in 
accordance with the invention; 
0034 FIG. 13 is a flowchart illustrating a method for 
testing a child’s ability to Segment Sounds, 
0.035 FIG. 14 is a diagram illustrating an example of 
how the child’s ability to Segment Sounds may be tested in 
accordance with the invention; 

0036 FIG. 15 is a flowchart illustrating a method for 
testing a child’s ability to manipulate Sounds, 
0037 FIG. 16 is a diagram illustrating an example of 
how the child’s ability to manipulate sounds may be tested 
in accordance with the invention; 
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0038 FIG. 17 is a flowchart illustrating a method for 
testing a child’s ability to recall spoken items in Sequential 
order; 
0039 FIG. 18 is a diagram illustrating an example of 
how the child’s ability to recall Spoken items in Sequential 
order may be tested in accordance with the invention; 
0040 FIG. 19 is a flowchart illustrating a method for 
testing a child's ability to rapidly name Visually-presented 
items, 

0041 FIG. 20 is a diagram illustrating an example of 
how the child’s ability to rapidly name visually-presented 
items may be tested in accordance with the invention; 
0042 FIG. 21 is a flowchart illustrating a method for 
testing a child’s ability to name letters and associate Sounds 
with symbols; 
0043 FIG. 22 is a diagram illustrating an example of 
how a child’s ability to name letters and sound/symbol 
asSociations may be tested in accordance with the invention; 
0044 FIG. 23 is a flowchart illustrating a method for 
testing a child’s ability to decode words, 
004.5 FIG. 24 is a diagram illustrating an example of 
how a child’s ability to decode words may be tested in 
accordance with the invention; 

0046 FIG. 25 is a flowchart illustrating a method for 
testing a child’s ability for fluent reading; 
0047 FIG. 26 is a diagram illustrating an example of 
how a child’s ability for fluent reading may be tested in 
accordance with the invention; 

0048 FIG. 27 is a flowchart illustrating the operating of 
the training module recommender in accordance with the 
invention; 

0049 FIG. 28 illustrates an example of a report that is 
generated by the computer-based phonological skills diag 
nostic System in accordance with the invention; 
0050 FIG. 29 illustrates an example of a test section 
Selection drop down menu in accordance with the invention; 
and 

0051 FIG. 30 illustrates an example of a data graph 
Selection drop down menu in accordance with the invention. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

0052 The invention is particularly applicable to a World 
Wide Web (Web) based diagnostic system for determining a 
child's phonological awareneSS and processing skills and 
reading skills and it is in this context that the invention will 
be described. It will be appreciated, however, that the system 
and method in accordance with the invention has greater 
utility Since it may be implemented on other types of 
computer Systems, Such as the Internet, a local area network, 
a wide area network or any other type of computer network. 
The System may also be used to test a variety of other 
individuals, Such as illiterate and mentally disabled people, 
individuals whose native language is not English who are 
learning to read, and adolescents and adults who read poorly 
and wish to improve their reading skills. 
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0.053 FIG. 1A is a block diagram illustrating a first 
embodiment of a computer-based phonological skills diag 
nostic system 50 in accordance with the invention. In this 
embodiment, the diagnostic System 50 may include a server 
52 and one or more client computers 54 (Client # 1-Client 
#N) connected together by a communications network 56, 
that may be the Internet, the World Wide Web (the Web), a 
local area network, a wide area network or any other type of 
communications network. In the embodiment shown, the 
communications network is the Web and a typical Web 
communications protocol, Such as the hypertext transfer 
protocol (HTTP), may be used for communications between 
the Server and the client computer. In particular, the Server 
may download one or more Web pages to each client 
computer and each client computer may send responses back 
to the server. 

0.054 The server may further comprise a central process 
ing unit (CPU) 58, a memory 60, a database (DB) 62, a 
persistent Storage device 64 and a diagnostic tool 66. In a 
preferred embodiment, the diagnostic tool may be one or 
more Software applications (testing different phonological 
awareness and processing skills or reading skills) Stored in 
the persistent Storage of the Server that may be downloaded 
into the memory 60 (as shown in FIG. 1A) so that the 
diagnostic tool may be executed by the CPU 58 of the server. 
In the preferred Web-based embodiment, the DB 62 or 
persistent Storage device 64 may store one or more Web 
pages associated with the diagnostic tool 66. The Web pages 
may be downloaded to each client computer when the client 
computer requests the particular Web page. The Server may 
also include the necessary hardware and Software to accept 
requests from one or more client computers. In the preferred 
embodiment, the Web pages may be communicated to the 
one or more client computers using the HTTP protocol and 
the client computerS may send data back to the Server, Such 
as test responses, using the same protocol. 

0055) Each client computer 54 (Client # N will be 
described herein, but it should be realized that each client 
computer is Substantially similar) may be used by an indi 
vidual user, Such as a parent of a child or a test administrator, 
to access the diagnostic tool Stored on the Server. Each client 
computer 54 may include a central processing unit (CPU) 
70, a memory 72, a persistent storage device 74 such as a 
hard disk drive, a tape drive, an optical drive or the like, an 
input device 76 Such as a keyboard, a mouse, a joystick, a 
Speech recognition microphone or the like, and an output 
device 78 Such as a typical cathode ray tube, a flat panel 
display, a printer for generating a printed report or the like. 
Each client computer may also include a browser application 
80 that may be stored in the persistent storage device and 
downloaded to the memory 72 as shown in the figure. The 
browser application may be executed by the CPU 70 and 
may permit the user of the client computer to interact with 
the Web pages being downloaded from the server 52. In this 
System, multiple client computers may establish Simulta 
neous communications Sessions with the Server and each 
client computer may be downloading Web pages from the 
server. The system 50 thus permits multiple client computers 
to access the diagnostic tool 66 Stored on the Server So that 
the user of each client computer may take advantage of the 
benefits of the diagnostic tool. 
0056. As described below in more detail, the diagnostic 
tool may include one or more different tools that test various 
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phonological awareneSS or processing skills as well as 
reading skills So that a child's proficiency at phonological 
awareness and processing skills and reading skills may be 
determined. The diagnostic tool 66 may also use a child's 
Scores on the one or more tools in order to recommend to the 
user of the client computer (e.g., the parent of the child) 
which training tools the parent may consider downloading to 
help the child with any deficiencies. These training tools 
may also be Stored in the persistent Storage device 64 
connected to the Server So that the user may then download 
the training tool from the Server as well. The training tools 
are described in more detail in co-pending U.S. patent 
application Ser. Nos. 09/039,194 and 60/103,354, filed Mar. 
13, 1998 and Oct. 7, 1998, respectively, that are incorporated 
herein by reference and owned by the same assignee as the 
present application. The incorporated applications also 
describe the different Sounds units types, Syllable types and 
phoneme types that may be tested using the diagnostic 
System Since these types of Sound units, Syllables and 
phonemes are Similar to the types of Sound units, Syllables 
and phonemes used in the training tools. 
0057. In another embodiment of the invention, an assess 
ment tool Software application, Such as a Windows.exe file 
for example, may be downloaded from the server to the 
client computer. The assessment tool Software application 
may then be executed by the CPU 70 of the client computer. 
The assessment tool may then generate the graphical Screens 
that test the different user's skills and may store the infor 
mation/Scores about the tests locally in the client computer. 
Then, during the assessment testing or after the assessment 
tool eXecution has been completed, the Scores for the user 
may be uploaded back to the Server computer. Now, a Second 
embodiment of the computer-based phonological skills 
diagnostic System in accordance with the invention will be 
described. 

0.058 FIG. 1B illustrates an example of a second 
embodiment of a computer-based phonological skills diag 
nostic system 50 in accordance with the invention. In this 
embodiment of the invention, there may be the server 52 
(whose elements and functions are described above and will 
not be described herein) that is connected via the commu 
nications network 56 to one or more clients as above. In this 
embodiment, each client may be a teacher computer System 
84, Such as a Server computer, a local area network Server 
computer or a personal computer that is connected to a 
network, (Teacher Station 1, Teacher Station 2, ..., Teacher 
Station N) that is connected to the server 52 over the 
communications network 56. The teacher station may have 
similar elements to the clients shown in FIG. 1 and like 
elements have like reference numerals and will not be 
described here. To implement the diagnostic System in 
accordance with the invention, the CPU 70 of the teacher 
Station may execute a diagnostic tool module 85 (that may 
be one or more pieces of Software or one or more Software 
applications) wherein the diagnostic tool module 85 resides 
in the memory 72 as shown. The teacher station 84 may be 
connected and control a computer network 86, Such as an 
internal computer network within School or a computer 
network within a School district, etc. . . . . . The computer 
network 86 may be connected to one or more student 
computers 87 (Student 1, Student 2,..., Student N) wherein 
each Student computer may be a computing device with 
Sufficient resources to implement the diagnostic testing in 
accordance with the invention. For example, each Student 
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computer 87 may be a typical personal computer and may 
have the elements of the clients 54 shown in FIG. 1 or it may 
be a personal digital assistant. 

0059. In this embodiment, the diagnostic tool may be 
downloaded to the teacher station 84 from the server 52 
when the particular School or School district purchases a 
license to the diagnostic tool. The teacher Station may 
execute the diagnostic tool and control the operation of the 
Student computerS 87 to implement the diagnostic testing. 
This embodiment of the invention may be used, for example, 
to permit the teacher station (a LAN server) to monitor and 
control the diagnostic testing when the diagnostic tool is 
being used by multiple users in a School or other Setting. 
More details of this embodiment of the invention will now 
be described. 

0060 FIG. 1C illustrates more details of an example of 
the Second embodiment of the computer-based phonological 
skills diagnostic System in accordance with the invention as 
shown in FIG. 1B. In particular, the teacher station 84, the 
computer network 86, Such as a local area network, and the 
one or more student computers 87 are shown and described 
in more detail. In operation, a School purchases the program 
(or the School district purchases the program and assigns the 
program to a School) and the School is given a User ID and 
password for access. The School may then download the 
program from the server 52 onto the school's LAN Server 84 
(teacher station). The teacher station performs the function 
of communicating with the server 52 (not shown) in order to, 
for example, download the program and send back students 
test results. The teacher Station may also communicate with 
the one or more student computers 87 in order to, for 
example, monitor Students test progress, control the Start, 
Volume, pause, resume, exit functions for all of the Students 
and/or any individual Students and collecting Students test 
ing data. In this example of the embodiment, the testing 
environment presumes a networked environment with Inter 
net access and the Xtranet Xtra installed. The Xtranet Xtra 
facilitates messaging between networked machines. The 
teacher/administrator would have an administrative version 
of the Testing Module. 

0061. On the teacher station 84, the classroom teachers/ 
test administrator may register each Student who will take 
the test and generate a classroom layout to assign Students to 
particular Student computerS 87. The teacher Station may 
also permit the classroom teacher/test administrator to gen 
erate a layout for multiple different classes. AS shown in 
FIG. 1C, the teacher station may display one or more icons 
88 wherein each student's computer is numbered. In a 
preferred embodiment, the icons are shown in a Seating chart 
arrangement So that the teacher can easily determine which 
Student is represented by which icon. Each icon may be one 
or more predetermined colors wherein each color indicates 
a particular status of the testing for the Student using that 
computer. For example, a green colored icon may indicate 
an on going test, a yellow colored icon may indicate a 
paused test and a red colored flashing icon may indicate that 
help is needed. To view additional information about a 
particular Student, the administrator may click on the icon 
that represents the Student's computer and be presented in 
the student information area 89 with additional information 
about the particular Student, Such as the Student's name, age, 
grade, type of test he/she is taking, and the progreSS of the 
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test (e.g., “Rhyme Recognition 8” which is test item 8 of the 
Rhyme Recognition test Section). 
0062. In addition, an interface may be displayed that 
ShowS 1) how many tests are currently available and what 
type of tests can be assigned to each student (since the 
School may purchase a license to a particular number of tests 
at any one time); and 2) how many tests are currently in 
process and what kind of tests have already been assigned. 
In a preferred embodiment, a Student can be assigned to 
more than one test. 

0063. The teacher station user interface may further 
include an activated student information area 89 wherein the 
information for a particular Student is shown that has been 
Selected by the administrator/teacher by clicking on the 
student's icon as described above. This area 89 may further 
include one or more buttons 90 that permit the administrator 
to control the testing of the individual selected student. The 
user interface may further include a second area 91 wherein 
the testing Status is shown. For example, the area may 
indicate a failed connection with the Student computer or 
Server 52, a completed test and data being sent (or data is 
sent) to the server 52. This area 91 may also include one or 
more buttons 92 that permit the administrator/teacher to 
control the testing of all of the Student's computer at the 
Same time. Now, the process of registration and access using 
this embodiment of the invention will be described. 

0064. To use the above embodiment of the system with a 
group of Students, Such as in a School or School district, it is 
necessary to register. In particular, there may be two kinds 
of registration including individual registration and institu 
tional registration. A preferred embodiment of each type of 
registration will now be described. 

0065 
0066 An “Individual' is defined as an online client 
wanting to purchase one or a number of Single Test pack 
ages for immediate use. First, an individual registers by 
completing an Individual Registration form wherein the 
individual assigns to herself a username and password (as 
well as a hint, should she forget her password). Upon 
Submission of a valid Individual Registration form, a record 
is created in the Account table on the server 52 and the 
individual is assigned a unique account id. The individual 
who creates the account is known as the Account Manager, 
and has responsibilities and access for the account. Next, a 
record is created in the PSwd table on the server 52 and 
Stamped with the account id and assigned the default access 
level of “Individual’. 

Individual Registration 

0067. The individual may now purchase one or more test 
packages. Next, the individual Selects a Single Test package 
appropriate for a child (e.g., Package “IA) and a record is 
created in the Order table and assigned a unique order id 
and Stamped with the account id. A record is also created in 
the Order Item table. The order item record is assigned a 
unique order item id and Stamped with the account id, 
order id and package id. Each order item is assigned a 
unique order item id and Stamped with the account id and 
order id Now, the individual must complete and Submit a 
Student Registration form for each child, which assigns the 
test to the particular child. Then, a record is created in the 
Student table on the server 52 and the child is assigned a 
unique student id. The child's record is stamped with the 
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account id and order item id. The individual may now 
repeat the process, Selecting additional Single Test packages 
and assigning one child to each package. The ordering 
proceSS has now been completed. 

0068 The order is then validated by a third party, such as 
CyberCash or RediCash. If validation succeeds, the vali 
dated field in the Order table on the server 52 is marked 
TRUE and records are created in the Usage table with one 
record for each test. In particular, each Usage record is 
assigned a unique usage id and Stamped with the accoun 
tid, order id and order item id. If validation fails, the 
individual is notified and all records bearing both the 
account id and order id in the Order, Order item and 
Student tables are deleted. Now, the institutional registration 
process will be described. 

0069 
0070 An “Institution” is defined as a public or private 
School or other educational or child care institution wanting 
to purchase Single Test or 35-Test packages for use by a 
school district or school. A “School” is defined as any school 
within a School district, or any Single institutional element 
Such as a parochial or private School, a day care center, a 
commercial learning center. A public “School District” is 
any school district listed by the National Center for Educa 
tion Statistics. A public school is any school listed by the 
National Center for Education Statistics and associated with 
a School district. An "Account Manager' is any individual 
who registers the account, orders and accepts responsibility 
for payment. The account manager has access to School 
district level data if he/she purchases packages for a School 
district. The account manager is responsible for assigning 
test packages to Schools and lead teachers within the School 
district. The account manager may assign himself as a lead 
teacher and the institution of record as the School (as is the 
case of a single School). A “Lead Teacher' is responsible for 
School packages and assigns packages to classroom teach 
ers. A classroom teacher is a test administrator and monitors 
the actual testing. The classroom teacher is given acceSS by 
the lead teacher to register Students So that they may take the 
test. The lead teacher has access to School level data and the 
classroom teacher has access to class level data. The System 
may impose certain restraints on the diagnostic tool, Such as 
1) test packages purchased by a School district may only be 
distributed within the district; and 2) one test package must 
be assigned to only one School; i.e., Students at different 
Schools may not share one test package. 

Institutional Registration 

0.071) To better understand the differences between the 
account manager, the lead teacher and the classroom teacher, 
an example of the diagnostic tool registration and testing 
process that involves all three different people will now be 
described. The account manager, the person who purchases 
the packages for the School district, is responsible for 
assigning packages to Schools and a lead teacher for each 
School. The lead teacher assigned to a School is responsible 
for assigning packages to classroom teachers. The classroom 
teachers are responsible for registering Students and admin 
istering the test. Later, after the test, the classroom teacher 
has acceSS only to view his/her own classes Students test 
results although it is possible for two teachers Share one 
package. For example, for a package for 35 Students, Mr. L 
(class 1 teacher) was assigned 20 and Ms. D (class 2 teacher) 
was assigned 15. They can each test Students at the same 

Nov. 7, 2002 

time using this Same package, but Mr. L can only assign his 
own 20 students and view his own 20 students’ test results; 
and Ms. D can only assign her own 15 students and view her 
own 15 students’ test results. The lead teacher who was 
assigned to a School has access to School level to view 
his/her own School Students test results, and the account 
manager, who represents the School district, has an access to 
School district level to view his/her own School district 
Students test results. Now, the registration process will be 
described in more detail. 

0072 To start the registration process, an institution 
registers by completing an Institution Registration form. 
Upon Submission of a valid Institution Registration form, a 
record is created in the Account table in the server 52 and the 
account manager is assigned a unique account id. The 
account manager has responsibilities and access for the 
account. The Institutional Registration form requires that an 
institution Specify a public School district if it wishes to 
distribute its packages among Schools within the district. Or, 
conversely, the institution may register as a Single School, in 
which case all the packages it purchases must be used within 
that School. The account manager who Submits the registra 
tion assigns to herself a username and password (as well as 
a hint, should she forget her password). A record is then 
created in the PSwd table on the server 52 and stamped with 
the account id and assigned the default access level “Insti 
tution'. The “Institution' level allows access to data as 
described above. 

0073 School District Registration 
0074. If the form identifies the account as a “School 
District account, a record is created in the School District 
table in the Server 52 with a unique School district id and 
the record is stamped with the account id. Optionally, the 
account manager may create records in the Region table, 
with unique region ids. These records are Stamped with the 
account id and School district id. 
0075 Single School Registration 
0076). If the form identifies the account as a “School” 
(i.e., a single institution), a record is created in the School 
table with a unique School id and the record is stamped with 
the account id. Optionally, the account manager may create 
a record in the School District table to which the school 
belongs, with a unique School district id and the record is 
Stamped with the account id. Optionally, the account man 
ager may create a record in the Region table, with unique 
region ids. These records are stamped with the account id 
and School district id. 
0077 Once the above registration is completed, the insti 
tution may purchase the tests. In particular, the account 
manager may now purchase test packages. In particular, the 
account manager Selects a test package, enters the package 
quantity and adds the Selection to her “shopping cart'. The 
account manager may select additional items, Specify the 
quantity and add them to the “shopping cart.” The account 
manager may then Submit the order. 
0078. The order is then validated by a third party, such as 
CyberCash or RediCash. If validation succeeds, the vali 
dated field in the Order table is marked TRUE and records 
are created in the Usage table with one record for each test. 
In more detail, each Usage record is assigned a unique 
usage id and Stamped with the account id, order id and 
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order item id. A record is also created in the Order Item 
table. The order item record is assigned a unique 
order item id and Stamped with the account id, order id 
and package id. Each order item is assigned a unique 
order item id and Stamped with the account id and 
order id. If validation fails, the individual is notified. All 
records bearing both the account id and order id in the 
School, School District and Region tables are deleted if 
validation fails. 

0079. After validation, the account manager must now 
assign packages to Schools and lead teachers. In particular, 
if the account is identified as type “School District', the 
account manager completes and Submits School Registra 
tion form for each school. (The system may have NCES 
databases on the Server for the account manager to Select 
School districts and/or Schools). A record is created in the 
School table and assigned a unique School id. The record is 
Stamped with the account id and School district id Option 
ally, the school may further be identified as part of a 
“Region'. The account manager may now assign packages 
to a School or Schools. An interface will inform the account 
manager of packages that are available to assign, which 
packages have been assigned and to what School. When a 
package is assigned, records are created in the Usage table, 
the number of records corresponding with the number of 
tests in the package. Each record is given a unique usage id 
and Stamped with the account id, order id, order item id, 
School district id and School id. 
0080. The account manager may now assign lead teach 
erS to School level acceSS. The account manager may assign 
access to more than one lead teacher at each School, or 
assign access to one lead teacher at more than one School. 
The lead teacher has School level access to test data. The 
account manager is responsible for communicating User 
name and PaSSword to assigned lead teachers. The lead 
teacher may assign classroom teachers to class level access. 
The lead teacher is responsible for communicating User 
name and Password to assigned classroom teachers. Now, 
the process for testing Student in accordance with the 
invention will be described in more detail. 

0.081 Registering Students 
0082 Teachers or account managers acting as “Teachers' 
may assign classroom teachers and classroom teachers may 
register Students at any time after an order is validated. A 
“Class” is any arbitrary group designation for Students 
taking a test (e.g., “Mr. Busy's Kindergarten”). A teacher 
may first define a class wherein a “Class” is defined by a 
class name unique to the School and given a unique class id. 
The class record is stamped with the teacher id and 
School id. 
0.083 Classroom teachers must complete a Student Reg 
istration form for each student. An interface will show how 
many and of what kind of tests are available to assign, how 
many and of what kind of tests have been assigned. The form 
will allow more than one test to be assigned to a student. The 
Student is assigned to a class. When the form is Submitted, 
a record is created in the Student table and assigned a unique 
Student id. The record is stamped with the account id, 
School district id, School id, package id and class id. 
0084 Administrating Tests 
0085. The testing environment presumes a networked 
environment with Internet access and the Xtranet Xtra 
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installed. The Xtranet Xtra facilitates messaging between 
networked machines. The classroom teacher/test adminis 
trator would have an administrative version of the Testing 
Module. The classroom teacher must log in to access the 
module. When the classroom teacher accesses the Test 
administration area, he is presented with a Seating Chart of 
Student computers that are in communication with the 
administrative computer via Xtranet. The classroom teacher 
is also presented with a list of registered Students. The 
classroom teacher begins a testing Session by assigning 
Students to a computer. Each "Desk” on the Seating chart, 
when clicked, displays the Student's name, age, grade, type 
of test, and the process of the test in the Student information 
area 89. The classroom teacher will have control over start, 
Volume, pause, resume, and exit functions for all the Stu 
dents or at each Desk. The testing Status information indi 
cated in the area 91 includes whether 1) the diagnostic tool 
application is open; 2) a connection to the server 52 is tested 
and/or active; 3) the student diagnostic test on each student 
computer has started, paused, or completed; and 4) the test 
data for a particular diagnostic Student test from a particular 
student computer is sent to the server 52. 
0086 The Test Application on the Student's machine 
messages the Server 52 via the Teacher's machine, and the 
server 52 returns data to the Application via HTTP. (This 
happens transparently within the Application). The Appli 
cation, before it reaches the Access Screen, will test its 
connection to the Server 52. If the connection fails, the 
Application will not proceed. The classroom teacher is 
notified of the result of the connection test. When the student 
begins the test (e.g., the Student presses the “Yes” button on 
the test module access Screen) the testing record of connec 
tion is marked as “completed’. The testing record is 
retrieved from the Usage table by student id and order 
item id and “completed” is marked TRUE. This in effect, 

debits the test holdings of the respective account. 
0087. Taking the Test 
0088. When the test starts, the Student's Test Application 
will request a list of test Stimuli and their resources and 
commence to download those resources from the server 52. 
After a Student has taken a test, most resources will already 
be cached locally, and the test may proceed with minimal 
downloads. The test will proceed even in the event of student 
timeouts due to inactivity. AS the Student answers the test, 
data is collected. At the conclusion of the test, that data is 
written to a temporary HTML page, which is then Sent as a 
form to the server 52. The Score table at the server 52 is 
updated with this form data. A test is concluded when the 
Student answers the final test question OR when the class 
room teacher clicks the EXIT button for the Student. In the 
preferred embodiment, no student or Student Score data will 
be held locally. The Teacher's machine will look for unsent 
files on Student machines and attempt to resend them at a 
later time in the instance where a test is completed but the 
HTTP transmission fails. 

0089 Viewing Data 
0090 Test performance data (graphs and tables) will be 
displayed by an applet embedded within a Web page. The 
test performance data is username/password protected. An 
HTML page will send a find request in the form of a 
Transact-SQL statement to the test result database which 
returns a record set. The record set will be formatted for 
display by the embedded applet. 
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0091) 
0092 Individuals may view data by entering their user 
name/password. Individuals will be able to view data for 
Students who they have registered as Set forth in more detail 
in Appendix A. 

0093) 

Individual Accounts 

Institutional Accounts 

0094. Account managers may view data by using their 
username/password. Account managers may view and print 
data at the highest level of their access, typically at the 
School District Level. This entitles them to view individual 
and Summary data by District, Region, School, Class and 
Student as Set forth in more detail in Appendix A. Lead 
teachers may view data by using their username/password. 
Lead teachers may view and print data at the highest level 
of their access: the School Access Level. This entitles them 
to View individual and Summary data by School, class and 
Student. Classroom teachers may view and print data at a 
Class Access Level using their username/password. This 
entitles them to view individual and Summary data by class 
and Student. The details of the data reporting feature of the 
diagnostic System in accordance with the invention will be 
described in more detail below with reference to FIG. 28 
and Appendix A. Now, more details of the Web-based 
diagnostic System will be described. 

0.095 FIG. 2 is a diagram illustrating the Web-based 
Server computer 52 that may be a part of the diagnostic 
system of FIGS. 1A, 1B and 1C. The server 52 may include 
the CPU 58, the memory 60, the DB 62, the persistent 
Storage device 64 and the diagnostic tool 66. The diagnostic 
tool may further comprise a user interface (UI) 100, a test 
Section 102, a scorer 104, an administrator 106, a recom 
mender 108 and a motivator module 109. The user interface 
may download the Web pages to each client computer as the 
Web pages are requested and receive the responses back 
from the client computers. The test section 102 may contain 
links to one or more different diagnostic tests (Stored in the 
persistent Storage or the DB) that may be used to determine 
a child’s proficiency at a particular phonological awareneSS 
skill or reading skill as described in more detail below. Each 
test may have the child play a graphical game in which Some 
skill of the child is being tested without the child knowing 
that a test is being performed. This type of game-based 
testing may reduce the child's anxiety about taking a test. 
The child may interact with each test and respond to the test 
with responses. In accordance with a preferred embodiment 
of the invention, the user/student taking the tests in the 
assessment tool do not see the Scores of the tests since those 
Scores are only provided to the teacher or parent of the user. 
Those responses are uploaded to the Server and gathered by 
the scorer 104. The scorer may accumulate the total score for 
each test and then store the score in the DB 62. Since the 
Scores from the tests are automatically gathered and Stored 
by the Scorer into the DB, the System helps to generate 
accurate Scores, permits the Scores from different children to 
be compared to each other and permit a child's progreSS to 
be tracked based on the changing Scores of a child over time. 
An example of the report generated by the Scorer in accor 
dance with the invention is described below with reference 
to FIG. 28 and Appendix A. The scorer 104 may also 
include Statistical analysis mechanisms for determining Vari 
ous Statistics about the Scores of one or more children using 
the diagnostic tool. 
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0096. The administrator 106 may perform various admin 
istrative actions Such as monitoring the user of the diagnos 
tic tool, billing the users (if appropriate) and the like. The 
recommender 108 may use the scores and statistical infor 
mation generated by the Scorer, if requested by the user of 
the client computer, to recommend one or more training 
tools that may be used by the child taking the tests on the 
particular client computer in order to improve the child's 
ability in any deficient areas. For example, the Scores may 
indicate that the child has weak/below average rhyme rec 
ognizing skills and the recommender may recommend that 
the child play the rhyme recognizer training tool in order to 
boost the child's rhyme recognition abilities. The parent may 
then download the training tool from the system. The 
recommender permits a parent of the child, who has no 
experience or knowledge about reading disorders or phono 
logical awareneSS and processing deficits, to have their child 
tested for these deficits at home and then have the system 
automatically recommend a training tool that may help the 
child improve in any deficient areas. In particular, the 
recommender may be one or more pieces of code in a 
preferred embodiment that analyze the incorrect responses 
to one or more different Subtests in order to determine the 
skill areas of a particular user that are deficient So that a 
training module that trains that particular deficient skill area 
can be recommended to the user of the diagnostic System. 
The recommendation module in accordance with the inven 
tion will now be described in more detail with reference to 
FIGS 2A-2D. 

0097 FIG. 2A graphically illustrates a method 800 for 
determining a particular phonological error of a user that is 
using the diagnostic System. For each Subtest, Such as the 
Rhyme Recognition subtest, the Rhyme Generation subtest, 
the Beginning and Ending Sound Subtest, the Blending 
Subtest, the Segmentation Subtest, the Manipulating Subtest, 
etc. . . . shown in FIG. 2A, the diagnostic System Stores the 
incorrect responses to each question. For example, as shown 
for the Rhyme Recognition subtest, there may be three 
incorrect responses for test items 2, 3, and 6 wherein each 
test item tests a different aspect of the rhyme recognition 
skills. AS shown, the incorrect responses are Sorted by the 
type of error that is likely occurring based on the particular 
incorrect response wherein those differences are shown 
graphically in FIG. 2A, but are Stored digitally in a database 
in the preferred embodiment. In this example, two of the 
incorrect responses indicate the same type of error (for 
example, an open Syllable rime error) and one indicates a 
different type of error (for example, a r-controlled vowel 
rime). In this manner, the data about the particular incorrect 
responses by the user Stored in the database are mapped into 
the types of errors that are shown by the particular incorrect 
answer. The particular preferred software based method for 
determining the particular type of error based on the answers 
from a user to all of the Subtests will now be described with 
reference to FIG. 2B. 

0.098 FIG. 2B is a flowchart illustrating a preferred 
method 810 for determining a particular deficiency of a user 
of the diagnostic System. To understand the flowchart shown 
in FIG. 2B, there may be one or more indexes (i, j, 1) that 
are used to indicate each Subtest (ST), wherein i=1 . . . k, 
incorrect responses for each Subtest item (IR), wherein 
ij=11, 12, 1max, . . . k1,k2, . . . kmax (j=1 . . . max), and 
error measure (EM), wherein il=11, 12, ... , 1 max, ... k1, 
k2,..., kmax (l=1 ... max). In particular, in Steps 812, 814, 
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816, the indexes are set to one to begin the analysis process. 
These indexes are then incremented as described below to 
analyze each incorrect response for each Subtest wherein 
each incorrect response is compared to each error measure 
to determine the type of error. 

0099. In step 818, the first incorrect response, IR, for 
the first Subtest, ST, is compared to the first error measure, 
EM, to determine if the incorrect response is consistent 
with the first error measure. Each error measure is intended 
to compare a particular incorrect answer with a particular 
type of error as described in more detail below with refer 
ence to FIG. 2D. In step 820, the method determines if a 
type of error is identified (e.g., does the incorrect response 
indicate that the particular type of problem identified by the 
particular error measure is present for the particular user). If 
an error is identified based on the error measure, the error is 
labeled in step 822 and then stored in the database in step 
824 for the particular user. Since there is only one error 
measure that matches each incorrect answer, the method will 
drop down to step 830 to analyze the next incorrect response 
against all of the error measures. 

0100 If an error is not identified, then the method deter 
mines if index 1 is a maximum (e.g., if all of the error 
measures have been analyzed) in step 826. If 1 is not at its 
maximum value (e.g., there are other error measures that 
need to be compared to the first incorrect answer for the first 
subtest), then l is incremented in step 828 (to compare the 
next error measure to the first incorrect answer to the first 
subtest) and the method loops back to step 818 to compare 
the next error measure to the first incorrect answer for the 
first Subtest. Thus, using the loop containing steps 818, 820, 
826 and 828, each error measure is compared to the first 
incorrect answer for the first Subtest. 

0101. Once each error measure is compared to the first 
incorrect response for the first Subtest (e.g., l=max), the 
method determines if all of the incorrect responses (j=max) 
have been analyzed in step 830. If all of the incorrect 
responses have not been analyzed, then the method loops in 
Step 832 to increment j (to analyze the next incorrect 
response) and loops back to step 816 to reset l=1 so that the 
next incorrect response is compared to all of the error 
measures. Again, the loop 816,818, 820, 826,828, 830,832 
compares each incorrect response for a particular Subtest to 
each error measure and identifies any matching error mea 
Sures. Once all of the incorrect responses (e.g., j=max) for a 
particular Subtest have been analyzed, the method proceeds 
to step 834 in which the method determines if all of the 
Subtests (e.g., i=k) have been analyzed. If all of the Subtests 
have not been analyzed, then the index i is incremented in 
step 836 to analyze the next Subtest and the method loops 
back to Step 814 to then analyze each incorrect response for 
the particular Subtest by comparing each incorrect response 
to each error measure. Again, the loop 814, 816, 818, 820, 
826, 828, 830,832, 834 and 836 compares each incorrect 
response for each Subtest to each error measure. 
0102) In summary, the input (IR) (incorrect response 1 
of Subtest 1) is provided and compared to (EM) (error 
measure 1 of Subtest 1, for example, open Syllable rime). If 
the error is identified, label the error and store it in the 
database: Error Storage. If the error is not identified, con 
tinue comparing this incorrect response with the remaining 
error measures until the error is identified. Next, input (IR) 
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(incorrect response 2 of Subtest 1) and repeat the Steps 2 and 
3 to identify the error. When all the incorrect responses from 
Subtest 1 are compared and errors are identified, labeled, and 
Stored, input incorrect errors of Subtest 2 one by one and 
compare them with error measures for Subtest 2 as what was 
done for subtest 1. Continue doing this until all the incorrect 
responses from all the Subtests are compared and labeled, 
and errors are Stored in the database. Thus, the method in 
accordance with the invention compares each incorrect 
response for each Subtest to each error measure to generate 
a database containing all of the errors that are identified for 
a particular user. Now, more details of the error measure and 
the comparison of the error measures to the incorrect 
responses will be described. 
0103 FIG. 2C visually illustrates an example of the 
IF-THEN rules used to determine a user's deficient skill 
areas based on the incorrect answers in particular Subtests 
and FIG. 2D illustrates an example of one or more subtests 
of the diagnostic System and the error measure associated 
with the particular subtest. With reference to FIG. 2C, the 
circled numbers illustrate the code of an error measure for a 
particular subtest (shown in more detail in FIG. 2D) and the 
lines illustrate the connections of all elements for a particu 
lar rule that indicates a particular skill deficiency. With 
reference to FIG. 2D, the table illustrates one or more 
Subtests, its associated error measure identification number 
(ID) and the actual error measure described. Thus, for 
example, for the Beginning and Ending Sounds Subtest, the 
Second error measure identification is “2 and the actual 
error measure is that the user does not recognize /f/ when it 
is at the end following an /i/ Sound. Other examples of the 
error measures for different Subtests are also shown. 

0104. In accordance with the invention, there may be a 
plurality of error measures that are compared to each incor 
rect response by the user for each Subtest to determine the 
type of user error that is indicated by the particular incorrect 
answer. For example, as shown in FIG. 2C, each subtest 
may have one or more different error measures wherein the 
error measures are described in more detail in FIG. 2D. 
Then, once the error measure for each Subtest is identified, 
it is stored in the database. Then, one or more skill defi 
ciencies of the user are determined based on the Stored error 
measures. In particular, the database may include one or 
more rules that identify different skill deficiencies. Each rule 
may reach a conclusion about a particular skill deficiency 
based on one or more error measures. For example, a single 
error measure (based on a single incorrect answer) may 
indicate a particular skill deficiency or a combination of 
error measures (based on more than one incorrect answer) 
may indicate a skill deficiency. Thus, the recommender is 
capable of diagnosing skill deficiencies in a user in this 
manner. Several examples that illustrate the rules Set forth in 
FIGS. 2C (using graphic) and 2D (using text) will now be 
described. 

0105 FIG. 2C graphically illustrates three examples of 
rules in the recommendation module that indicate three 
different skill deficiencies. These examples, however, are 
merely illustrative and there may be a very large number of 
actual skill deficiency rules. FIG. 2D illustrates the error 
measures that are being used in the rule examples shown in 
FIG. 2C. In FIG. 2C, the first rule (Rule 1) is indicated by 
a dashed line (- - - -), the Second rule (Rule 2) is indicated 
by a solid line (-) and the third rule (Rule 3) is indicated 
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by a broken dashed line (--------). Thus, FIG.2C illustrates 
the combination of error measures that must be true for a 
particular user (indicating particular incorrect answers of the 
user) that in turn indicate a particular skill deficiency. Each 
example of a rule will now be provided in text below (and 
shown graphically in FIG. 2C) and then a more in-depth 
explanation of the first rule only is provided since it is 
assumed that the second and third rules will be understood 
once the first rule is explained. 

0106 Rule 1: If error measure 3.2 is true (e.g., an 
incorrect response in the Beginning and Ending 
Sounds subtest (Subtest 3) that matches error mea 
sure 2 in FIG.2D) and error measure 4.3 is true, and 
error measures 5.4, 6.4, 7.3, 9.4 and 10.2 are true, 
then the skill deficiency is the /f/ Sound. 

0107 Rule 2: If error measures 3.2, 4.3, 5.4, 6.4, 7.3 
and 10.2 are true, then the deficiency is the /f/ Sound 
at the end of a word. 

0108 Rule 3: If error measures 4.3, 6.4, 7.3 and 10.2 
are true, then the deficiency is the /f/ Sound at the end 
of a word following an /f/ Sound or another conso 
nant. 

0109. In more detail, the first rule generally determines if 
the user has a problem understanding the /f/ Sound in a word 
while the Second and third rules determine if a particular 
location in a word of the /f/ Sound is a problem. To analyze 
these rules, the database has stored the incorrect answers of 
the user along with the error measures that correspond to the 
incorrect responses. Then, each rule is compared to the error 
measures that are Stored in the database which are true 
(indicating a particular incorrect response to a particular 
Subtest) for the particular user to diagnose any skill defi 
ciency areas. Thus, a deficiency in understanding the /f/ 
Sound is diagnosed if the above identified error measures 
(indicated in FIG. 2D) are true. Thus, based on a plurality 
of these rules, a specific deficiency (for example, deficiency 
of /f/ Sound at the end following /e/ sound or another 
consonant vs. deficiency of /f/ Sound) is identified and 
relevant training modules are recommended. Now, the moti 
vator module 109 will be described in more detail. 

0110. The motivator module 109 may generate motiva 
tion images and Sounds to encourage the user/student to 
complete the tests associated with the assessment tool So that 
the user is less aware that he/she is being tested by the 
System. The motivation may also maintain the user/student's 
interest in the testing. In one embodiment, the diagnostic 
System may show one or more animals, Such as monkeys, 
eating bananas as the user is completing the tests So that the 
user is rewarded and incentivized by the monkey's actions. 
In a preferred embodiment, there may be eleven different 
skills tests and the monkeys may be shown to the user after 
the first three tests are completed by the user, and then after 
the first six tests have been completed by the user, and finally 
after the first nine tests have been completed by the user. In 
this manner, the user is given a break between tests, given a 
chance to relax, and informed of the test portions completed 
and to be completed. For example, after the first three tests, 
the monkey may be eating three bananas representing the 
three completed test Sections and may say "I want more 
bananas. Help me get Some more bananas' to encourage the 
Student to complete the other tests in the diagnostic tool 
which are represented by the eight bananas on the tree. Thus, 
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the motivation module encourages the user to complete all 
of the tests in the diagnostic tool. 

0111. The diagnostic tool may also include speech rec 
ognition Software that permits the various tests described 
below, to be used in conjunction with Speech recognition 
technology (a microphone and speech recognition Software) 
on the client computer to enhance the value of the diagnostic 
tests. For example, the child may see one or more items on 
the computer Screen in rapid Succession, Speak the name of 
each item into a microphone that is interpreted by the Speech 
recognition Software in the client computer, transmitted to 
the Server and compared to a correct response by the Speech 
recognition Software in the Server So that the Scorer may 
determine whether or not the child correctly identified each 
item. The tests that may benefit from the Speech recognition 
technology will be described below. Now, a preferred 
embodiment of the diagnostic tool in accordance with the 
invention will be described in more detail. 

0112 FIG. 3 is a diagram illustrating a preferred embodi 
ment of the diagnostic tool 66 including one or more tests 
102 that are used to diagnose a reading problem of a child 
by testing various phonological awareneSS and processing 
skills and pre-reading skills of the child. In a preferred 
embodiment, the one or more tests 102 may each be a 
Separate Software application module that may include a 
user interface portion 111 containing one or more Web 
pages. Each test 102 may display images on the display of 
the client computer that test a particular phonological aware 
ness skill of the child and receive responses from the child 
that are used to determine a score for the child. In the 
preferred embodiment, the diagnostic tool may include, for 
example, a questionnaire module 110, a rhyme recognizer 
module 112, a rhyme generator module 114, a beginning and 
ending Sound or Sound unit recognizer module 116, a Sound 
blender module 120, a sound segmenter module 122, a 
Sound manipulator module 124, a Sequential verbal recall 
module 126, a rapid item naming module 128, a letter 
naming and Sound/symbol association module 130, a word 
decoder module 132 and a fluent reader module 134. As 
described above, each module may embody a test that tests 
a particular phonological or reading skill of the child that 
may affect the child’s ability to read. 

0113. The questionnaire 110 is a fill-in form that permits 
the System to look for particular risk factors that may lead to 
reading deficiencies as described below with reference to 
FIG. 4. The rhyme recognizer module 112 determines the 
child’s ability to recognize a rhyme as described below with 
reference to FIGS. 5 and 6. The rhyme generator module 
114 determines the child’s ability to make rhymes as 
described below with reference to FIGS. 7 and 8. The 
beginning and ending Sound or Sound unit recognizer mod 
ule 116 determines the child’s ability the recognize the 
beginning and ending Sounds in one or more words as 
described below with reference to FIGS. 9 and 10. The 
sound blender module 120 determines the child’s ability to 
blend known Sounds or Sound units together to form new 
words as described below with reference to FIGS. 11 and 
12. 

0114. The sound segmenter module 122 determines the 
child's ability to Segment a word into one or more Sounds as 
described below with reference to FIGS. 13 and 14. The 
sound manipulator module 124 determines a child’s ability 
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to manipulate the sounds in a word as described below with 
reference to FIGS. 15 and 16. The sequential verbal recall 
module 126 determines the child’s ability to recall a series 
of sequential items shown to the child as described below 
with reference to FIGS. 17 and 18. The rapid naming 
module 128 determines a child’s ability to rapidly name one 
or more items as described below with reference to FIGS. 
19 and 20. The letter naming and sound/symbol association 
module 130 determines the child’s ability to name the letters 
of the alphabet and associate Sounds with Symbols as 
described below with reference to FIGS. 21 and 22. The 
word decoding module 132 determines a child’s ability to 
determine words based on one or more Sounds as described 
below with reference to FIGS. 23 and 24. The fluent reader 
module 134 determines the child's fluent reading ability as 
described below with reference to FIGS. 25 and 26. As 
described above and below, each module may use the Speech 
recognition technology to enhance the testing process. Now, 
each of these modules will be described in more detail 
Starting with the questionnaire. 
0115 FIG. 4 is a flowchart illustrating a questionnaire 
proceSS 140 in accordance with the invention. The question 
naire permits the diagnostic System to gather information 
about an individual to be tested for the purpose of calculat 
ing the individual’s risk for reading and academic failure. In 
particular, a variety of historical, environmental, familial 
and behavioral factors that have been closely linked with 
and are predictive of language-based reading and learning 
disorders may be determined. For example, the frequency of 
middle ear infections, a family history of dyslexia, Socio 
economic Status, exposure to literacy in the home, compe 
tencies in Speech Sound awareness, word retrieval, Verbal 
memory, Speed Sound perception and production and lan 
guage comprehension and expressive language may provide 
information about an individual’s risk for language-based 
reading and learning problems. 
0116. In step 142, the questionnaire may display a first 
question to the user of the client computer, Such as the parent 
of the child being tested. Next, the user may respond to the 
question using the user input devices and the user's response 
may be recorded by the questionnaire module in Step 144. In 
Step 146, the questionnaire module determines if all of the 
questions have been answered and goes to Step 142 to 
present the next question to the user if there are additional 
questions. AS long as there are remaining questions, the 
method will loop through steps 142-146. When the user has 
answered all of the questions, the questionnaire module may 
analyze the responses in Step 148 to calculate a Score and a 
risk factor value and then display the results of the analysis 
(including the responses and the recommendations of the 
system) to the user in step 150. The score may be calculated 
as the number of items checked as being applicable to the 
user. Although a single factor does not indicate a risk, the 
more factors that exist for an individual, the more likely it 
is that the individual may experience difficulties. 
0117. In analyzing the results of the questionnaire, the 
module may generate a category of the risk (high, medium 
or low) and then provide recommendations based on the 
category of risk. AS an example, the questionnaire may ask 
if the child has a history of middle ear infections, if anyone 
in the family has reading or other learning disabilities and if 
the child mispronounces multi-syllabic words. The 
responses to these questions may be used to determine the 
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category of risk of the perSon being tested. The category of 
risk determined based on the questionnaire may then be used 
during the recommendation of training tools. Now, the 
rhyme recognition module will be described in more detail. 
0118 FIG. 5 is a flowchart illustrating a method 160 for 
testing a child's recognition of rhymes in accordance with 
the invention. The rhyme recognizer module tests the child's 
ability to recognize rhyming words and, in order to deter 
mine if two words rhyme, the child must focus on the sounds 
of the words rather than the meaning. In addition, the child 
must focus on one part of the word rather than the word as 
a whole. A Sensitivity to rhyming is typically a child's first 
experience shifting their attention and focus from the con 
tent of the speech to the form of the words. Typically, this 
skill for recognizing rhymes should emerge by 3-4 years of 
age. The module may show the child one or more different 
types of rhymes (using different Sound units, for example) in 
order to assess the child’s ability with different types of 
rhymes. 
0119) At step 162, the rhyme recognizing module may 
display two words along with their pictures on the user's 
display screen as shown in FIG. 6. For example, the module 
may display the picture of a Sun and a picture of a gun. In 
step 164, the module may display text below the pictures 
asking the user if the two words rhyme. In a preferred 
embodiment, the module may present a verbal prompt 
asking the user if the two words rhyme Since the users of the 
System may not be able to read. In Step 166, the user may use 
the user input device, Such as the keyboard, the mouse or the 
microphone of the speech recognition hardware, to respond 
to the question and the module may receive the response. In 
step 168, the module may determine if the response is 
correct. If the response is correct, the module may determine 
if there are other rhyme types to test in step 170. If there are 
more rhyme types to test, the module may display the word 
pair for the next type of rhyme in step 172 and loops back 
to step 164 to display the question about whether the two 
words rhyme. If there are no more rhyme types to test, the 
module may calculate the child's score in step 174. The 
Score may be calculated based on the percentage of pairs of 
items correctly identified as rhyming or not. In step 176, the 
module may display the Score to the user and the recom 
mender, based on the Score, may recommend one or more 
training tools to help the child improve his rhyme identifi 
cation skills. 

0120 Returning to step 168, if the response given by the 
user is not correct, then the module may determine the 
number of consecutive errors of the particular rhyme type in 
step 178. In step 180, the module may compare the number 
calculated above to a predetermined number and if the 
number of consecutive errors is more than the predetermined 
number, the module go to step 170 to determine if there are 
other rhyme types to be tested (assuming that more tests for 
the current rhyme types are not productive Since the user has 
already missed more than the predetermined number). If the 
number of consecutive errorS is less than the predetermined 
number, then the module may display the next word pair for 
the same rhyme type in Step 182 in order to continue testing 
the child's ability with that particular type of rhyme. In this 
manner, the rhyme recognizer module may test the child's 
abilities with respect to a variety of rhyme types to gain a 
better understanding of the child's deficiencies or abilities to 
recognize rhymes. For example, the module may determine 
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that the child only has deficiencies with respect to certain 
types of rhymes. Now, an example of the user interface for 
the rhyme recognition module will be described. 
0121 FIG. 6 is a diagram illustrating an example of how 
the child's rhyme recognition may be tested in accordance 
with the invention. In particular, an image 190 that may be 
displayed on the user's display Screen is shown. The image 
may include a picture of a first item 192 and a picture of a 
Second item 194 and the child must determine if the names 
of the two items rhyme with each other. In this example, the 
items are a Sun and a gun that do in fact rhyme. The image 
may also include displayed instructions 196 from the mod 
ule and one or more response buttons 198, 200, such as the 
“Yes” button and the “No” button in this example. As 
described above, the user may also respond to the query by 
using the keyboard or by Speaking into a speech recognition 
microphone. In accordance with the invention, the rhyme 
recognition module may present the rhyme recognition test 
as a Series of colorful images that reduces the child's test 
anxiety since the child may not even realize that he/she is 
being tested. Now, the rhyme generation module will be 
described in more detail. 

0122 FIG. 7 is a flowchart illustrating a method 210 for 
testing a child's ability to generate a rhyme. The rhyme 
generation module assesses a child’s ability to focus on one 
part of a word rather than the entire word. The ability to 
rhyme indicates the emergence of phonological awareneSS 
and processing skills and is a good early indicator of later 
reading ability. Typically, this skill begins to show as the 
child is 3-4 years old. 
0123. In step 212, the module may generate a word Sound 
on the Speaker of the user's computer and may display an 
image of the word being spoken. The module may also 
display a Series of other pictures of items in Step 214 and the 
user must determine which item in the Series rhymes with 
the spoken word. The module may then ask the user to Select 
the rhyming item in Step 216, the user may provide a 
response using one of the input devices (keyboard, mouse or 
microphone). Instead of a Series of images being displayed 
to the user, the module may provide a verbal prompt asking 
the user to generate a rhyming word and the user may speak 
the rhyming word into the microphone of the Speech rec 
ognition device. The module may then determine if the 
user's response is correct in Step 218. If the user's response 
is not correct, then the module may determine the number of 
consecutive incorrect responses in Step 220 and compare the 
calculated number to a predetermined number, n, in Step 
222. If the number of errors is less than the predetermined 
number (e.g., the user should be tested more on that rhyme 
type), the module may display the next image in step 224 
and return to step 214. If the number of consecutive errors 
is greater than the predetermined number (e.g., it is no 
longer useful to continue testing this rhyme pair because the 
user does not understand it) or the user's response was 
correct, the module may determine if there are more rhyme 
types to test in Step 226. If there are more rhyme types to 
test, then the module may display the items for the next 
rhyme type in step 228 and return to step 214 to elicit the 
user's response. If there are no other rhyme types (i.e., the 
user has completed the module), the module may calculate 
a Score in Step 230 (the score is equal to the percentage of 
items correctly identified as rhyming) and may display the 
results of the test and any recommendations from the 
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recommender in step 232. The recommendations from the 
recommender are similar to those described above and 
therefore will not be described here. Now, an example of the 
rhyme generation test is described. 

0.124 FIG. 8 is a diagram illustrating an example of how 
the child's rhyme generation may be tested in accordance 
with the invention using an image 240. The image may 
include an image 242 of the spoken word that may be a 
"pup” in this example. The image 240 may also include one 
or more images of other items 244-248 (a horn, a bed and a 
cup in this example) and displayed instructions 250 as 
shown. During the test, the user may hear the word "pup', 
see the picture of the “pup” and select the item below it that 
rhymes with the pup. In this example, the user is Supposed 
to Select the picture of the cup. AS above, instead of a Series 
of images being displayed to the user, the module may 
provide a verbal prompt asking the user to generate a 
rhyming word and the user may speak the rhyming word into 
the microphone of the Speech recognition device. AS above, 
the use of images to test the child’s ability reduces the 
child's test anxiety since the child may not even realize that 
a test is being conducted. Now, more details of the beginning 
and ending Sound recognizer module will be described. 

0125 FIG. 9 is a flowchart illustrating a method 260 
performed by the beginning and ending Sound recognizer 
module for testing the child’s ability to distinguish the 
beginning and ending % Sounds of a word. In particular, the 
module tests a child’s ability to recognize Sounds in words. 
Once the child establishes the skill to recognize the begin 
ning and ending Sounds of a word, the child may more 
readily learn to isolate the Sounds in a word and hear them 
Separately. A normal kindergarten child is typically able to 
identify which word in a group of three words begins with 
the Same first Sound as the target word. Most normal first 
grade Students can perform the harder task of identifying the 
word in a group with the Same last Sound. 
0.126 In step 262, the module may present a spoken word 
naming an item and display an image of the item to the user. 
In Step 264, the module may query the user about which item 
in a Sequence of items has the same beginning Sound as the 
item. The module may then receive a user's response from 
the user entering the response into the input devices as 
described above in step 266. In step 268, the module 
determines if the response is correct. If the response is not 
correct, the module may determine the number of consecu 
tive errors for the particular beginning Sound in Step 270 and 
compare the calculated value with a predetermined value, n, 
in step 272. If the calculated value is not less than the 
predetermined value (i.e., the user should be asked more 
questions about that particular type of beginning Sound), 
then the module may present the user with another spoken 
word and picture in step 274 and return to step 264 to gather 
the user's response. 

0127. Returning to step 268, if the response of the user is 
correct, the module determines if all of the beginning Sounds 
in the test are completed in Step 276 and either presents the 
next beginning sound in step 278 and returns to step 264 if 
there are other beginning Sounds to test or begins testing the 
ending Sounds. In particular, the module may present a 
spoken word and a picture of the item in Step 280 and query 
the user about which item in a Sequence of items has a 
similar ending sound in step 282. In step 284, the module 
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may gather the user's response and determine if the response 
is correct in Step 286. If the response is incorrect, the module 
may determine the number of consecutive errors for the 
particular ending Sound in Step 288, compare the calculated 
number to a predetermined number in step 290 and display 
a next word in step 292 and returns to step 282 if the 
calculated number is less than the predetermined number. If 
the calculated number is not less than the predetermined 
number or the user's response is correct, the module may 
determines if the ending Sounds has been completed in Step 
294. If the testing of the ending sounds has not been 
completed then the module may present the next word in 
step 296 and return to step 282. If the ending Sounds are 
completed, the module may calculate a Score based on the 
percentage of correct responses in step 298. In step 300, the 
module and the recommender, respectively, may generate a 
display of the Score and any recommendations about training 
tools that the user may use to improve his recognition of the 
beginning and ending Sounds of a word. Now, an example of 
the user interface for testing the ability to discern the 
beginning and endings of words will be described. 
0128 FIG. 10 is a diagram illustrating an example of a 
user interface 310 of how the child’s ability to discern the 
beginning and ending of words may be tested in accordance 
with the invention. In particular, the user interface may 
include a picture of the current word 312 that is a leg in this 
example, and a Series of pictures 314 showing other items. 
The user must recognize the beginning Sound of the leg and 
then determine which picture of an item shows an item with 
the same beginning Sound. The user may then select an item 
by clicking on the item. In this example, the correct response 
is the lamp. Now, a method for testing a child’s ability to 
blend Sounds will be described. 

0129 FIG. 11 is a flowchart illustrating a method 360 for 
testing a child's ability to blend Sounds. In particular, the 
game tests the user's ability to blend units of Sound Such as 
Syllables or phonemes together. The blending of these units 
of Sound together requires a knowledge that individual 
Sounds may be combined to form a word, but does not 
require letter recognition. The blending of Sounds is an 
important reading skill Since, when children Sound out a 
word, they must be able to then blend all of the sounds 
together to form the whole word. Typical children normally 
develop the blending skill during the early kindergarten 
yearS. 

0130. In step 362, the module may display one or more 
graphical representations of items and present a Spoken 
word, with its Sound units Separated by equal intervals of 
time, to the user, Such as “k-ey'. The module may then ask 
the user to identify the graphical item referred to by the 
spoken word in Step 364 and receive the response from the 
user using one of the input devices, Such as the keyboard, 
mouse or microphone of the Speech recognizer. In Step 366, 
the module may determine if the response received is 
correct. If the response was not correct, the module may 
determine the number of consecutive errors for the current 
sound unit in step 368. In step 370, the module may 
determine if the number of consecutive errorS is less than a 
predetermined threshold and present the next word with 
Similar Sound unit types in Step 372 and loop back to Step 
364 if the number of consecutive errors is not less than 
predetermined threshold. If the number of consecutive errors 
is not less than the predetermined threshold or if the prior 
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response was correct, the module may determine if there are 
other sound unit types to test in step 374. If there are other 
Sound unit types, the module may present a word with Sound 
units of the new type in step 376 and loop back to step 364 
to test the child using the new Sound unit type. If there are 
no more Sound unit types to test, the module may determine 
the user's score in step 378 based on the percentage of 
correctly answered items. In step 379, the module may 
display the Score to the user and the recommender may 
recommend one or more training tools that may help the user 
improve the blending Sound ability and that may be down 
loaded from the diagnostic System. An example of the user 
interface for testing the blending of Sounds will now be 
described. 

0131 FIG. 12 is a diagram illustrating an example of a 
user interface for testing a child’s ability to blend Sounds 380 
in accordance with the invention. AS shown, the user inter 
face 380 may include graphical representations 382-386 of 
one or more items, Such as a key, a doll and a bell in this 
example, that the user may select in response to the Spoken 
word's Separated Sound units. AS described above, the user 
may respond to the questions by clicking on the image, 
pressing a key on the keyboard or Speaking a name into the 
microphone of the Speech recognizer. In this example, the 
correct response is to select the key 382. Now, a method for 
testing the Sound Segmenting ability of a user will be 
described. 

0132 FIG. 13 is a flowchart illustrating a method 390 for 
testing a child's ability to Segment Sounds in which the 
user's ability to Segment a unit of Sound, Such as a word, into 
its constituent Sound units, Such as Syllables and phonemes, 
is tested. The ability to Segment phonemes is a reliable 
predictor of reading Success and usually is developed prior 
to and during kindergarten. In Step 392, a Sequence of 
Sounds units, Such as a Sentence, is spoken to the user. In Step 
394, the user is queried about how many words the user 
heard and the response from the user may be shown graphi 
cally as shown in FIG. 14. In the example shown in FIG. 16, 
the sentence “I have two brothers” was presented to the user, 
the user activated an input device (clicked the mouse button, 
hit a key or spoke into the microphone) four times to indicate 
that four words were heard, and four items 395 are shown on 
the display. 

0.133 Returning to FIG. 13, the accuracy of the user's 
response is checked in step 396. If the response is not 
correct, the number of consecutive errors is determined in 
step 398 and compared to a threshold value in step 400. If 
the number of errors is less than the threshold, the next 
Sequence of Sounds units is presented to the user in Step 402 
and the method loops back to step 394. If the number of 
errorS is not less than the threshold or the prior response of 
the user was correct, it is determined if there are more tests 
with a different sequence of Sound units in step 404. If there 
are more tests, a new Sequence of Sound units is presented 
in step 406 and the method loops back to step 394. If all of 
the tests have been completed, then the user's Score is 
determined (as a percentage of correct responses) in Step 408 
and the Score and any recommendations based on the Score 
are displayed in step 410. Now, a method for testing a child's 
ability to manipulate Sounds is described. 

0134 FIG. 15 is a flowchart illustrating a method 420 for 
testing a child’s ability to manipulate Sounds. In particular, 
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the user's ability to manipulate phonemes is tested Since that 
ability is highly correlated with reading ability through the 
12" grade. In step 422, the user is presented with a spoken 
word. In the example shown in FIG. 16, the spoken word is 
“cake'. In Step 424, a graphical representation of constituent 
Sound units is displayed for the user. In the example shown 
in FIG. 16, the graphical representations may be one or 
more blocks 426 (three for the word “cake” with the first and 
last blocks being the same color Since the first and last Sound 
units of “cake” have the same sound). In step 428, the user 
is asked to rearrange the blockS shown or use the available 
other blocks (as shown in FIG. 16) to form a new word and 
the user rearranges the blocks with an input device. In the 
example, the user is asked to change “cake” to “cape'. A 
correct response would be to have three blocks wherein a 
third block 429 has a color that does not match the other two 
blocks indicating that the third sounds unit is different from 
both the first and second sound units. In step 430, the 
accuracy of the response is determined. If the response is not 
correct, the number of consecutive errorS is determined in 
step 432 and compared to a threshold value in step 434. If 
the threshold value is not exceeded (indicating that the same 
type of manipulation should continue to be tested), the next 
manipulation of the same type is presented in Step 436 and 
the method loops back to step 424. If the number of errors 
exceeds the threshold (indicating that the child is having too 
much trouble with the current type of manipulation) or if the 
prior response was correct, it is determined if there are more 
types of manipulations to test in step 438. If there are more 
types to test, the next type of manipulation is presented in 
step 440 and the method loops back to step 424. If there are 
no more types of test, the Score of the user is determined in 
Step 442 (based on the percentage of correct answers) and 
the Score and any recommendations are displayed to the user 
in step 444. Now, a method for testing the ability to recall 
spoken words will be described. 
0135 FIG. 17 is a flowchart illustrating a method 450 for 
testing a child’s ability to recall spoken items in Sequential 
order. The ability to recall a Sequence of Verbal material 
depends on the ability to accurately represent the essential 
phonological features of each item in working memory and 
phonological coding efficiency is a primary determinant of 
performance of this task. Typically, the ability to recall a list 
of spoken items increases with age from about 1 digit and 2 
words at 4 years old to 8 digits and 6 words at 12 years old. 
In Step 452, a Sequence of words and/or digits is spoken with 
equal intervals between each word or digit through the 
Speaker of the computer to the user. The user then repeats the 
Sequence back using an input device Such as a microphone 
of the speech recognizer in step 454. FIG. 18 illustrates an 
example of a Sequence of digits that are presented to the user. 
In Step 456, the response is checked for accuracy. 
0.136 If the response is not correct, then the number of 
consecutive errors is determined in step 458 and the number 
of consecutive errors is compared to a threshold in step 460. 
If the threshold is not exceeded, then the next Sequence of 
words and/or digits is presented in Step 462 and the method 
loops back to step 454. If the threshold is exceeded or if the 
last response was correct, it is determined if there are more 
types of Sequence of words to test in Step 464 and the method 
presents a new type of Sequence in Step 466 and loops back 
to step 454 if there are more types. If all of the types of 
Sequences have been completed, then the user's Score is 
determined in Step 468 (as a percentage of correct responses) 
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and the Scope and any recommendations for training mod 
ules is displayed in step 470. Now, a method for testing rapid 
naming ability will be described. 

0137 FIG. 19 is a flowchart illustrating a method 480 for 
testing a child's ability to rapidly name Visually-presented 
items. In particular, an inability to name Visual objects 
typically underlies a reading disorder. In Step 482, an array 
484 (an example of which is shown in FIG.20 as a first row 
of a 4x6 array) is displayed to the user. In step 486, a timer 
is Started and the user is asked to name all of the items in the 
array as fast as possible in Step 488 using an input device 
Such as a microphone of a speech recognizer. The timer may 
actually be started when the user makes his/her first 
response. After each response, the accuracy of the response 
is determined in step 490. If the response is not correct, then 
the number of consecutive errors is determined in step 492 
and compared to a threshold in step 494. If the threshold is 
exceeded, the test is aborted. If the threshold is not 
exceeded, then the user continues to identify the items in the 
array. If the prior response was correct, then it is determined 
if there are more items to name in step 496 and the method 
loops back to step 488 if there are more items. If all of the 
items have been named, then the timer is stopped in step 498 
and the score is determined in step 500 based on the total 
time of the responses. In step 502, the score and any 
recommendations for training modules are displayed. Now, 
a method for testing the ability to name letters and associate 
sounds with symbols will be described. 

0138 FIG.21 is a flowchart illustrating a method 510 for 
testing a child's ability to name letters and associate a 
phoneme sound with a letter. The inability to name letters 
may indicate a reading problem at the kindergarten level 
while an inability to associate a phoneme Sound with a letter 
may indicate a reading problem at the first and Second grade 
level. In step 512, a letter's name is spoken to the user by the 
computer. In step 514, the user may identify the letter in an 
array of letters 516 (as example of which is shown in FIG. 
22) and Select the appropriate letter using an input device. In 
Step 518, the response accuracy is determined and it is 
determined if there are more letters. If there are more letters, 
the method loops back to step 512. If all of the letters have 
been completed, then a phoneme Sound is generated by the 
computer and heard by the user in step 520. The user may 
then indicate the corresponding letter for the phoneme Sound 
in Step 522 and the accuracy of the response is checked. In 
Step 524, it is determined if there are more phonemes to test 
and the method loops back to step 520 if there are more 
phonemes. If the phonemes have been completed, then the 
user's Score is determined in Step 526 and the Score and any 
recommendations about training modules is displayed in 
step 528. Now, a method for testing a child’s ability to 
decode words will be described. 

0139 FIG. 23 is a flowchart illustrating another method 
530 for testing a child’s ability to decode words. In particu 
lar, the method tests a child’s ability to decode (i.e., read by 
Sounding out) nonsense and real words since research has 
shown that the best measure of the ability to apply knowl 
edge about grapheme-phoneme correspondences to reading 
words is a test of non-word phonemic decoding fluency. 

0140. At step 532, the module may display a set of words 
533 on the screen (an example of which is shown in FIG. 
24) and then present a spoken word. In step 534, the module 
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asks the user to identify the written word that was just 
spoken to the user. AS above, the user's response may be 
provided using one of the input devices, Such as the key 
board, mouse or microphone of the Speech recognizer. 
Instead of Speaking the word to the user, the module may 
present the word to the user is a visual manner. In step 536, 
the module determines if the correct response was received. 
If the response was not correct, then the module may 
determine the number of consecutive errors for the particular 
syllable type in step 538 and compares that calculated value 
to a predetermined threshold value in step 540 to determine 
if the calculated value is less than the threshold value. If the 
calculated value is less than the threshold, then the next 
spoken word for the Same Syllable type is presented in Step 
542 and the method loops back to step 534 to determine the 
user's response. If the number of consecutive errorS is 
greater than the threshold or the prior response was correct, 
the module may determine if there are more Syllable types 
to be tested in step 544. If there are more syllable types to 
test, the module presents the next word for the next syllable 
type in step 546 and loops back to step 532 where a new 
spoken word is presented to the user. If there are no more 
Syllable types to test, the module may repeat the above 
testing (not shown in the flowchart for clarity reasons) 
process for one or more nonsense words in step 548. Once 
the above testing proceSS has been repeated for nonsense 
words by testing if it is completed in step 550 and looping 
back to step 548, the module may determine the score of the 
child in step 552 wherein the score is calculated as a 
percentage of items that have been correctly answered. In 
step 554, based on the score, the module may display the 
Score and the recommender may recommend one or more 
training tools to improve the child's decoding skills if the 
Score reveals a decoding deficiency. Now, a method for 
testing fluent reading will be described. 

0141 FIG.25 is a flowchart illustrating a method 560 for 
testing a child’s ability for fluent reading. Slow or inaccurate 
decoding interferes with the ability of the child or user to 
extract meaning from the text. A typical child may read and 
respond to 30 Sentences of the nature presented in this 
diagnostic tool in two minutes. The Sentences may be 
questions (“Is the dog red?”) or statements (“The dog has 
fur.”) to which the user responds. In step 562, a question 564 
is displayed to the user along with two answers 566 (an 
example of which is shown in FIG. 26). A timer is started 
in step 568 as the user makes his first response in step 570. 
In step 572, the accuracy of the response is determined. If 
the response is not accurate, then the number of errors made 
is compared to a threshold in step 574. If the number of 
errors are less than the threshold, then the method loops back 
to step 562 to continue testing. If the number of errors are 
more than the threshold or the prior response was correct, it 
is determined if the time exceeded two minutes in step 576. 
If the time is less than two minutes, then the method loops 
back to step 562. If the time exceeds two minutes, the total 
number of correct responses is tallied and then the entire test 
is repeated in step 577 and the score of the user is determined 
in step 578. The total score of the user is calculated by 
determining the user's Score for each two minute test and 
then averaging the Scores from the two tests to arrive at a 
final Score. For example, a user may score 30 on the first test 
and 28 on the second test so that the final score is 29. In step 
580, the score and any recommendations of training mod 
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ules is displayed to the user. Now, the training module 
recommender in accordance with the invention will be 
described. 

0.142 FIG. 27 is a flowchart illustrating the training 
recommender method 590 in accordance with the invention. 
The method identifies, recommends and makes available 
Specific training modules based on an individual’s or a 
group's assessment profile based on the results from the 
various tests performed by the diagnostic tool in accordance 
with the invention. In particular, the recommender may 
automatically recommend one or more training modules 
based on the test results. In step 592, the recommender 
gathers the data for the individual or group and analyzes it. 
In step 594, the recommender determines the individual or 
group's skill in each skill area tested by the diagnostic tool. 
In step 596, the recommender matches the skill level of the 
individual or group in a particular skill area with an appro 
priate training module. For example, the particular Score of 
a user, Such as close to normal, on a particular test, Such as 
rhyme recognition, may cause the recommender to recom 
mend a lowest level (least amount of training) of the rhyme 
recognition training tool to help the child. For a child with 
more rhyme recognition deficiencies, the recommender may 
recommend a higher level training tool with more rhyme 
recognition training. An another example, the particular 
Scores of a user on the various Syllable types in the rhyme 
recognition test may cause the recommender to recommend 
no training for open rime Syllable types but to recommend 
training for closed rime Syllable types. 

0143. In step 598, the recommender may display the 
recommended training modules to the user. The user may 
then select the recommended training modules in step 600 
and the training modules may be downloaded to the user's 
computer So that the user may use the training modules to 
improve the skill areas that require it. In this manner, the 
diagnostic System in accordance with the invention not only 
diagnoses reading problems using the various skill tests but 
also recommends training modules that may help improve a 
deficient skill. Thus, the diagnostic System makes it easy for 
a parent to have the child tested for deficiencies and then to 
receive the tools that help correct any deficiencies. Now, an 
example of a report that is generated by the diagnostic 
system in accordance with the invention will be described. 
014.4 FIG. 28 illustrates an example of a user interface 
700 displaying a data report that is generated by the com 
puter-based phonological skills diagnostic System in accor 
dance with the invention. Further details of the data report 
ing in accordance with the invention are contained in 
Appendix A which is incorporated herein by reference. In 
accordance with the invention, there may be two types of 
data reports including a graph and a table. A data graph (as 
shown in the example shown in FIG. 28) or a data table 
displays data to show individual students test results of all 
the Subtests and compare the test results (total Score com 
parison or individual Subtest Score comparison) among 
Students, acroSS classes or Schools. The data tables can be 
Sorted by Scores and provide normative data for comparison. 
Now, the example of the data graph in accordance with the 
invention will be described. 

0145 The data graph shown in FIG. 28 may provide 
various information to a user of the System. In this example, 
the data graph illustrates the percentage correct for a par 
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ticular test (Rhyming Recognition in this example) for a 
particular school class (Ms. Davis Class 1A at Central 
School in this example). As shown, this graph illustrates the 
percentage correct of one or more students (Melissa, Robert, 
Ken, Beth, etc. in this example) at different points in time. 
In a preferred embodiment, the full names of the Students are 
shown on the data report. In this example, each Student's 
Score (a percentage of correct answers in the Rhyming 
Recognition test) prior to any training (pre-test), after a first 
round of training and testing (post-test 1) and after a second 
round of training and testing (post-test 2) are shown. In a 
preferred embodiment, the different Scores are color coded 
for easier viewing So that, for example, the pre-test Score is 
a green bar, the post-test 1 Score is a blue bar and the 
post-test 2 Score is a red bar. AS shown, each bar lists the 
actual percentage that is represented by the bar, but that 
percentage can be Suppressed by clicking on a button 702 on 
the user interface. In particular, when the button is clicked, 
all the percentages on the Screen are hidden and the button 
will change to Show Percentages. When the Show Percent 
ages button is clicked, all the percentages will be shown on 
the Screen and the button changes back to SuppreSS Percent 
ageS. 

0146 The user interface may include an “Other Test 
Section button 704. If the user clicks on the “Other Test 
Section” button, a drop menu 740 (an example of which is 
shown in FIG. 29) appears that shows all of the subtest titles 
that can be Selected by the administrator/teacher. Using the 
menu, a teacher can Select a Subtest to See Students test 
results on this particular Subtest. Thus, the data graph is 
dynamic in that the teacher/administrator can change the 
data shown in the graph at any time. The user interface may 
further include a Zoom button 706 that permits the teacher to 
change the number of Students whose data is displayed on 
the graph. For example, there may be 18 Students in the class 
shown in FIG. 28, but the graph shown in FIG. 28 only 
shows the test results for Six Students. By clicking on the 
Zoom Out button, the teacher can see all the students’ test 
results but details for each student will be missing so that the 
data can fit into the graph and the button will change to 
Zoom In. When the Zoom. In button is clicked, the default 
six students test results will be shown on the screen and the 
button will change back to Zoom Out. The purpose of having 
the Zoom out function is to provide a general picture of the 
class performance. 
0147 The user interface may further include a back 
button 708 that permits other student scores to be displayed 
in the graph while retaining all of the data about each 
Student. In other words, the graph defaults to showing a 
predetermined number of Students, Such as Six, and the back 
button permits the teacher to browse through the detailed 
Scores of the entire class by Viewing a predetermined 
number of Students at a time. For example, if the Six Students 
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shown on the Screen are the first six in the class, then this 
button will be inactive Since there are no prior Students. 
However, when the six students on the Screen are not the first 
Six, clicking on this button will show the previous Six 
Students full test results. The user interface may also 
include a forward button 710 that permits the teacher to see 
the full scores for the next predetermined number of stu 
dents. Thus, if the Students shown on the Screen are the last 
six in the class, then this button will be inactive. When the 
Six Students on the Screen are not the last Six, clicking on this 
button will show the next six students test results. Using the 
back and forward buttons, the teacher is able to browse 
through the full test results for the entire class. 
0.148. The user interface may further include a graph 
display button 712. When the teacher/administrator clicks 
on the button, a drop down menu 750 with small graphs will 
shown (as shown in FIG. 30) for the teacher to choose a data 
display she prefers. For example, as shown in FIG. 30, the 
menu permits the teacher to choose the data display of one 
test (pre, or post 1, or post 2), or two tests (pre and post 1, 
or pre and post 2, or post 1 and post 2), or three tests together 
(pre, post1, and post2). As with the other elements of the 
user interface, this menu is dynamic is that it changes 
depending on the actual test data. For example, if Students 
take the Same test more then three times, there will be more 
combinations. For example, if there are four tests (one pre 
test and three post tests), then there will be 14 different data 
graph choices including: pre, post 1, post 2, post 3, pre & 
post 1, pre & post 2, pre & post 3, post 1 & post 2, post 1 
& post 3, post 2 & post 3, pre & post 1 & post 2, pre & post 
1 and post 3, pre & post 2 & post 3, pre & post 1 & post 2 
& post 3. Using this data View module, a teacher or 
administrator can view any test data in the System in various 
different formats, etc. Since the data view module is 
dynamic and tracks the information in the System, it is able 
to provide the user with constantly updated information. 
014.9 The user interface may further permit the user to 
Select a data report print choice. In a preferred embodiment, 
there may be three different print choices. The first print 
choice is a “Print All' choice in which reports for all the 
Students or Subtests of the graph or table on the Screen are 
printed. A second print choice is the “Print Current Student/ 
Subtest” choice in which the report for the student/subtest 
currently on the Screen is printed. The third print choice is 
a “Print . . . . choice in which the user is allowed to select 
the reports for certain student or subtest that the user would 
like to print out of the graph or table on the Screen. 
0150. While the foregoing has been with reference to a 
particular embodiment of the invention, it will be appreci 
ated by those skilled in the art that changes in this embodi 
ment may be made without departing from the principles 
and spirit of the invention, the scope of which is defined by 
the appended claims. 
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Appen DX A 
Cognitive 
Concepts, Inc. 

Solutions for Literacy and Language" 
OPAL Data Graphing 

SBIR Data Reporting / Graphing requirements 

> Need interface to gettput information of school district, school region, school name, and class 
(with the option of retrieving this information directly from schools' student data files) 
Need interface to assign students to test versions and computer terminals 
Need to assign district, school region, school, class, and group ID and individual student ID 
numbers for storage and retrieval of data 
Display data as shown in the tables and graphs 
Display district, region, school, teacher, class, grade level on charts (see sample) 
Display name of test, CCI logo, copyright, disclaimer 
Use different colors for pre-test and post-test bars on graphs (maximum display of two (2) most 
recent test administrations) 
Need interface to assign ID number for storage and retrieval of data 
Display date of pre- and post-test, chronological age (date of test taken - date of birth), and grade 
of the student for individual student reports. Pre-test and post-test dates need to be labeled (see 
samples). 

SBIR Data Reports 

> There are three data reportformats for class teachers to access and two more data report forms for 
school level and above. For individual parents, only individual student data summary is provided. 
Y Class Data Graphs (see the report samples on pages 4-7). 
Y Class Comparison with Multi-State Sample Average Tables (see the report samples on page 

9). 
Y Individual Student Data Summary (see the report samples on pages 10-12: This report is a 

two-section table to show students' performance at their grade level and Full version level). 
Y District/Region/School/Class Data Graphs & Tables (see the report samples on pages 14-16). 

Click "region” at district level to link to the school level graphs and click"school” at region 
level will link to the class level graphs. Click pre-test/post-test bar will link to pre-test/post 
test database tables. The database will have the function of retrieving all the (school/class) 
students' data with search and sort capabilities (e.g., search grade level - land Blending 
Phonemes > 3; sort total score in descending order, etc.) The default fields for the table will 
be student name, 8 subtest total Scores, total score for the test, and total time spent; 11 fields 
for pre-test and post-test respectively. (link interface design needs to be discussed with Noah) 

Y Comparison of Regions/Schools/Classes to Multi-State Sample Average (see the report 
samples on pages 19-20) 

> Landscape will be the default print layout for all graphs. Portrait will be the default print layout for 
all tables. There should be an option of Landscape or Portrait for printing. 

> Teachers should be able to access a "first level button menu' from where they can click on the 
buttons to access the data they are interested and print the reports they need. The button's name 
reflects what information teachers can expect to get from this report. When the pointer moves 
inside the button area, a floating window showing the detail information about the reports in this 
branch (e.g., Answer your questions: What is the profile of relative strengths & weakness for my 
class ... - see document Hyperlink Descriptions). Reports are linked together. They can also be 
accessed by clicking on the buttons (hyperlinks) on another report. 

> There will be six buttons on the "first level button menu" screen. They are 
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Average Score on All Test Sections (Graph) 
Total Score Comparison (Graph) 
Class Comparison with Multi-State Sample Average (Table) 
Individual Student Data Summary (Table) 
District/Region/School/Class Data Graphs & Tables 
Comparison of Regions/Schools/Classes to Multi-State Sample Averages (Table) 

X For individual packages (packages for parents), only Individual Student Data Summary report is 
needed. 

X Class teachers can only access their students’ data, so when they access the "first level button 
menu', buttons for the school and above levels are inactive. 

X. There will be a Backbutton and a Menu button on all the graphs and tables. Clicking on Back 
button to bring the user to the previous screen (where it comes from) and on Menu button to bring 
the user to the first level button menu for another option. 

X. There will be a Print button on each data report screen, where teachers can click to print the 
report(s). When they click the Print button, a window pops up and provides the choices of “Print 
All”, “Print Current Student/Subtest', and “Print...” 

o Print All: print all the reports of the form on the screen that the teacher is seeing. For example, 
if there are a total of 35 reports (students), they will all be printed at one time. 

o Print Current Student/Subtest: print the current report of the form on the screen that the 
teacher is seeing. For example, if there are a total of 35 students' records but on the 
screen that is Jim's report, only Jim's is printed out. 

e Print...: there should be a pull-down menu with all the registered students' names for student 
reports or subtest names for subtest reports listed. Teacher can click to choose those 
he/she needs to print out. For example, the teacher can choose to print Jim, Lynn, 
and Susan’s reports from 35 students. 

> Names on the X axis will be first initial + last name or full name (will be based on how many 
characters are acceptable for the database) 

> Text on the X and Y axes can change directions 
> For District Region/School/Class data, the access permission will be as follows: 

Level Access Grade level for comparison 
Permission Kindergarteners First Graders Second Graders 

District access 

V V V 

Region access 

School access 
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Formulas: 

- 1 
Mean (Average): X = - XE Xi where n = observations (subject number) 

Standard Deviation: SD = 1 | XE (xi-x) 
- 

Notes for Graphs and Tables: 
S. Limited by space, the components of graphs are not proportionally sized. The layout of the graphs 

on screens should be designed such that 1) font for title should be bigger; 2) title should be placed 
in the center across top; 3) use right shapes fgraphics for buttons, for example, right arrow for Go 
Next; 4) allow enough space between components on the screen; 5) everything on the screen 
should visually please eyes and be readable; and 6) use color but no more than 4 colors on each 
screen.) 
For those graphs that cannot show all the data at a time (e.g., sample graphs 2 and 3 for class data), 
there will be next and previous arrow buttons, and zoom-in and zoom-out buttons. Default for 
these graphs will be the first 10 records. Click the “next” arrow button to show the next 10 records 
and "previous' arrow button to show the previous 10 records. Click on the "zoom-out” button to 
see all the data, and "zoom-in' button to go back to default graph. 
For those graphs showing subtests on the x axis, the test item numbers should be variables. They 
will change based on different versions (e.g., in the sample graph, there are 12 test items for 
Rhyming, the number 12 should change to 15 if there are 15 test items). 
For all the bar graphs, there is a Data Values On/Off toggle button to provide the option of having 
or not having values on the graphs. 
On some graphs and tables, there will be a cycle-through button (see samples). They can be 
clicked to cycle through the eight subtests, 6 grade level versions, or the 35 students. (It will be 
replaced with a pull down f up menu for the user to select the items they’d like to have) 
There should be somewhere on the screen to let the user know how to use the cycle-through 
buttons (or pull down/up menu) to see different graphs or tables, and toggle buttons to access 
different mode. 

There will be a button on all the graph and table screens with the options of having a report 
displaying 1) all the test results, 2) Pre-test and the most recent post-test, and 3) the two most 
recent tests. (Definition: the first test is pre-test; the other tests are post-test (1..n)) 
Display corresponding test dates for individual student’s test result reports. 

Kindergarten, First Grade, Second Grade, GradeK Full (full test), Grade1 Full, and Grade2 Full. 
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Class Data Graphs 
1. Average score on all test sections (click on the subtest name (e.g., Rhyming) to view more detailed 

results for that subtest (graph3)) 
For whatever version of the test (KA, KB, 1A, 1B, 2A, 2B, FA, FB), the graph layout will be designed 
the same way; all the subtests will be displayed. However, only those available subtests will be 
highlighted (active); all the unavailable subtests will be inactive (gray out). 

rei - “r”“"“r www.r-www.www.wrwr.t-rw-mm 

Average Score on All Test Sections 
Ms. Davis' Class 1Aat Central School 

----------- 

Pre-Test Rost-Test 

CN 

H to 88 88 88 
to 90 

SR 8O C) E 70 
r d 60 

5. 49 
| C E 

? Rhymng First Sound Blending Deleton LetterName Letter Sound Phonetic Reading 
Distris? (12 items) Comparison (12 items) (12 items) (26 items) (26 items) Decoding Fluency 

| Region (12 items) (12 items) (40 items) 
Report Date 

www.www.www.www. ma------ 

* This is an example of having data values on. All the other graphs are examples having data 
values off. 
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2. Total score comparison (Student names will display evenly across the X axis; Click on the student's 
name (e.g., J. Lambatos) to view individual student performance on all subtests (graph 4)) 

War.M. TT T TTTTTT•YW-WW www.WYYY-Mwww.wwt.-growow.ww.gasaw-wx-awwara---...namew-wow 

Nov. 7, 2002 

Total Score Comparison 
Ms. Davis' Class 1A at Central School 

District 
3. - - - Region 

Pre-Test Post-Test Report Date 

100 
90 
80 
70 
60 
50 - 
40 - 
30 
20 

H | 1 8 
J. Lombatos L. Westy J. Pirzadeh ABelkin D. Susler C. Boyton - 

ul------------ ----- 
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3. Students' performance on 1 sub-test (Student names will display evenly across the X axis; click on the 
student name to view the individual student's performance for all the subtests (graph 4); click on the 
button to see the corresponding Table: Comparison with Multi-State Sample Average. 

Rhyming r 
Ms. Davis' Class 1A at Central School 

-- -u- District - 

Pre-Test Post-Test Region 
- Report Date 

100 , 
wo 3. 

9 
d 

: R 

i Q 
hi U w8 
i. d - 

O 88: 
- St. 
H 
i. U x 
: s . 

a 

J. Lombatos L. Wesly J. Pirzadeh ABelkin D. Susier C. Boyton - 
: 
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4. Individual student performance on all subtest 

-prouac ------ Jack Lambatos (age611)-A Test sections 
Ms. Davis, Class 1A, Central School 

Re-Test Rost-Test District Region 
- Pre-test: Date 

Post-test: Date 

: 
10 & 

Rhyning First Sound Blending Deletion LetterName Letter Sound Phonetic Reading 
(12 items) Comparison (12 items) (12 items) (26 items) (26 items) Decoding Fluency 

(12 items) (12 items) (40 iters) 

--- x·siowojows 

The above are sample Data Graph reports. Sub-test (e.g., Rhyming), and student name (e.g., J. Lambatos) 
are clickable. When they are clicked, another graph will display on the screen. The following flowchart and 
table show the hyperlink behavior and the number of graphs for each level: 
Hyperlink behavior 

The down arrows w The backbutton 
show the flow on graph 4 should 
through clicking be able to go back 
on subtests or 
student names; the 

where it comes 
from, that means, 

up arrows Ashow to recognize 
the flow through whether it comes 
clicking on the from graph 2 or 3. 
backbutton. 
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Number of graphs on each level (Here number indicates the number of graphs for each individual single 
test version package) 

Number Name 

1. 

First Sound Comparison 
Blending 

Phonemic Decoding Accuracy 
Reading Fluency 
Performance of Student name (age year-month) on All 
Test Sections 

Graph 4 (level 2/3) 
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Class Comparison with Multi-State Sample Average Table 
There will be a button at the first level named Class Comparison with Multi-State Sample Average. 
Clicking on this button will access an eight-button screen. Clicking on these buttons to access individual 
tables. The eight-button screen will include the following: 

Rhyming Letter Names 

First Sound Comparison Letter Sounds 

Blending Phonemic Decoding Accuracy 

Clicking on one of the buttons (e.g., Rhyming) to access the following table (Comparison with Multi-State 
Sample Average). The pre-test scores are sorted in descending order with the sample average and the 
header of Pre-Test highlighted as default. The Multi-State Sample Average row is always highlighted. To 
see post-test scores in descending order compared with sample average, click on the header Post-Test. The 
the header of Post-Test is highlighted. 

Rhyming District 
o p Region 

Comparison with Multi-State Sample Average Report Date 
Ms. Davis’ Class 1A at Central School 

| Student 
1 Jack. Lambatos | 15 14 
2 Leighton Pirzdeh 15 15 
3 14 15 

Post-Test 
14 

15 

15 

X 11 

o To see post-test scores in descending order compared with sample average, click on the header Post-Test 
O Click on each student's name to access Individual Student's Data Summary. 

Based on performance of n = 600 from CA, IL, FL. 

  

    

  

  

  

  

  



US 2002/0164563 A1 Nov. 7, 2002 
26 

Individual Student Data Summary 
This report can also be accessed through the “Individual Student Data Summary” button on the “first level 
button menu' screen. This report includes two test levels (grade level and full test) for each individual 
student. Items correct of the test taken, including test number and percentage, are shown in the table. 

District 

Test Report for Melissa (Kindergarten, Age 5-3) E. 
Report Date 

Items Correct 
Post-Test 

Date Date 
Kindergarten version 
Rhyming 12| 12 100% | | | Average = 
First Sound Comparison 12 9 75% 
Blending 12 || 6 || 50% 
Deletion 12 9 75% 
Letter Names 26 20 77% 

20 Letter Sounds 26 

Date Date Sample size F = 
Full version No. % No. % Sample size KF = 

Sample size 1F = 
Sample size 2F = 

Rhyming 12 | | | | | Average F = 
First Sound Comparison 12 Average KF = 
Blending 12 Average 1F - 
Deletion 12 Average 2F = 
Letter Names 26 
Letter Sounds 26 || | | | 
Phonemic Decoding Accuracy 12 
Reading Fluency 40 

Test Sample 
Average Scores' Test Sections 

Based on preliminary data gathered from sample (n = 450) in TN, OH, FL, and IL. 
Sample size F = (sample size of all those who took Full version); Sample size KF = (sample size of all K 

graders who took Full version); Sample size 1F = (sample size of all first graders who took Full version); 
Sample size 2F = (sample size of all second graders who took Full version); For a student report, only 
Sample size F and the sample size for that student's grade (e.g., for kindergarten student report, show 
Sample size F and Sample size KF) need to be shown in the report. 
Average F = (Average score of all those who took Full version); Average KF = (Average score of all 

those K graders who took Full version); Average 1F = (Average score of all those first graders who took 
Full version); Average 2F = (Average score of all those second graders who took Full version); For a 
student report, only Average F and the average for that student's grade (e.g., for kindergarten student 
report, show Average F and Average KF) need to be shown in the report. 
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Test Report for Juanita (First Grade, Age 6-10) s 
Report Date 

Test Sections Items Correct Test Sample 
Post-Test Average Scores' 

Date Date 

First grade version % No. 
Blending 12 10 80% 
Deletion 12 12 100% 
Phonemic Decoding Accuracy 12 9 75% 

40 Reading Fluency 30 75% 
Full version 

Letter Names 2 
Letter Sounds 2 

1. 
4. 

Phonemic Decoding Accuracy 
Reading Fluency 

Based on preliminary data gathered from sample (n = 600) in CA, FL, and IL. 
nr = (sample size of all those who took Full version); nk = (sample size of all Kgraders who took Full 

version); niF = (sample size of all first graders who took Full version); nr = (sample size of all second 
graders who took Full version) 
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Test Report for Tyron (Second Grade, Age 7-9) SE 
Report Date 

Test Sections Number Test Sample 
Average Scores' 

Second grade version 
Deletion |- 12 - 9 
Phonemic Decoding Accuracy 12 
Reading Fluency 40 
Full version L g 

H 
Rhyming - 
First Sound Comparison 
Blending 
Deletion 
LetterNames 
Letter Sounds 

Based on preliminary data gathered from sample (n = 600) in CA, FL, and IL. 
'nf = (sample size of all those who took Full version); nk = (sample size of all Kgraders who took Full 
version); niF = (sample size of all first graders who took Full version); n2 = (sample size of all second 
graders who took Full version) 
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The above are sample Data Tables and Summary reports. Clicking on students' names and the cycle 
through buttons will move to another report. The following flowchart and table show the hyperlink 
behavior and the number of reports for each level: 

Eight-button screen 

Students' Performance on Each subtest, 
comparison with sample average 

Individual student data summary 

Number of reports on each level (Here number indicates the number of graphs for each individual single 
test version package) 

Graph (level) 
Eight button level 1 N/A 
Report level 1 8 Rhyming: Comparison with Multi-State Sample Average 

Hyperlink behavi 

The down arrows v 
show the flow 
through clicking 
on subtest or 
student names; the 
up arrows Ashow 
the flow through 
clicking on the 
backbutton. 

Cycle through eight subtests 

Cycle through 35 students (Max) 

First Sound Comparison: Comparison with Multi-State 
Sample Average 
Blending: Comparison with Multi-State Sample Average 
Deletion: Comparison with Multi-State Sample Average 
Letter Names: Comparison with Multi-State Sample 
Average 
Letter Sounds: Comparison with Multi-State Sample 
Average 
Phonemic Decoding Accuracy: Comparison with Multi 
State Sample Average 
Reading Fluency: Comparison with Multi-State Sample 
Average 

Report level 2 35 (Max) Test Report for Student name (age year-month) 
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District/Region/School/Class Data Graphs & Tables 
When the “Comparison of Regions/Schools/Classes to Multi-State Sample Average” button on the “first 
level button menu' screen is clicked, districts can directly access the following graph 1; regions can 
directly access the following graph 2; and schools can directly access the following graph 3. Lower level 
graphs can also be accessed through higher level graphs. 

1. For School Districts (click the region name to access the graphs for all the schools' data; click the bars 
to access database tables for pre-test/post-test scores, where teachers can use sort and search functions 
to sort/search region information needed) 

Isaataa. iSSSSSSAAS SASS2’ 

Regions Comparison w: 
First Grade Averages, District 

100 
90 
80 
70 
60 
50 
40 
30 
20 
10 

Pre-Test 
Post-Test 

Region 1 Region 2 Region 3 Region 4 
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2. For Regions (click the school name to access the graphs for all the school classes data - three separate 
graphs of for Kindergarteners, for First Graders, and for Second Graders; click the bars to access 
database tables for pre-test/post-test scores, where teachers can use sort and search functions to 
sort search school information needed) 

Schools Comparison 
First Grade Averages, Region, District 

100 
90 
80 
70 
60 
50 
40 
30 
2O 
1O 

Pre-Test 
Post-Test 

School 1 School 2 School 3 School 4 
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3. For Schools (click the Performance Details button to access For School Performance Details graph; 
click the bars to access database tables for pre-test?post-test scores, where teachers can use sort and 
search functions to sort search class information needed) 

12 flaer a 

Comparison of First-Grade Classes' Total Score Averages 
School, Region, District 

1 

Class 4 Cla SS C a SS 2 Cla SS 3 

4. For School Performance Details (the test item numbers should be variables. They will change based on 
different versions (e.g., in the sample graph, there are 12 test items for Rhyming, the number 12 will 
change to 15 if there are 15 test items)). 

First-Grade Average Scores on All Test Sections 
School, Region, District 

Pre-Test Post-Test 
7 

CN 

s 
: is N4 
| o 

SR.S. | () ' 
& C 8. cs 

S E () 
5 
c) it to 

S. 
Rhyming first Sound Blending Deleton Letter Narie Letter Sound Phonetic Reading 
(12 items) Comparison (12 items) (12 items) (26 items) (26 items) Decoding Fluency 

(12 items) (12 items) (40 items) 
& 

pata Graphing.doc, Page 16 of 24, 6/2/01 
fi?hna asionar Reno-?hi Tai ph 
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The above are sample Data Graph reports at district, region, and school levels. The following flowchart and 
table show the hyperlink behavior and the number of reports for each level: 
Hyperlink behavior 

For School Districts The down arrows w 
show the flow 
through clicking 
on corresponding 
buttons; the up 

Cycle through six grade versions 

Cycle through six grade versions 
arrows. A show the 
flow through 
clicking on the 
backbutton. Cycle through six grade versions 

Cycle through six grade versions For School Performance Details 

Number of reports on each level 
Graph (level) Number Name 

For school districts (level 1) 6 Regions Comparison: Kindergarten Averages, District 
Regions Comparison: First Grade Averages, District 
Regions Comparison: Second Grade Averages, District 
Regions Comparison: GradeK Full Averages, District 

E Regions Comparison: Grade 1. Full Averages, District 

For regions (level 2) 6 
Regions Comparison: Grade2 Full Averages, District 
Schools Comparison: Kindergarten Averages, Region, 
District 

Schools Comparison 
District 
Schools Comparison: Second Grade Averages, Region, 
District 
Schools Comparison: GradeK Full Averages, Region, 
District 
Schools Comparison 
District 
Schools Comparison: Grade2 Full Averages, Region, 
District 

For schools (level 3) 6 Classes Comparison: Kindergarten Averages, School, 
Region, District 
Classes Comparison:: First Grade Averages, School, 
Region, District 
Classes Comparison: Second Grade Averages, School, 
Region, District 

: First Grade Averages, Region, 

: Grade1 Full Averages, Region, 

Nov. 7, 2002 

    

  

  

  

    

  

  

        

    

  



US 2002/0164563 A1 Nov. 7, 2002 
34 

Classes Comparison: GradeK Full Averages, School, 
Region, District 
Classes Comparison: Grade1 Full Averages, School, 
Region, District 
Classes Comparison: Grade2 Full Averages, School, 
Region, District 
Kindergarten Average Scores on All Test Sections 
School, Region, District 

For school performance details 
(Level 4) 

First Grade Average Scores on All Test Sections 
School, Region, District 
Second Grade Average Scores on All Test Sections 
School, Region, District 
GradeK Full Average Scores on All Test Sections 
School, Region, District 
Grade1 Full Average Scores on All Test Sections 
School, Region, District 
Grade2 Full Average Scores on All Test Sections 
School, Region, District 

Comparison with multi-state sample averages across Regions/Schools/Classes 

There will be abutton at the first level named Comparison of Regions/Schools/Classes to Multi-State 
Sample Average. Clicking on this button will access a three-button screen. Clicking on these buttons to 
access individual tables. The three-button screen will include the following: 

Comparison across Regions 

Comparison across Schools 

Comparison across Classes 

When districts access to this screen all the buttons are active; when regions access this screen, Comparison 
across Regions are inactive; When schools access this screen, only Comparison across Classes button is 
active. Clicking on a button to access the following table accordingly. The default table will be Comparison 
on Rhyming. The pre-test scores are sorted in descending order with the sample mean and the header of 
Pre-Test highlighted as default. To see post-test scores in descending order compared with sample mean, 
click on the header Post-Test. Then the header of Post-Test is highlighted. Click on individual 
Region/school can access this region/school's Comparison with Multi-State Sample Average across 
Schools/Classes table. 
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Rhyming 
Comparison of Regions to Multi-State Sample Average 

Grade 1, Full, District Report Date 

Mean Percentage Correct 
Post-Test 

o To see post-test scores in descending order compared with sample average, click on the header Post-Test. 
O Click on each region's name to access Comparison of Schools to Multi-State Sample Average. 

Rhyming 
Comparison of Schools to Multi-State Sample Average 

Grade 1, Full, Region, District Report Date 

Post-Test 

School 2 

School 1 

• To ScCpost-test scores in descending order compared with sample average, click on the header Post-Test. 
O Click on each school's name to access Comparison of Classes to Multi-State Sample Average. 

Based on performance of n = 450 from CA, IL, FL. 
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Rhyming 
Comparison of Classes to Multi-State Sample Average 

Grade 1, Full, School, Region, District Report Date 

86% 

86% 

Class 3 

o To see post-test scores in descending order compared with sample average, click on the header Post-Test. 

The above are sample Data Table reports at district, region, and school levels. The following flowchart and 
table show the hyperlink behavior and the number of reports for each level: 
Hyperlink behavior 

The down arrows V 
show the flow 
through clicking 
on region/school 
names; the up 
arrows A show the 
flow through 
clicking on the 
back button. 

<--> Cycle through eight subtests 
and six grade versions 

Cycle through eight subtests 
and six grade versions 

Cycle through eight subtests 
and six grade versions 

Based on performance of n = 450 from CA, IL, FL. 
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Number of reports On each level 

Table (level) T Number Name 
For school districts (level 1) 8X 6 Rhyming: Comparison of Regions to Multi-State Sample 

Average 

|- -- Grade version, District 
First Sound Comparison: Comparison of Regions to 
Multi-State Sample Average 
Grade version, District 

H Blending: Comparison of Regions to Multi-State Sample 
Average 
Grade version, District 
Deletion: Comparison of Regions to Multi-State Sample 
Average 
Grade version, District 
Letter Names: Comparison of Regions to Multi-State 
Sample Average 
Grade version, District 
Letter Sounds: Comparison of Regions to Multi-State 
Sample Average 
Grade version, District 

-- Phonemic Decoding Accuracy: Comparison of Regions 
to Multi-State Sample Average 
Grade version, District 
Reading Fluency: Comparison of Regions to Multi-State 
Sample Average 
Grade version, District 

For regions (level 2) 8 x 6 Rhyming: Comparison of Schools to Multi-State Sample 
Average 

- Grade version, Region, District 
First Sound Comparison: Comparison of Schools to 
Multi-State Sample Average 
Grade version, Region, District 
Blending: Comparison of Schools to Multi-State Sample 
Average 

- J Grade version, Region, District 
Deletion: Comparison of Schools to Multi-State Sample 
Average 
Grade version, Region, District 
Letter Names: Comparison of Schools to Multi-State - 
Sample Average 
Grade version, Region, District 
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Letter Sounds: Comparison of Schools to Multi-State 
Sample Average 
Grade version, Region, District 
Phonemic Decoding Accuracy: Comparison of Schools 
to Multi-State Sample Average 
Grade version, Region, District 
Reading Fluency: Comparison of Schools to Multi-State 
Sample Average 
Grade version, Region, District 

For schools (level 3) 8x 6 Rhyming: Comparison of Classes to Multi-State Sample 
Average 

- -- Grade version, School, Region, District 
First Sound Comparison: Comparison of Classes to 
Multi-State Sample Average 
Grade version, School, Region, District 
Blending: Comparison of Classes to Multi-State Sample 
Average 
Grade version, School, Region, District 
Deletion: Comparison of Classes to Multi-State Sample 
Average 
Grade version, School, Region, District 
Letter Names: Comparison of Classes to Multi-State 
Sample Average 
Grade version, School, Region, District 
Letter Sounds: Comparison of Classes to Multi-State 
Sample Average 

- Grade version, School, Region, District 
Phonemic Decoding Accuracy: Comparison of Classes 
to Multi-State Sample Average 

|- Grade version, School, Region, District 
Reading Fluency: Comparison of Classes to Multi-State 
Sample Average 

| Grade version, School, Region, District 

  

  

  

  

  



US 2002/0164563 A1 
39 

Nov. 7, 2002 

Raw Scores and Response Time for Each Student (This design is for CCI research - data analysis) 

Student ID Test Item 1.1 
C (1) / I (0). 

Student 2 

R(1)NR(0) Response Time (sec)" 

Student 3 

Student 5 2 
Student 6 9 
Student 7 3 

2 
2 O 20 0 

Statistics 

Student 8 
Student 9 3 

3 1 2 0 
9 O 40 
4. O O 2 O 

3 O 
O O 1. 0 
O 35 
1. O 
O 1. 

1 

Mean correct 
S Individual student 

test mean for each 
test item category 

Standard Deviation 
> Standard Deviation for 

Individual student test of each 
test item category 

H : g g 

Mean Time 
Mean time for Individual 
student test of each test 
item category 

S. 

s Individual student S. Standard Deviation for 

> Group mean for total 
test 

--- 

Subtest mean Individual student subtest 
X Individual student s Standard Deviation for 

total test mean Individual student total test 
> Group mean for each > Standard Deviation for each 

test item' test item in a group 
> Group mean for each > Standard Deviation for each 

test item category test item category in a group 
> Group mean for each > Standard Deviation for each 

subtest subtest in a group 
> Standard Deviation for total 

test in a group 

Individual student subtest 
mean time 
Individual student total into 
Group mean time for each grantered 
Group mean time for each impreh 
Group mean time for each granteres 
Group mean time for total general 

One (1) to six (6) are used as students’ response to test items; e.g., there are four choices for the test items 
in subtest one. They will be labeled as 1 to 4. If the student clicks the third picture, it will be recorded as 
3. Nine (9) is recorded as no response. 

* One (1) for correct answer and 0 for incorrect answer. 
One (1) for having presented instructions twice and 0 for having presented instructions only once. 
When there is no response for 20 seconds, instructions will be repeated automatically; if there is no 
response for another 20 seconds, the screen flips to the next test item. No response will be coded as 0 
(incorrect) and time 40 seconds (see student 2). Instructions can only be repeated once. If the student 
clicks repeat button but does not answer the question for 20 seconds from the repeated instruction, the 
screen will flip to the next test item (see student 6). 
One (1) for time run-out (see student 2) and 0 for student spending 20 seconds to answer the question 
before the instruction is repeated (see student 7). 
Group mean for each test item will be for internal analysis only 
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Access to data 

s CCI has secured access to all the data recorded (need statement of security and permission) 
> School districts have secured access to their school district students' data 

> Regions have secured access to their region school students’ data 
> Schools have secured access to their school students’ data 

> Class teachers have secured access to their class students' data 

S Parents have secured access to their own children's data 

Other 

> Include an On/Off option for limiting time allowed for user responses' 

> Include an On/Off option for limiting number of times instructions repeated 

Add disclaimers: Turning off limited time for response and/or limited repetition of instructions prevents 
valid assessment of skills and comparison of scores across subjects and comparison of pre-test vs. post-test. 
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1. A computer implemented System for testing one or 
more skills associated with the reading skills of an indi 
vidual, comprising: 

a portable media disk Storing instructions for one or more 
tests for determining deficiencies in one or more read 
ing and pre-reading skills and for a Scorer for deter 
mining a Score for each test; 

a teacher Station into which the portable media is inserted 
wherein the teacher Station executes the instructions on 
the portable media to test one or more skills, and 

a student computer comprising means for displaying at 
least one of a graphical image and audio associated 
with each test based on the instructions on the portable 
media, means for receiving a user response to one of 
the graphical images and audio presented by each test 
and means for communicating the responses for each 
test back to the teacher Station. 

2. The System of claim 1, wherein the teacher Station 
further comprises a recommender for recommending, based 
on the Scores of the one or more tests, one or more training 
modules for improving a reading or pre-reading skill of the 
individual as indicated by the score of the tests. 

3. The system of claim 1, wherein the teacher station 
further comprises a questionnaire having one or more ques 
tions for eliciting information about risk factors associated 
with language-based learning disabilities. 

4. The system of claim 3, wherein the information com 
prises historical data about reading-related risk factors 
including one or more of medical conditions including 
chronic otitis media, family history data including history of 
dyslexia, environmental data including Socioeconomic Sta 
tus and exposure to literacy at home and observational data 
about an individuals behaviors reflecting competencies in 
Speech Sound awareness. 

5. The system of claim 1, wherein the user input device of 
the one or more client computers comprise a speech recog 
nition device for receiving a verbal response from the user 
to the one or more tests. 

6. The system of claim 1, wherein the one or more tests 
comprise a rhyme recognition test for testing the ability to 
recognize rhymes, a rhyme generation test for testing the 
ability to generate rhymes, a beginning and ending Sound 
recognizer for testing the ability to recognize the beginning 
and ending Sounds of a word, a word decoder test for testing 
the ability to read by Sounding out a written word, a Sound 
blender test for testing the ability to blend Sound units 
together to form words, a Sound Segmenting test for testing 
the ability to Segment a Sound unit into Smaller Sound units, 
a Sound manipulator test for testing the ability to manipulate 
Sound units to form a new unit, a Sequential verbal recall test 
for testing the ability to recall a Sequence of spoken items, 
a rapid naming test for testing the ability to rapidly name one 
or more items, a letter naming and Symbol/Sound association 
test for testing the ability to name letters and identify the 
asSociation between a symbol and an associated Sound, and 
a fluent reader test for testing the ability to read fluently. 

7. The system of claim 1, wherein the tests further 
comprise a rhyme recognition test further comprising means 
for providing at least two Stimuli to the user and means for 
receiving user input in response to the at least two stimuli to 
determine the user's ability to recognize rhyming words. 

8. The system of claim 1, wherein the tests further 
comprise a test for recognizing the beginning Sound of a 
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Stimulus, the test comprising means for generating at least 
one Stimulus having at least an initial phoneme and means 
for receiving a response to the Stimulus that indicates an 
ability of the test taker to recognize the initial phoneme of 
the Stimulus. 

9. The system of claim 1, wherein the tests further 
comprise a test for recognizing the ending Sound of a 
Stimulus, the test comprising means for generating at least 
one Stimulus having at least an ending phoneme and means 
for receiving a response to the Stimulus that indicates an 
ability of the test taker to recognize the ending phoneme of 
the Stimulus. 

10. The system of claim 1, wherein the tests further 
comprise a rhyme generation test comprising means for 
generating a Stimulus and means for receiving a response 
from the user identifying a Sound unit that rhymes with the 
Stimulus. 

11. The system of claim 1, wherein the tests further 
comprise a Sound blender test comprising means for gener 
ating at least two Sound Stimuli and means for receiving a 
user response to the at least two Sound Stimuli, the response 
indicating an ability to blend the at least two Sound Stimuli 
into a larger Sound unit. 

12. The system of claim 1, wherein the tests further 
comprise a Sound Segmentation test comprising means for 
generating at least one Stimulus and means for receiving a 
response to the Stimulus comprising means for Segmenting 
the stimulus into smaller units in order to test the ability to 
Segment the Stimulus into Smaller units. 

13. The system of claim 1, wherein the tests comprise a 
Sound manipulation test comprising means for generating a 
Sound Stimulus having one or more Sound units and means, 
in response to the Sound Stimulus, for manipulating the 
sound units of the Sound stimulus to test the ability to 
manipulate Sound units. 

14. The system of claim 1, wherein the tests further 
comprise a verbal recall test comprising means for gener 
ating at least one Sound Stimulus and means, in response to 
the at least one Sound Stimulus, for receiving a user response 
indicating the recalling of the at least one Sound Stimulus. 

15. The system of claim 5 further comprising means for 
Speaking a verbal response into the Speech recognition 
device for receiving a verbal response from the user. 

16. The system of claim 1, wherein the tests further 
comprise a naming test comprising means for generating at 
least one visual Stimulus and means, in response to the 
display of the visual Stimulus, for Speaking the name of or 
the Sound associated with the Visual Stimulus using the 
Speech recognition device. 

17. The system of claim 1, wherein the tests further 
comprise a word decoder test comprising means for display 
ing a visual Stimulus to the user and means, in response to 
the Visual Stimulus, for receiving a response from the user to 
determine the ability to read the visual stimulus. 

18. The system of claim 1, wherein the tests further 
comprise a fluency test comprising means for generating a 
plurality of Visual Stimuli and means for receiving a user's 
response to the Visual Stimuli within a predetermined time 
interval to determine the user's ability to read and under 
Stand the Visual Stimuli. 
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19. The system of claim 1 wherein the instructions on the 
portable media further comprises means for motivating the 
user to complete the tests. 

20. The system of claim 19, wherein the motivation means 
further comprises means for generating a graphical image 
and an associated Sound to motivate the user to complete the 
teStS. 

21. The system of claim 20, wherein the motivation means 
further comprises means for generating the graphical image 
and associated Sound after a first predetermined number of 
tests are completed and means for generating another 
graphical image and associated Sound after a Second prede 
termined number of tests are completed. 

22. The System of claim 21, wherein the generating means 
further comprises means for generating a graphical image 
indicating the number of tests remaining to be completed. 

23. The system of claim 21, wherein the motivation means 
further comprises means for generating the graphical image 
and associated Sound after a third predetermined number of 
teStS. 

24. The system of claim 2, wherein the recommender 
further comprises means for downloading the recommended 
training module from the teacher Station to the Student 
computer. 

25. The system of claim 2, wherein the recommender 
further comprises means for Storing the incorrect responses 
to the one or more tests and means for generating a training 
module recommendation based on the incorrect responses. 

26. The system of claim 25, wherein the recommender 
further comprises means for comparing each incorrect 
response to one or more error measures to identify an error 
asSociated with each incorrect response and means for 
generating a training module recommendation based on the 
identified error. 

27. The System of claim 26, wherein the comparing means 
further comprises means for identifying one or more errors 
for each incorrect response. 

28. The system of claim 26, wherein the recommender 
further comprises means for identifying a deficient skill by 
comparing the identified error to a deficient skill rule and 
means for generating a training module recommendation 
based on the identified deficient skill. 

29. The system of claim 1, wherein the teacher station 
further comprises means for dynamically generating one or 
more data reports that illustrate the data associated with the 
One Or more teStS. 

30. The system of claim 29, wherein the data reports 
further comprises means for displaying the test results 
Simultaneously for one or more Students. 

31. The system of claim 30, wherein the displaying means 
further comprises means for displaying the percentage of 
correct responses for a test. 

32. The system of claim 30, wherein the displaying means 
further comprises means for displaying the results for one or 
more different tests for each user wherein the results for each 
test are displayed in a different color. 

33. The system of claim 29, wherein the data report 
generator further comprises a user interface for browsing 
other test data for a user. 

34. The system of claim 29, wherein the data report 
generator further comprises means for determining the num 
ber of user test results shown. 
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35. The system of claim 29, wherein the data report 
generator further comprises means for permitting the user to 
Select a data report print format. 

36. The system of claim 29, wherein the data report 
generator further comprises means for permitting the user to 
Select a data report display format. 

37. The system of claim 29, wherein the data report 
generator further comprises means for generating a data 
report for one or more Students in a class, means for 
generating a data report for one or more classes each having 
one or more Students and means for generating a data report 
for a School having one or more classes. 

38. The system of claim 1, wherein the teacher station 
further comprises means for communicating the response for 
each test for each Student back to the Server computer. 

39. The system of claim 38, wherein the teacher station 
further comprises means for detecting a break in the com 
munication between the teacher Station and the Server com 
puter and means for resending any test data that was not sent 
due to the communications break. 

40. The system of claim 1, wherein each student computer 
further comprises means for connecting to the teacher Sta 
tion and means for downloading the resources necessary to 
execute the current test when the test is started. 

41. The system of claim 1, wherein the teacher station 
further comprises means for generating a classroom layout 
showing an icon for each Student computer. 

42. The system of claim 41, wherein the teacher station 
further comprises means for monitoring each Student's test 
progress and controlling each student computer. 

43. The system of claim 41, wherein the teacher station 
further comprises means for collecting Student test data. 

44. The System of claim 41, wherein generating the layout 
further comprises means for coloring each icon depending 
on the State of testing for the particular Student computer. 

45. The system of claim 1, wherein the teacher station 
further comprises means for generating one or more Separate 
accounts for the diagnostic System, wherein the accounts 
include a lead teacher for managing the use of the diagnostic 
System by one or more classroom teachers in a particular 
School and one or more classroom teachers who each 
administer the diagnostic testing for a particular class of 
Students. 

46. The system of claim 45, wherein the teacher station 
further comprises means for each lead teacher to register one 
or more classroom teachers who administer the test and 
means for each classroom teacher to register one or more 
Students who are taking the test. 

47. The system of claim 46, wherein the lead teacher has 
access to testing data for the entire School and each class 
room teacher has access to testing data for the Students in the 
class of the classroom teacher. 

48. A portable media product having one or more instruc 
tions for implementing a computer implemented System for 
testing one or more Skills associated with the reading skills 
of an individual, the portable media product comprising: 

instructions for one or more tests for determining defi 
ciencies in one or more reading and pre-reading skills, 

instructions for determining a Score for each test; 
instructions that cause a student computer to display at 

least one of a graphical image and audio associated 
with each test; 
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instructions that receive a user response to one of the 
graphical images and audio presented by each test; and 

instructions that communicate the test data to a computer 
that is executing the instructions of the portable media 
product. 

49. The portable media product of claim 48 further 
comprising instructions for recommending, based on the 
Scores of the one or more tests, one or more training modules 
for improving a reading or pre-reading skill of the individual 
as indicated by the Score of the tests. 

50. The portable media product of claim 48 further 
comprising instructions for generating a questionnaire hav 
ing one or more questions for eliciting information about 
risk factors associated with language-based learning dis 
abilities. 

51. The portable media product of claim 50, wherein the 
information comprises historical data about reading-related 
risk factors including one or more of medical conditions 
including chronic otitis media, family history data including 
history of dyslexia, environmental data including Socioeco 
nomic Status and exposure to literacy at home and observa 
tional data about an individuals behaviors reflecting com 
petencies in Speech Sound awareness. 

52. The portable media product of claim 48 further 
comprising instructions for receiving a verbal response from 
the user to the one or more tests using Speed recognition. 

53. The portable media product of claim 48 further 
comprising instructions to generate one or more tests com 
prising a rhyme recognition test for testing the ability to 
recognize rhymes, a rhyme generation test for testing the 
ability to generate rhymes, a beginning and ending Sound 
recognizer for testing the ability to recognize the beginning 
and ending Sounds of a word, a word decoder test for testing 
the ability to read by Sounding out a written word, a Sound 
blender test for testing the ability to blend Sound units 
together to form words, a Sound Segmenting test for testing 
the ability to Segment a Sound unit into Smaller Sound units, 
a Sound manipulator test for testing the ability to manipulate 
Sound units to form a new unit, a Sequential verbal recall test 
for testing the ability to recall a Sequence of spoken items, 
a rapid naming test for testing the ability to rapidly name one 
or more items, a letter naming and Symbol/Sound association 
test for testing the ability to name letters and identify the 
asSociation between a symbol and an associated Sound, and 
a fluent reader test for testing the ability to read fluently. 

54. The portable media product of claim 48, wherein the 
tests further comprise a rhyme recognition test further 
comprising instructions for providing at least two Stimuli to 
the user and instructions for receiving user input in response 
to the at least two stimuli to determine the user's ability to 
recognize rhyming words. 

55. The portable media product of claim 48, wherein the 
tests further comprise a test for recognizing the beginning 
Sound of a Stimulus, the test comprising instructions for 
generating at least one Stimulus having at least an initial 
phoneme and instructions for receiving a response to the 
Stimulus that indicates an ability of the test taker to recog 
nize the initial phoneme of the Stimulus. 

56. The portable media product of claim 48, wherein the 
tests further comprise a test for recognizing the ending 
Sound of a Stimulus, the test comprising instructions for 
generating at least one Stimulus having at least an ending 
phoneme and instructions for receiving a response to the 
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Stimulus that indicates an ability of the test taker to recog 
nize the ending phoneme of the Stimulus. 

57. The portable media product of claim 48, wherein the 
tests further comprise a rhyme generation test comprising 
instructions for generating a Stimulus and instructions for 
receiving a response from the user identifying a Sound unit 
that rhymes with the stimulus. 

58. The portable media product of claim 48, wherein the 
tests further comprise a Sound blender test comprising 
instructions for generating at least two Sound Stimuli and 
instructions for receiving a user response to the at least two 
Sound Stimuli, the response indicating an ability to blend the 
at least two Sound Stimuli into a larger Sound unit. 

59. The portable media product of claim 48, wherein the 
tests further comprise a Sound Segmentation test comprising 
instructions for generating at least one Stimulus and instruc 
tions for receiving a response to the Stimulus comprising 
instructions for Segmenting the Stimulus into Smaller units in 
order to test the ability to Segment the Stimulus into Smaller 
units. 

60. The portable media product of claim 48, wherein the 
tests comprise a Sound manipulation test comprising instruc 
tions for generating a Sound Stimulus having one or more 
Sound units and instructions, in response to the Sound 
Stimulus, for manipulating the Sound units of the Sound 
Stimulus to test the ability to manipulate Sound units. 

61. The portable media product of claim 48, wherein the 
tests further comprise a Verbal recall test comprising instruc 
tions for generating at least one Sound Stimulus and instruc 
tions, in response to the at least one Sound Stimulus, for 
receiving a user response indicating the recalling of the at 
least one Sound Stimulus. 

62. The portable media product of claim 52 further 
comprising instructions for receiving a verbal response from 
the user into the Speech recognition device for receiving a 
Verbal response from the user. 

63. The portable media product of claim 48, wherein the 
tests further comprise a naming test comprising instructions 
for generating at least one Visual Stimulus and instructions, 
in response to the display of the Visual Stimulus, for Speaking 
the name of or the Sound associated with the visual Stimulus 
using the Speech recognition device. 

64. The portable media product of claim 48, wherein the 
tests further comprise a word decoder test comprising 
instructions for displaying a Visual Stimulus to the user and 
instructions, in response to the Visual Stimulus, for receiving 
a response from the user to determine the ability to read the 
Visual Stimulus. 

65. The portable media product of claim 48, wherein the 
tests further comprise a fluency test comprising instructions 
for generating a plurality of visual Stimuli and instructions 
for receiving a user's response to the Visual Stimuli within a 
predetermined time interval to determine the user's ability to 
read and understand the Visual Stimuli. 

66. The portable media product of claim 48 further 
comprising instructions for motivating the user to complete 
the tests. 

67. The portable media product of claim 66, wherein the 
motivation instructions further comprises instructions for 
generating a graphical image and an associated Sound to 
motivate the user to complete the tests. 

68. The portable media product of claim 67, wherein the 
motivation instructions further comprises instructions for 
generating the graphical image and associated Sound after a 
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first predetermined number of tests are completed and 
instructions for generating another graphical image and 
asSociated Sound after a Second predetermined number of 
tests are completed. 

69. The portable media product of claim 68, wherein the 
generating instructions further comprises instructions for 
generating a graphical image indicating the number of tests 
remaining to be completed. 

70. The portable media product of claim 68, wherein the 
motivation instructions further comprises instructions for 
generating the graphical image and associated Sound after a 
third predetermined number of tests. 

71. The portable media product of claim 49, wherein the 
recommending instructions further comprises instructions 
for downloading the recommended training module from the 
teacher Station to the Student computer. 

72. The portable media product of claim 49, wherein the 
recommender further comprises instructions for Storing the 
incorrect responses to the one or more tests and instructions 
for generating a training module recommendation based on 
the incorrect responses. 

73. The portable media product of claim 72, wherein the 
recommender further comprises instructions for comparing 
each incorrect response to one or more error measures to 
identify an error associated with each incorrect response and 
instructions for generating a training module recommenda 
tion based on the identified error. 

74. The portable media product of claim 73, wherein the 
comparing instructions further comprises instructions for 
identifying one or more errors for each incorrect response. 

75. The portable media product of claim 73, wherein the 
recommender further comprises instructions for identifying 
a deficient Skill by comparing the identified error to a 
deficient skill rule and instructions for generating a training 
module recommendation based on the identified deficient 
skill. 

76. The portable media product of claim 48, wherein the 
teacher Station further comprises instructions for dynami 
cally generating one or more data reports that illustrate the 
data associated with the one or more tests. 

77. The portable media product of claim 76, wherein the 
data reports further comprises instructions for displaying the 
test results simultaneously for one or more Students. 

78. The portable media product of claim 77, wherein the 
displaying instructions further comprises instructions for 
displaying the percentage of correct responses for a test. 

79. The portable media product of claim 77, wherein the 
displaying instructions further comprises instructions for 
displaying the results for one or more different tests for each 
user wherein the results for each test are displayed in a 
different color. 

80. The portable media product of claim 76, wherein the 
data report generator further comprises instructions that 
generate a user interface for browsing other test data for a 
USC. 

81. The portable media product of claim 76, wherein the 
data report generator further comprises instructions for 
determining the number of user test results shown. 

82. The portable media product of claim 76, wherein the 
data report generator further comprises instructions for 
permitting the user to Select a data report print format. 

83. The portable media product of claim 76, wherein the 
data report generator further comprises instructions for 
permitting the user to Select a data report display format. 

44 
Nov. 7, 2002 

84. The portable media product of claim 76, wherein the 
data report generator further comprises instructions for 
generating a data report for one or more Students in a class, 
instructions for generating a data report for one or more 
classes each having one or more Students and instructions 
for generating a data report for a School having one or more 
classes. 

85. The portable media product of claim 48 further 
comprises instructions for communicating the response for 
each test for each Student back to the Server computer. 

86. The portable media product of claim 85 further 
comprises instructions for detecting a break in the commu 
nication between the teacher Station and the Server computer 
and instructions for resending any test data that was not sent 
due to the communications break. 

87. The portable media product of claim 48, wherein each 
Student computer further comprises instructions for connect 
ing to the teacher Station and instructions for downloading 
the resources necessary to execute the current test when the 
test is Started. 

88. The portable media product of claim 48, wherein the 
teacher Station further comprises instructions for generating 
a classroom layout showing an icon for each Student com 
puter. 

89. The portable media product of claim 88, wherein the 
teacher Station further comprises instructions for monitoring 
each Student's test progreSS and controlling each Student 
computer. 

90. The portable media product of claim 88, wherein the 
teacher Station further comprises instructions for collecting 
Student test data. 

91. The portable media product of claim 88, wherein 
generating the layout further comprises instructions for 
coloring each icon depending on the State of testing for the 
particular Student computer. 

92. The portable media product of claim 48, wherein the 
teacher Station further comprises instructions for generating 
one or more Separate accounts for the diagnostic System, 
wherein the accounts include a lead teacher for managing 
the use of the diagnostic System by one or more classroom 
teachers in a particular School and one or more classroom 
teachers who each administer the diagnostic testing for a 
particular class of Students. 

93. The portable media product of claim 92, wherein the 
teacher Station further comprises instructions for each lead 
teacher to register one or more classroom teachers who 
administer the test and instructions for each classroom 
teacher to register one or more Students who are taking the 
teSt. 

94. The portable media product of claim 93, wherein the 
lead teacher has access to testing data for the entire School 
and each classroom teacher has access to testing data for the 
Students in the class of the classroom teacher. 

95. A system for testing one or more skills associated with 
the reading skills of an individual, comprising: 

a Server computer comprising one or more tests for 
determining deficiencies in one or more reading and 
pre-reading skills, a Scorer for determining a Score for 
each test; and 

one or more client computers that establish a communi 
cations Session with the Server computer to download 
the one or more tests from the Server computer, each 
client computer comprising means for displaying at 
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least one of a graphical image and audio associated 
with each test located on the Server, means for receiving 
a user response to one of the graphical images and 
audio presented by each test, means for communicating 
the responses for each test back to the Server computer, 
and means for motivating the user to complete the tests. 

96. The system of claim 95, wherein the server computer 
further comprises a recommender for recommending, based 
on the Scores of the one or more tests, one or more training 
modules for improving a reading or pre-reading skill of the 
individual as indicated by the score of the tests. 

97. The system of claim 95, wherein the server further 
comprises a questionnaire having one or more questions for 
eliciting information about risk factors associated with lan 
guage-based learning disabilities. 

98. The system of claim 97, wherein the information 
comprises historical data about reading-related risk factors 
including one or more of medical conditions including 
chronic otitis media, family history data including history of 
dyslexia, environmental data including Socioeconomic Sta 
tus and exposure to literacy at home and observational data 
about an individuals behaviors reflecting competencies in 
Speech Sound awareness. 

99. The system of claim 95, wherein the user input device 
of the one or more client computers comprise a speech 
recognition device for receiving a verbal response from the 
user to the one or more tests. 

100. The system of claim 95, wherein the one or more 
tests comprise a rhyme recognition test for testing the ability 
to recognize rhymes, a rhyme generation test for testing the 
ability to generate rhymes, a beginning and ending Sound 
recognizer for testing the ability to recognize the beginning 
and ending Sounds of a word, a word decoder test for testing 
the ability to read by Sounding out a written word, a Sound 
blender test for testing the ability to blend Sound units 
together to form words, a Sound Segmenting test for testing 
the ability to Segment a Sound unit into Smaller Sound units, 
a Sound manipulator test for testing the ability to manipulate 
Sound units to form a new unit, a Sequential verbal recall test 
for testing the ability to recall a Sequence of spoken items, 
a rapid naming test for testing the ability to rapidly name one 
or more items, a letter naming and Symbol/Sound association 
test for testing the ability to name letters and identify the 
asSociation between a symbol and an associated Sound, and 
a fluent reader test for testing the ability to read fluently. 

101. The system of claim 95, wherein the tests further 
comprise a rhyme recognition test further comprising means 
for providing at least two Stimuli to the user and means for 
receiving user input in response to the at least two stimuli to 
determine the user's ability to recognize rhyming words. 

102. The system of claim 95, wherein the tests further 
comprise a test for recognizing the beginning Sound of a 
Stimulus, the test comprising means for generating at least 
one Stimulus having at least an initial phoneme and means 
for receiving a response to the Stimulus that indicates an 
ability of the test taker to recognize the initial phoneme of 
the Stimulus. 

103. The system of claim 95, wherein the tests further 
comprise a test for recognizing the ending Sound of a 
Stimulus, the test comprising means for generating at least 
one Stimulus having at least an ending phoneme and means 
for receiving a response to the Stimulus that indicates an 
ability of the test taker to recognize the ending phoneme of 
the Stimulus. 
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104. The system of claim 95, wherein the tests further 
comprise a rhyme generation test comprising means for 
generating a Stimulus and means for receiving a response 
from the user identifying a Sound unit that rhymes with the 
Stimulus. 

105. The system of claim 95, wherein the tests further 
comprise a Sound blender test comprising means for gener 
ating at least two Sound Stimuli and means for receiving a 
user response to the at least two Sound Stimuli, the response 
indicating an ability to blend the at least two Sound Stimuli 
into a larger Sound unit. 

106. The system of claim 95, wherein the tests further 
comprise a Sound Segmentation test comprising means for 
generating at least one Stimulus and means for receiving a 
response to the Stimulus comprising means for Segmenting 
the stimulus into smaller units in order to test the ability to 
Segment the Stimulus into Smaller units. 

107. The system of claim 95, wherein the tests comprise 
a Sound manipulation test comprising means for generating 
a Sound Stimulus having one or more Sound units and means, 
in response to the Sound Stimulus, for manipulating the 
sound units of the Sound stimulus to test the ability to 
manipulate Sound units. 

108. The system of claim 95, wherein the tests further 
comprise a verbal recall test comprising means for gener 
ating at least one Sound Stimulus and means, in response to 
the at least one Sound Stimulus, for receiving a user response 
indicating the recalling of the at least one Sound Stimulus. 

109. The system of claim 99 further comprising means for 
Speaking a verbal response into the Speech recognition 
device for receiving a verbal response from the user. 

110. The system of claim 95, wherein the tests further 
comprise a naming test comprising means for generating at 
least one visual Stimulus and means, in response to the 
display of the visual Stimulus, for Speaking the name of or 
the Sound associated with the Visual Stimulus using the 
Speech recognition device. 

111. The system of claim 95, wherein the tests further 
comprise a word decoder test comprising means for display 
ing a visual Stimulus to the user and means, in response to 
the Visual Stimulus, for receiving a response from the user to 
determine the ability to read the visual stimulus. 

112. The system of claim 95, wherein the tests further 
comprise a fluency test comprising means for generating a 
plurality of Visual Stimuli and means for receiving a user's 
response to the Visual Stimuli within a predetermined time 
interval to determine the user's ability to read and under 
Stand the Visual Stimuli. 

113. The system of claim 95, wherein the motivation 
means further comprises means for generating a graphical 
image and an associated Sound to motivate the user to 
complete the tests. 

114. The system of claim 113, wherein the motivation 
means further comprises means for generating the graphical 
image and associated Sound after a first predetermined 
number of tests are completed and means for generating 
another graphical image and associated Sound after a Second 
predetermined number of tests are completed. 

115. The system of claim 114, wherein the generating 
means further comprises means for generating a graphical 
image indicating the number of tests remaining to be com 
pleted. 
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116. The system of claim 114, wherein the motivation 
means further comprises means for generating the graphical 
image and associated Sound after a third predetermined 
number of tests. 

117. The system of claim 96, wherein the recommender 
further comprises means for downloading the recommended 
training module to the client computer. 

118. The system of claim 96, wherein the recommender 
further comprises means for Storing the incorrect responses 
to the one or more tests and means for generating a training 
module recommendation based on the incorrect responses. 

119. The system of claim 118, wherein the recommender 
further comprises means for comparing each incorrect 
response to one or more error measures to identify an error 
asSociated with each incorrect response and means for 
generating a training module recommendation based on the 
identified error. 

120. The system of claim 119, wherein the comparing 
means further comprises means for identifying one or more 
errors for each incorrect response. 

121. The system of claim 119, wherein the recommender 
further comprises means for identifying a deficient skill by 
comparing the identified error to a deficient skill rule and 
means for generating a training module recommendation 
based on the identified deficient skill. 

122. The system of claim 95, wherein the server further 
comprises means for dynamically generating one or more 
data reports that illustrate the data associated with the one or 
more teStS. 

123. The system of claim 122, wherein the data reports 
further comprises means for displaying the test results 
Simultaneously for one or more Students. 

124. The system of claim 123, wherein the displaying 
means further comprises means for displaying the percent 
age of correct responses for a test. 

125. The system of claim 123, wherein the displaying 
means further comprises means for displaying the results for 
one or more different tests for each user wherein the results 
for each test are displayed in a different color. 

126. The system of claim 122, wherein the data report 
generator further comprises a user interface for browsing 
other test data for a user. 

127. The system of claim 122, wherein the data report 
generator further comprises means for determining the num 
ber of user test results shown. 

128. The system of claim 122, wherein the data report 
generator further comprises means for permitting the user to 
Select a data report print format. 

129. The system of claim 122, wherein the data report 
generator further comprises means for permitting the user to 
Select a data report display format. 

130. The system of claim 122, wherein the data report 
generator further comprises means for generating a data 
report for one or more Students in a class, means for 
generating a data report for one or more classes each having 
one or more Students and means for generating a data report 
for a School having one or more classes. 

131. The system of claim 95, wherein the client computer 
further comprises a teacher Station that downloads the tests 
from the Server and one or more Student computers con 
nected to the teacher Station by a network, each Student 
computer further comprising means for displaying at least 
one of a graphical image and audio associated with each test 
located on the Server, means for receiving a user response to 
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one of the graphical images and audio presented by each test 
and means for communicating the responses for each test 
back to the teacher Station. 

132. The system of claim 131, wherein the teacher station 
further comprises means for communicating the response for 
each test for each Student back to the Server computer. 

133. The system of claim 132, wherein the teacher station 
further comprises means for detecting a break in the com 
munication between the teacher Station and the Server com 
puter and means for resending any test data that was not sent 
due to the communications break. 

134. The system of claim 131, wherein each student 
computer further comprises means for connecting to the 
Server computer and means for downloading the resources 
necessary to execute the current test when the test is Started. 

135. The system of claim 131, wherein the teacher station 
further comprises means for generating a classroom layout 
showing an icon for each Student computer. 

136. The system of claim 135, wherein the teacher station 
further comprises means for monitoring each Student's test 
progreSS and controlling each Student computer. 

137. The system of claim 135, wherein the teacher station 
further comprises means for collecting Student test data. 

138. The system of claim 135, wherein generating the 
layout further comprises means for coloring each icon 
depending on the State of testing for the particular Student 
computer. 

139. The system of claim 131, wherein the teacher station 
further comprises means for generating one or more Separate 
accounts for the diagnostic System, wherein the accounts 
include an account manager for managing an entire School 
or district of users of the diagnostic System, a lead teacher 
for managing the use of the diagnostic System by one or 
more classroom teachers in a particular School and one or 
more classroom teachers who each administer the diagnostic 
testing for a particular class of Students. 

140. The system of claim 139, wherein the teacher station 
further comprises means for the account manager to register 
one or more lead teachers and means for each lead teacher 
to register one or more classroom teachers who administer 
the test. 

141. The system of claim 140, wherein the account 
manager has access to testing data for the entire district, 
wherein the lead teacher has access to testing data for the 
entire School and each classroom teacher has access to 
testing data for the class of the classroom teacher. 

142. A method for testing one or more skills associated 
with the reading skills of an individual, comprising: 

Storing instructions corresponding to one or more tests on 
a Server for determining deficiencies in one or more 
reading and pre-reading skills and a Scorer for deter 
mining a Score for each test; 

downloading the one or more tests from the Server com 
puter by a client computer; 

displaying at least one of a graphical image and audio 
asSociated with each test located on the Server at the 
client computer; 

receiving a user response to one of the graphical images 
and audio presented by each test at the client computer; 

communicating the responses for each test back to the 
Server computer; and 

motivating the user to complete the tests. 
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143. The method of claim 142 further comprising recom 
mending at the Server, based on the Scores of the one or more 
tests, one or more training modules for improving a reading 
or pre-reading skill of the individual as indicated by the 
Score of the tests. 

144. The method of claim 142 further comprising gener 
ating a questionnaire having one or more questions for 
eliciting information about risk factors associated with lan 
guage-based learning disabilities. 

145. The method of claim 144, wherein the information 
comprises historical data about reading-related risk factors 
including one or more of medical conditions including 
chronic otitis media, family history data including history of 
dyslexia, environmental data including Socioeconomic Sta 
tus and exposure to literacy at home and observational data 
about an individuals behaviors reflecting competencies in 
Speech Sound awareness. 

146. The method of claim 142 further comprising receiv 
ing a verbal response from a user to one or more tests using 
a speech recognition device. 

147. The method of claim 142, wherein the one or more 
tests comprise a rhyme recognition test for testing the ability 
to recognize rhymes, a rhyme generation test for testing the 
ability to generate rhymes, a beginning and ending Sound 
recognizer for testing the ability to recognize the beginning 
and ending Sounds of a word, a word decoder test for testing 
the ability to read by Sounding out a written word, a Sound 
blender test for testing the ability to blend Sound units 
together to form words, a Sound Segmenting test for testing 
the ability to Segment a Sound unit into Smaller Sound units, 
a Sound manipulator test for testing the ability to manipulate 
Sound units to form a new unit, a Sequential verbal recall test 
for testing the ability to recall a Sequence of spoken items, 
a rapid naming test for testing the ability to rapidly name one 
or more items, a letter naming and Symbol/Sound association 
test for testing the ability to name letters and identify the 
asSociation between a symbol and an associated Sound, and 
a fluent reader test for testing the ability to read fluently. 

148. The method of claim 142, wherein the tests further 
comprise a rhyme recognition test further comprising pro 
Viding at least two stimuli to the user and receiving user 
input in response to the at least two Stimuli to determine the 
user's ability to recognize rhyming words. 

149. The method of claim 142, wherein the tests further 
comprise a test for recognizing the beginning Sound of a 
Stimulus, the test comprising generating at least one Stimulus 
having at least an initial phoneme and receiving a response 
to the stimulus that indicates an ability of the test taker to 
recognize the initial phoneme of the Stimulus. 

150. The method of claim 142, wherein the tests further 
comprise a test for recognizing the ending Sound of a 
Stimulus, the test comprising generating at least one Stimulus 
having at least an ending phoneme and receiving a response 
to the stimulus that indicates an ability of the test taker to 
recognize the ending phoneme of the Stimulus. 

151. The method of claim 142, wherein the tests further 
comprise a rhyme generation test comprising generating a 
Stimulus and receiving a response from the user identifying 
a Sound unit that rhymes with the Stimulus. 

152. The method of claim 142, wherein the tests further 
comprise a Sound blender test comprising generating at least 
two Sound Stimuli and receiving a user response to the at 
least two Sound Stimuli, the response indicating an ability to 
blend the at least two Sound Stimuli into a larger Sound unit. 
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153. The method of claim 142, wherein the tests further 
comprise a Sound Segmentation test comprising generating 
at least one Stimulus and receiving a response to the Stimulus 
comprising means for Segmenting the Stimulus into Smaller 
units in order to test the ability to Segment the Stimulus into 
Smaller units. 

154. The method of claim 142, wherein the tests comprise 
a Sound manipulation test comprising generating a Sound 
Stimulus having one or more Sound units and, in response to 
the Sound Stimulus, manipulating the Sound units of the 
Sound Stimulus to test the ability to manipulate Sound units. 

155. The method of claim 142, wherein the tests further 
comprise a verbal recall test comprising generating at least 
one Sound Stimulus and, in response to the at least one Sound 
Stimulus, receiving a user response indicating the recalling 
of the at least one Sound Stimulus. 

156. The method of claim 146 further comprising speak 
ing a Verbal response into the Speech recognition device for 
receiving a verbal response from the user. 

157. The method of claim 142, wherein the tests further 
comprise a naming test comprising generating at least one 
Visual Stimulus and, in response to the display of the Visual 
Stimulus, Speaking the name of or the Sound associated with 
the Visual Stimulus using the Speech recognition device. 

158. The method of claim 142, wherein the tests further 
comprise a word decoder test comprising displaying a visual 
Stimulus to the user and, in response to the Visual Stimulus, 
receiving a response from the user to determine the ability 
to read the Visual Stimulus. 

159. The method of claim 142, wherein the tests further 
comprise a fluency test comprising generating a plurality of 
Visual Stimuli and receiving a user's response to the visual 
Stimuli within a predetermined time interval to determine the 
user's ability to read and understand the Visual Stimuli. 

160. The method of claim 142, wherein the motivation 
further comprises generating a graphical image and an 
asSociated Sound to motivate the user to complete the tests. 

161. The method of claim 160, wherein the motivation 
further comprises generating the graphical image and asso 
ciated Sound after a first predetermined number of tests are 
completed and generating another graphical image and 
asSociated Sound after a Second predetermined number of 
tests are completed. 

162. The method of claim 161, wherein the generating 
further comprises generating a graphical image indicating 
the number of tests remaining to be completed. 

163. The method of claim 161, wherein the motivation 
further comprises generating the graphical image and asso 
ciated Sound after a third predetermined number of tests. 

164. The method of claim 143, wherein the recommender 
further comprises downloading the recommended training 
module to the client computer. 

165. The method of claim 143, wherein the recommender 
further comprises Storing the incorrect responses to the one 
or more tests and generating a training module recommen 
dation based on the incorrect responses. 

166. The method of claim 165, wherein the recommender 
further comprises comparing each incorrect response to one 
or more error measures to identify an error associated with 
each incorrect response and generating a training module 
recommendation based on the identified error. 

167. The method of claim 166, wherein the comparing 
further comprises identifying one or more errors for each 
incorrect response. 
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168. The method of claim 166, wherein the recommender 
further comprises identifying a deficient skill by comparing 
the identified error to a deficient skill rule and generating a 
training module recommendation based on the identified 
deficient skill. 

169. The method of claim 142 further comprising dynami 
cally generating one or more data reports that illustrate the 
data associated with the one or more tests. 

170. The method of claim 169, wherein the data reports 
further comprises displaying the test results simultaneously 
for one or more Students. 

171. The method of claim 170, wherein the displaying 
further comprises displaying the percentage of correct 
responses for a test. 

172. The method of claim 170, wherein the displaying 
further comprises displaying the results for one or more 
different tests for each user wherein the results for each test 
are displayed in a different color. 

173. The method of claim 169, wherein the data report 
generator further comprises a user interface for browsing 
other test data for a user. 

174. The method of claim 169, wherein the data report 
generator further comprises determining the number of user 
test results shown. 

175. The method of claim 169, wherein the data report 
generator further comprises permitting the user to Select a 
data report print format. 

176. The method of claim 169, wherein the data report 
generator further comprises permitting the user to Select a 
data report display format. 

177. The method of claim 169, wherein the data report 
generator further comprises generating a data report for one 
or more Students in a class, generating a data report for one 
or more classes each having one or more Students, generat 
ing a data report for a School having one or more classes, and 
generating a data 

178. The method of claim 142, wherein the client com 
puter further comprises a teacher Station that downloads the 
tests from the Server and one or more Student computers 
connected to the teacher Station by a network, each Student 
computer further comprising displaying at least one of a 
graphical image and audio associated with each test located 
on the Server, receiving a user response to one of the 
graphical images and audio presented by each test and 
communicating the responses for each test back to the 
teacher Station. 

179. The method of claim 178, wherein the teacher station 
further comprises communicating the response for each test 
for each Student back to the Server computer. 

180. The method of claim 179, wherein the teacher station 
further comprises detecting a break in the communication 
between the teacher Station and the Server computer and 
resending any test data that was not sent due to the com 
munications break. 

181. The method of claim 178, wherein each student 
computer further comprises connecting to the Server com 
puter and downloading the resources necessary to execute 
the current test when the test is Started. 

182. The method of claim 178, wherein the teacher station 
further comprises generating a classroom layout showing an 
icon for each Student computer. 

183. The method of claim 182, wherein the teacher station 
further comprises monitoring each Student's test progreSS 
and controlling each Student computer. 
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184. The method of claim 182, wherein the teacher station 
further comprises collecting Student test data. 

185. The method of claim 182, wherein generating the 
layout further comprises coloring each icon depending on 
the State of testing for the particular Student computer. 

186. The method of claim 178, wherein the teacher station 
further comprises generating one or more Separate accounts 
for the diagnostic System, wherein the accounts include an 
account manager for managing an entire School or district of 
users of the diagnostic System, a lead teacher for managing 
the use of the diagnostic System by one or more classroom 
teachers in a particular School and one or more classroom 
teachers who each administer the diagnostic testing for a 
particular class of Students. 

187. The method of claim 186, wherein the teacher station 
further comprises a user interface for the account manager to 
register one or more lead teachers and a user interface for 
each lead teacher to register one or more classroom teachers 
who administer the test. 

188. The method of claim 187, wherein the account 
manager has access to testing data for the entire district, 
wherein the lead teacher has access to testing data for the 
entire School and each classroom teacher has access to 
testing data for the class of the classroom teacher. 

189. A system for testing one or more skills associated 
with the reading skills of an individual, comprising: 

a Server computer comprising one or more tests for 
determining deficiencies in one or more reading and 
pre-reading skills, a scorer for determining a score for 
each test; and 

one or more client computers that establish a communi 
cations Session with the Server computer to download 
the one or more tests from the Server computer, each 
client computer comprising means for displaying at 
least one of a graphical image and audio associated 
with each test located on the Server, means for receiving 
a user response to one of the graphical images and 
audio presented by each test, means for communicating 
the responses for each test back to the Server computer, 
and a recommender for recommending, based on the 
Scores of the one or more tests, one or more training 
modules for improving a reading or pre-reading skill of 
the individual as indicated by the score of the tests. 

190. The system of claim 189, wherein each client com 
puter further comprises means for motivating the user to 
complete the tests. 

191. The system of claim 189, wherein the server further 
comprises a questionnaire having one or more questions for 
eliciting information about risk factors associated with lan 
guage-based learning disabilities. 

192. The system of claim 191, wherein the information 
comprises historical data about reading-related risk factors 
including one or more of medical conditions including 
chronic otitis media, family history data including history of 
dyslexia, environmental data including Socioeconomic Sta 
tus and exposure to literacy at home and observational data 
about an individuals behaviors reflecting competencies in 
Speech Sound awareness. 

193. The system of claim 189, wherein the user input 
device of the one or more client computers comprise a 
Speech recognition device for receiving a verbal response 
from the user to the one or more tests. 
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194. The system of claim 189, wherein the one or more 
tests comprise a rhyme recognition test for testing the ability 
to recognize rhymes, a rhyme generation test for testing the 
ability to generate rhymes, a beginning and ending Sound 
recognizer for testing the ability to recognize the beginning 
and ending Sounds of a word, a word decoder test for testing 
the ability to read by Sounding out a written word, a Sound 
blender test for testing the ability to blend Sound units 
together to form words, a Sound Segmenting test for testing 
the ability to Segment a Sound unit into Smaller Sound units, 
a Sound manipulator test for testing the ability to manipulate 
Sound units to form a new unit, a Sequential verbal recall test 
for testing the ability to recall a Sequence of spoken items, 
a rapid naming test for testing the ability to rapidly name one 
or more items, a letter naming and Symbol/Sound association 
test for testing the ability to name letters and identify the 
asSociation between a symbol and an associated Sound, and 
a fluent reader test for testing the ability to read fluently. 

195. The system of claim 189, wherein the tests further 
comprise a rhyme recognition test further comprising means 
for providing at least two Stimuli to the user and means for 
receiving user input in response to the at least two stimuli to 
determine the user's ability to recognize rhyming words. 

196. The system of claim 189, wherein the tests further 
comprise a test for recognizing the beginning Sound of a 
Stimulus, the test comprising means for generating at least 
one Stimulus having at least an initial phoneme and means 
for receiving a response to the Stimulus that indicates an 
ability of the test taker to recognize the initial phoneme of 
the Stimulus. 

197. The system of claim 189, wherein the tests further 
comprise a test for recognizing the ending Sound of a 
Stimulus, the test comprising means for generating at least 
one Stimulus having at least an ending phoneme and means 
for receiving a response to the Stimulus that indicates an 
ability of the test taker to recognize the ending phoneme of 
the Stimulus. 

198. The system of claim 189, wherein the tests further 
comprise a rhyme generation test comprising means for 
generating a Stimulus and means for receiving a response 
from the user identifying a Sound unit that rhymes with the 
Stimulus. 

199. The system of claim 189, wherein the tests further 
comprise a Sound blender test comprising means for gener 
ating at least two Sound Stimuli and means for receiving a 
user response to the at least two Sound Stimuli, the response 
indicating an ability to blend the at least two Sound Stimuli 
into a larger Sound unit. 

200. The system of claim 189, wherein the tests further 
comprise a Sound Segmentation test comprising means for 
generating at least one Stimulus and means for receiving a 
response to the Stimulus comprising means for Segmenting 
the stimulus into smaller units in order to test the ability to 
Segment the Stimulus into Smaller units. 

201. The system of claim 189, wherein the tests comprise 
a Sound manipulation test comprising means for generating 
a Sound Stimulus having one or more Sound units and means, 
in response to the Sound Stimulus, for manipulating the 
sound units of the Sound stimulus to test the ability to 
manipulate Sound units. 

202. The system of claim 189, wherein the tests further 
comprise a verbal recall test comprising means for gener 
ating at least one Sound Stimulus and means, in response to 
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the at least one Sound Stimulus, for receiving a user response 
indicating the recalling of the at least one Sound Stimulus. 

203. The system of claim 193 further comprising means 
for Speaking a verbal response into the Speech recognition 
device for receiving a verbal response from the user. 

204. The system of claim 189, wherein the tests further 
comprise a naming test comprising means for generating at 
least one visual Stimulus and means, in response to the 
display of the visual Stimulus, for Speaking the name of or 
the Sound associated with the Visual Stimulus using the 
Speech recognition device. 

205. The system of claim 189, wherein the tests further 
comprise a word decoder test comprising means for display 
ing a visual Stimulus to the user and means, in response to 
the Visual Stimulus, for receiving a response from the user to 
determine the ability to read the visual stimulus. 

206. The system of claim 189, wherein the tests further 
comprise a fluency test comprising means for generating a 
plurality of Visual Stimuli and means for receiving a user's 
response to the Visual Stimuli within a predetermined time 
interval to determine the user's ability to read and under 
Stand the Visual Stimuli. 

207. The system of claim 190, wherein the motivation 
means further comprises means for generating a graphical 
image and an associated Sound to motivate the user to 
complete the tests. 

208. The system of claim 207, wherein the motivation 
means further comprises means for generating the graphical 
image and associated Sound after a first predetermined 
number of tests are completed and means for generating 
another graphical image and associated Sound after a Second 
predetermined number of tests are completed. 

209. The system of claim 208, wherein the generating 
means further comprises means for generating a graphical 
image indicating the number of tests remaining to be com 
pleted. 

210. The system of claim 208, wherein the motivation 
means further comprises means for generating the graphical 
image and associated Sound after a third predetermined 
number of tests. 

211. The system of claim 189, wherein the recommender 
further comprises means for downloading the recommended 
training module to the client computer. 

212. The system of claim 189, wherein the recommender 
further comprises means for Storing the incorrect responses 
to the one or more tests and means for generating a training 
module recommendation based on the incorrect responses. 

213. The system of claim 212, wherein the recommender 
further comprises means for comparing each incorrect 
response to one or more error measures to identify an error 
asSociated with each incorrect response and means for 
generating a training module recommendation based on the 
identified error. 

214. The system of claim 213, wherein the comparing 
means further comprises means for identifying one or more 
errors for each incorrect response. 

215. The system of claim 213, wherein the recommender 
further comprises means for identifying a deficient skill by 
comparing the identified error to a deficient skill rule and 
means for generating a training module recommendation 
based on the identified deficient skill. 
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216. The system of claim 189, wherein the server further 
comprises means for dynamically generating one or more 
data reports that illustrate the data associated with the one or 
more teStS. 

217. The system of claim 216, wherein the data reports 
further comprises means for displaying the test results 
Simultaneously for one or more Students. 

218. The system of claim 217, wherein the displaying 
means further comprises means for displaying the percent 
age of correct responses for a test. 

219. The system of claim 217, wherein the displaying 
means further comprises means for displaying the results for 
one or more different tests for each user wherein the results 
for each test are displayed in a different color. 

220. The system of claim 216, wherein the data report 
generator further comprises a user interface for browsing 
other test data for a user. 

221. The system of claim 216, wherein the data report 
generator further comprises means for determining the num 
ber of user test results shown. 

222. The system of claim 216, wherein the data report 
generator further comprises means for permitting the user to 
Select a data report print format. 

223. The system of claim 216, wherein the data report 
generator further comprises means for permitting the user to 
Select a data report display format. 

224. The system of claim 216, wherein the data report 
generator further comprises means for generating a data 
report for one or more Students in a class, means for 
generating a data report for one or more classes each having 
one or more Students and means for generating a data report 
for a School having one or more classes. 

225. The system of claim 189, wherein the client com 
puter further comprises a teacher Station that downloads the 
tests from the Server and one or more Student computers 
connected to the teacher Station by a network, each Student 
computer further comprising means for displaying at least 
one of a graphical image and audio associated with each test 
located on the Server, means for receiving a user response to 
one of the graphical images and audio presented by each test 
and means for communicating the responses for each test 
back to the teacher Station. 

226. The system of claim 225, wherein the teacher station 
further comprises means for communicating the response for 
each test for each Student back to the Server computer. 

227. The system of claim 226, wherein the teacher station 
further comprises means for detecting a break in the com 
munication between the teacher Station and the Server com 
puter and means for resending any test data that was not sent 
due to the communications break. 

228. The system of claim 225, wherein each student 
computer further comprises means for connecting to the 
Server computer and means for downloading the resources 
necessary to execute the current test when the test is Started. 

229. The system of claim 225, wherein the teacher station 
further comprises means for controlling each Student com 
puter. 

230. The system of claim 225, wherein the teacher station 
further comprises means for generating a classroom layout 
showing an icon for each Student computer. 

231. The system of claim 230, wherein the teacher station 
further comprises means for monitoring each Student's test 
progreSS and controlling each Student computer. 
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232. The system of claim 230, wherein the teacher station 
further comprises means for collecting Student test data. 

233. The system of claim 230, wherein generating the 
layout further comprises means for coloring each icon 
depending on the State of testing for the particular Student 
computer. 

234. The system of claim 189, wherein the teacher station 
further comprises means for generating one or more Separate 
accounts for the diagnostic System, wherein the accounts 
include an account manager for managing an entire School 
or district of users of the diagnostic System, a lead teacher 
for managing the use of the diagnostic System by one or 
more classroom teachers in a particular School and one or 
more classroom teachers who each administer the diagnostic 
testing for a particular class of Students. 

235. The system of claim 234, wherein the teacher station 
further comprises means for the account manager to register 
one or more lead teachers and means for each lead teacher 
to register one or more classroom teachers who administer 
the test. 

236. The system of claim 235, wherein the account 
manager has access to testing data for the entire district, 
wherein the lead teacher has access to testing data for the 
entire School and each classroom teacher has access to 
testing data for the class of the classroom teacher. 

237. A method for testing one or more skills associated 
with the reading skills of an individual, comprising: 

Storing instructions corresponding to one or more tests on 
a Server for determining deficiencies in one or more 
reading and pre-reading skills and a Scorer for deter 
mining a Score for each test; 

downloading the one or more tests from the Server com 
puter by a client computer; 

displaying at least one of a graphical image and audio 
asSociated with each test located on the Server at the 
client computer; 

receiving a user response to one of the graphical images 
and audio presented by each test at the client computer; 

communicating the responses for each test back to the 
Server computer; and 

recommending at the Server, based on the Scores of the 
one or more tests, one or more training modules for 
improving a reading or pre-reading skill of the indi 
vidual as indicated by the Score of the tests. 

238. The method of claim 237 further comprising moti 
Vating the user to complete the tests. 

239. The method of claim 237 further comprising gener 
ating a questionnaire having one or more questions for 
eliciting information about risk factors associated with lan 
guage-based learning disabilities. 

240. The method of claim 239, wherein the information 
comprises historical data about reading-related risk factors 
including one or more of medical conditions including 
chronic otitis media, family history data including history of 
dyslexia, environmental data including Socioeconomic Sta 
tus and exposure to literacy at home and observational data 
about an individuals behaviors reflecting competencies in 
Speech Sound awareness. 

241. The method of claim 237 further comprising receiv 
ing a verbal response from a user to one or more tests using 
a speech recognition device. 
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242. The method of claim 237, wherein the one or more 
tests comprise a rhyme recognition test for testing the ability 
to recognize rhymes, a rhyme generation test for testing the 
ability to generate rhymes, a beginning and ending Sound 
recognizer for testing the ability to recognize the beginning 
and ending Sounds of a word, a word decoder test for testing 
the ability to read by Sounding out a written word, a Sound 
blender test for testing the ability to blend Sound units 
together to form words, a Sound Segmenting test for testing 
the ability to Segment a Sound unit into Smaller Sound units, 
a Sound manipulator test for testing the ability to manipulate 
Sound units to form a new unit, a Sequential verbal recall test 
for testing the ability to recall a Sequence of spoken items, 
a rapid naming test for testing the ability to rapidly name one 
or more items, a letter naming and Symbol/Sound association 
test for testing the ability to name letters and identify the 
asSociation between a symbol and an associated Sound, and 
a fluent reader test for testing the ability to read fluently. 

243. The method of claim 237, wherein the tests further 
comprise a rhyme recognition test further comprising pro 
Viding at least two stimuli to the user and receiving user 
input in response to the at least two Stimuli to determine the 
user's ability to recognize rhyming words. 

244. The method of claim 237, wherein the tests further 
comprise a test for recognizing the beginning Sound of a 
Stimulus, the test comprising generating at least one Stimulus 
having at least an initial phoneme and receiving a response 
to the stimulus that indicates an ability of the test taker to 
recognize the initial phoneme of the Stimulus. 

245. The method of claim 237, wherein the tests further 
comprise a test for recognizing the ending Sound of a 
Stimulus, the test comprising generating at least one Stimulus 
having at least an ending phoneme and receiving a response 
to the stimulus that indicates an ability of the test taker to 
recognize the ending phoneme of the Stimulus. 

246. The method of claim 237, wherein the tests further 
comprise a rhyme generation test comprising generating a 
Stimulus and receiving a response from the user identifying 
a Sound unit that rhymes with the Stimulus. 

247. The method of claim 237, wherein the tests further 
comprise a Sound blender test comprising generating at least 
two Sound Stimuli and receiving a user response to the at 
least two Sound Stimuli, the response indicating an ability to 
blend the at least two Sound Stimuli into a larger Sound unit. 

248. The method of claim 237, wherein the tests further 
comprise a Sound Segmentation test comprising generating 
at least one Stimulus and receiving a response to the Stimulus 
comprising means for Segmenting the Stimulus into Smaller 
units in order to test the ability to Segment the Stimulus into 
Smaller units. 

249. The method of claim 237, wherein the tests comprise 
a Sound manipulation test comprising generating a Sound 
Stimulus having one or more Sound units and, in response to 
the Sound Stimulus, manipulating the Sound units of the 
Sound Stimulus to test the ability to manipulate Sound units. 

250. The method of claim 237, wherein the tests further 
comprise a verbal recall test comprising generating at least 
one Sound Stimulus and, in response to the at least one Sound 
Stimulus, receiving a user response indicating the recalling 
of the at least one Sound Stimulus. 

251. The method of claim 241 further comprising speak 
ing a verbal response into the Speech recognition device for 
receiving a verbal response from the user. 
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252. The method of claim 237, wherein the tests further 
comprise a naming test comprising generating at least one 
Visual Stimulus and, in response to the display of the Visual 
Stimulus, Speaking the name of or the Sound associated with 
the Visual Stimulus using the Speech recognition device. 

253. The method of claim 237, wherein the tests further 
comprise a word decoder test comprising displaying a visual 
Stimulus to the user and, in response to the Visual Stimulus, 
receiving a response from the user to determine the ability 
to read the Visual Stimulus. 

254. The method of claim 237, wherein the tests further 
comprise a fluency test comprising generating a plurality of 
Visual Stimuli and receiving a user's response to the visual 
Stimuli within a predetermined time interval to determine the 
user's ability to read and understand the Visual Stimuli. 

255. The method of claim 237, wherein the motivation 
further comprises generating a graphical image and an 
asSociated Sound to motivate the user to complete the tests. 

256. The method of claim 255, wherein the motivation 
further comprises generating the graphical image and asso 
ciated Sound after a first predetermined number of tests are 
completed and generating another graphical image and 
asSociated Sound after a Second predetermined number of 
tests are completed. 

257. The method of claim 256, wherein the generating 
further comprises generating a graphical image indicating 
the number of tests remaining to be completed. 

258. The method of claim 256, wherein the motivation 
further comprises generating the graphical image and asso 
ciated Sound after a third predetermined number of tests. 

259. The method of claim 238, wherein the recommender 
further comprises downloading the recommended training 
module to the client computer. 

260. The method of claim 238, wherein the recommender 
further comprises Storing the incorrect responses to the one 
or more tests and generating a training module recommen 
dation based on the incorrect responses. 

261. The method of claim 260, wherein the recommender 
further comprises comparing each incorrect response to one 
or more error measures to identify an error associated with 
each incorrect response and generating a training module 
recommendation based on the identified error. 

262. The method of claim 261, wherein the comparing 
further comprises identifying one or more errors for each 
incorrect response. 

263. The method of claim 261, wherein the recommender 
further comprises identifying a deficient Skill by comparing 
the identified error to a deficient skill rule and generating a 
training module recommendation based on the identified 
deficient skill. 

264. The method of claim 237 further comprising dynami 
cally generating one or more data reports that illustrate the 
data associated with the one or more tests. 

265. The method of claim 264, wherein the data reports 
further comprises displaying the test results simultaneously 
for one or more Students. 

266. The method of claim 265, wherein the displaying 
further comprises displaying the percentage of correct 
responses for a test. 

267. The method of claim 265, wherein the displaying 
further comprises displaying the results for one or more 
different tests for each user wherein the results for each test 
are displayed in a different color. 
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268. The method of claim 264, wherein the data report 
generator further comprises a user interface for browsing 
other test data for a user. 

269. The method of claim 264, wherein the data report 
generator further comprises determining the number of user 
test results shown. 

270. The method of claim 264, wherein the data report 
generator further comprises permitting the user to Select a 
data report print format. 

271. The method of claim 264, wherein the data report 
generator further comprises permitting the user to Select a 
data report display format. 

272. The method of claim 264, wherein the data report 
generator further comprises generating a data report for one 
or more Students in a class, generating a data report for one 
or more classes each having one or more Students and 
generating a data report for a School having one or more 
classes. 

273. The method of claim 237, wherein the client com 
puter further comprises a teacher Station that downloads the 
tests from the Server and one or more Student computers 
connected to the teacher Station by a network, each Student 
computer further comprising displaying at least one of a 
graphical image and audio associated with each test located 
on the Server, receiving a user response to one of the 
graphical images and audio presented by each test and 
communicating the responses for each test back to the 
teacher Station. 

274. The method of claim 273, wherein the teacher station 
further comprises communicating the response for each test 
for each Student back to the Server computer. 

275. The method of claim 274, wherein the teacher station 
further comprises detecting a break in the communication 
between the teacher Station and the Server computer and 
resending any test data that was not sent due to the com 
munications break. 

276. The method of claim 273, wherein each student 
computer further comprises connecting to the Server com 
puter and downloading the resources necessary to execute 
the current test when the test is Started. 

277. The method of claim 273, wherein the teacher station 
further comprises generating a classroom layout showing an 
icon for each Student computer. 

278. The method of claim 277, wherein the teacher station 
further comprises monitoring each Student's test progreSS 
and controlling each Student computer. 

279. The method of claim 277, wherein the teacher station 
further comprises collecting Student test data. 

280. The method of claim 277, wherein generating the 
layout further comprises coloring each icon depending on 
the State of testing for the particular Student computer. 

281. The method of claim 273, wherein the teacher station 
further comprises generating one or more Separate accounts 
for the diagnostic System, wherein the accounts include an 
account manager for managing an entire School or district of 
users of the diagnostic System, a lead teacher for managing 
the use of the diagnostic System by one or more classroom 
teachers in a particular School and one or more classroom 
teachers who each administer the diagnostic testing for a 
particular class of Students. 

282. The method of claim 281, wherein the teacher station 
further comprises a user interface for the account manager to 
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register one or more lead teachers and a user interface for 
each lead teacher to register one or more classroom teachers 
who administer the test. 

283. The method of claim 282, wherein the account 
manager has access to testing data for the entire district, 
wherein the lead teacher has access to testing data for the 
entire School and each classroom teacher has access to 
testing data for the class of the classroom teacher. 

284. A server for testing one or more skills associated with 
the reading skills of an individual, comprising: 

one or more tests for determining deficiencies in one or 
more reading and pre-reading skills; 

a Scorer for determining a Score for each test, and 
means for establishing a communications Session with a 

client computer to download the one or more tests to 
the client computer wherein each client computer dis 
plays at least one of a graphical image and audio 
asSociated with each test located on the Server, receiv 
ing a user response to one of the graphical images and 
audio presented by each test and communicates the 
responses for each test back to the Server computer; 

a recommender for recommending, based on the Scores of 
the one or more tests, one or more training modules for 
improving a reading or pre-reading skill of the indi 
vidual as indicated by the Score of the tests. 

285. The server of claim 284 further comprising a client 
computer, wherein each client computer further comprises 
means for motivating the user to complete the tests. 

286. The server of claim 284 further comprising a ques 
tionnaire having one or more questions for eliciting infor 
mation about risk factors associated with language-based 
learning disabilities. 

287. The server of claim 286, wherein the information 
comprises historical data about reading-related risk factors 
including one or more of medical conditions including 
chronic otitis media, family history data including history of 
dyslexia, environmental data including Socioeconomic Sta 
tus and exposure to literacy at home and observational data 
about an individuals behaviors reflecting competencies in 
Speech Sound awareness. 

288. The server of claim 285, wherein the user input 
device of the one or more client computers comprise a 
Speech recognition device for receiving a verbal response 
from the user to the one or more tests. 

289. The server of claim 284, wherein the one or more 
tests comprise a rhyme recognition test for testing the ability 
to recognize rhymes, a rhyme generation test for testing the 
ability to generate rhymes, a beginning and ending Sound 
recognizer for testing the ability to recognize the beginning 
and ending Sounds of a word, a word decoder test for testing 
the ability to read by Sounding out a written word, a Sound 
blender test for testing the ability to blend Sound units 
together to form words, a Sound Segmenting test for testing 
the ability to Segment a Sound unit into Smaller Sound units, 
a Sound manipulator test for testing the ability to manipulate 
Sound units to form a new unit, a Sequential verbal recall test 
for testing the ability to recall a sequence of spoken items, 
a rapid naming test for testing the ability to rapidly name one 
or more items, a letter naming and Symbol/Sound association 
test for testing the ability to name letters and identify the 
asSociation between a symbol and an associated Sound, and 
a fluent reader test for testing the ability to read fluently. 
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290. The server of claim 284, wherein the tests further 
comprise a rhyme recognition test further comprising means 
for providing at least two Stimuli to the user and means for 
receiving user input in response to the at least two stimuli to 
determine the user's ability to recognize rhyming words. 

291. The server of claim 284, wherein the tests further 
comprise a test for recognizing the beginning Sound of a 
Stimulus, the test comprising means for generating at least 
one Stimulus having at least an initial phoneme and means 
for receiving a response to the Stimulus that indicates an 
ability of the test taker to recognize the initial phoneme of 
the Stimulus. 

292. The server of claim 284, wherein the tests further 
comprise a test for recognizing the ending Sound of a 
Stimulus, the test comprising means for generating at least 
one Stimulus having at least an ending phoneme and means 
for receiving a response to the Stimulus that indicates an 
ability of the test taker to recognize the ending phoneme of 
the Stimulus. 

293. The server of claim 284, wherein the tests further 
comprise a rhyme generation test comprising means for 
generating a Stimulus and means for receiving a response 
from the user identifying a Sound unit that rhymes with the 
Stimulus. 

294. The server of claim 284, wherein the tests further 
comprise a Sound blender test comprising means for gener 
ating at least two Sound Stimuli and means for receiving a 
user response to the at least two Sound Stimuli, the response 
indicating an ability to blend the at least two Sound Stimuli 
into a larger Sound unit. 

295. The server of claim 284, wherein the tests further 
comprise a Sound Segmentation test comprising means for 
generating at least one Stimulus and means for receiving a 
response to the Stimulus comprising means for Segmenting 
the stimulus into smaller units in order to test the ability to 
Segment the Stimulus into Smaller units. 

296. The server of claim 284, wherein the tests comprise 
a Sound manipulation test comprising means for generating 
a Sound Stimulus having one or more Sound units and means, 
in response to the Sound Stimulus, for manipulating the 
sound units of the Sound stimulus to test the ability to 
manipulate Sound units. 

297. The server of claim 284, wherein the tests further 
comprise a verbal recall test comprising means for gener 
ating at least one Sound Stimulus and means, in response to 
the at least one Sound Stimulus, for receiving a user response 
indicating the recalling of the at least one Sound Stimulus. 

298. The server of claim 288 further comprising means 
for Speaking a verbal response into the Speech recognition 
device for receiving a verbal response from the user. 

299. The server of claim 284, wherein the tests further 
comprise a naming test comprising means for generating at 
least one visual Stimulus and means, in response to the 
display of the visual Stimulus, for Speaking the name of or 
the Sound associated with the Visual Stimulus using the 
Speech recognition device. 

300. The server of claim 284, wherein the tests further 
comprise a word decoder test comprising means for display 
ing a visual Stimulus to the user and means, in response to 
the Visual Stimulus, for receiving a response from the user to 
determine the ability to read the visual stimulus. 

301. The server of claim 284, wherein the tests further 
comprise a fluency test comprising means for generating a 
plurality of Visual Stimuli and means for receiving a user's 
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response to the Visual Stimuli within a predetermined time 
interval to determine the user's ability to read and under 
Stand the Visual Stimuli. 

302. The server of claim 285, wherein the motivation 
means further comprises means for generating a graphical 
image and an associated Sound to motivate the user to 
complete the tests. 

303. The server of claim 302, wherein the motivation 
means further comprises means for generating the graphical 
image and associated Sound after a first predetermined 
number of tests are completed and means for generating 
another graphical image and associated Sound after a Second 
predetermined number of tests are completed. 

304. The server of claim 303, wherein the generating 
means further comprises means for generating a graphical 
image indicating the number of tests remaining to be com 
pleted. 

305. The server of claim 303, wherein the motivation 
means further comprises means for generating the graphical 
image and associated Sound after a third predetermined 
number of tests. 

306. The server of claim 284, wherein the recommender 
further comprises means for downloading the recommended 
training module to the client computer. 

307. The server of claim 284, wherein the recommender 
further comprises means for Storing the incorrect responses 
to the one or more tests and means for generating a training 
module recommendation based on the incorrect responses. 

308. The server of claim 307, wherein the recommender 
further comprises means for comparing each incorrect 
response to one or more error measures to identify an error 
asSociated with each incorrect response and means for 
generating a training module recommendation based on the 
identified error. 

309. The server of claim 308, wherein the comparing 
means further comprises means for identifying one or more 
errors for each incorrect response. 

310. The server of claim 308, wherein the recommender 
further comprises means for identifying a deficient skill by 
comparing the identified error to a deficient skill rule and 
means for generating a training module recommendation 
based on the identified deficient skill. 

311. The server of claim 284 further comprising means for 
dynamically generating one or more data reports that illus 
trate the data associated with the one or more tests. 

312. The server of claim 311, wherein the data reports 
further comprises means for displaying the test results 
Simultaneously for one or more Students. 

313. The server of claim 312, wherein the displaying 
means further comprises means for displaying the percent 
age of correct responses for a test. 

314. The server of claim 312, wherein the displaying 
means further comprises means for displaying the results for 
one or more different tests for each user wherein the results 
for each test are displayed in a different color. 

315. The server of claim 311, wherein the data report 
generator further comprises a user interface for browsing 
other test data for a user. 

316. The server of claim 311, wherein the data report 
generator further comprises means for determining the num 
ber of user test results shown. 

317. The server of claim 311, wherein the data report 
generator further comprises means for permitting the user to 
Select a data report print format. 
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318. The server of claim 311, wherein the data report 
generator further comprises means for permitting the user to 
Select a data report display format. 

319. The server of claim 311, wherein the data report 
generator further comprises means for generating a data 
report for one or more Students in a class, means for 
generating a data report for one or more classes each having 
one or more Students and means for generating a data report 
for a School having one or more classes. 

320. The server of claim 285 further comprising a teacher 
Station that downloads the tests from the Server and one or 
more Student computers connected to the teacher Station by 
a network, each Student computer further comprising means 
for displaying at least one of a graphical image and audio 
asSociated with each test located on the Server, means for 
receiving a user response to one of the graphical images and 
audio presented by each test and means for communicating 
the responses for each test back to the teacher Station. 

321. The server of claim 320, wherein the teacher station 
further comprises means for communicating the response for 
each test for each Student back to the Server computer. 

322. The server of claim 321, wherein the teacher station 
further comprises means for detecting a break in the com 
munication between the teacher Station and the Server com 
puter and means for resending any test data that was not sent 
due to the communications break. 

323. The server of claim 320, wherein each student 
computer further comprises means for connecting to the 
Server computer and means for downloading the resources 
necessary to execute the current test when the test is Started. 

324. The server of claim 320, wherein the teacher station 
further comprises means for controlling each Student com 
puter. 

325. The server of claim 320, wherein the teacher station 
further comprises means for generating a classroom layout 
showing an icon for each Student computer. 

326. The server of claim 325, wherein the teacher station 
further comprises means for monitoring each Student's test 
progreSS and controlling each Student computer. 

327. The server of claim 325, wherein the teacher station 
further comprises means for collecting Student test data. 

328. The server of claim 325, wherein generating the 
layout further comprises means for coloring each icon 
depending on the State of testing for the particular Student 
computer. 

329. The server of claim 284, wherein the teacher station 
further comprises means for generating one or more Separate 
accounts for the diagnostic System, wherein the accounts 
include an account manager for managing an entire School 
or district of users of the diagnostic System, a lead teacher 
for managing the use of the diagnostic System by one or 
more classroom teachers in a particular School and one or 
more classroom teachers who each administer the diagnostic 
testing for a particular class of Students. 

330. The server of claim 329, wherein the teacher station 
further comprises means for the account manager to register 
one or more lead teachers and means for each lead teacher 
to register one or more classroom teachers who administer 
the test. 

331. The server of claim 330, wherein the account man 
ager has access to testing data for the entire district, wherein 
the lead teacher has access to testing data for the entire 
School and each classroom teacher has access to testing data 
for the class of the classroom teacher. 
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332. A System for recommending a training module based 
on one or more tests, comprising: 
means for determining the incorrect responses to one or 

more tests wherein the incorrect responses indicate a 
reading skill deficiency; and 

means for recommending a training module that improves 
a particular reading skill based on the incorrect 
responses. 

333. The system of claim 332, wherein the recommender 
further comprises means for comparing each incorrect 
response to one or more error measures to generate an error 
measure associated with each incorrect response and means 
for generating a training module recommendation based on 
the error measures. 

334. The system of claim 333, wherein the comparing 
means further comprises means for generating one or more 
error measures for each incorrect response. 

335. The system of claim 333, wherein the recommender 
further comprises means for identifying a deficient skill by 
comparing the error measure to a deficient skill rule and 
means for generating a training module recommendation 
based on the identified deficient skill. 

336. A method for recommending a training module based 
on one or more tests, comprising: 

determining the incorrect responses to one or more tests 
wherein the incorrect responses indicate a reading skill 
deficiency; and 

recommending a training module that improves a particu 
lar reading skill based on the incorrect responses. 

337. The method of claim 336, wherein the recommender 
further comprises comparing each incorrect response to one 
or more error measures to generate an error measure asso 
ciated with each incorrect response and generating a training 
module recommendation based on the error measures. 

338. The method of claim 337, wherein the comparing 
further comprises generating one or more error measures for 
each incorrect response. 
The method of claim 337, wherein the recommender 

further comprises identifying a deficient skill by com 
paring the error measure to a deficient Skill rule and 
generating a training module recommendation based on 
the identified deficient skill. 

339. The system of claim F, wherein each client computer 
further comprises means for motivating the user to complete 
the tests. 

340. A System for testing one or more Skills associated 
with the reading skills of an individual, comprising: 

a Server computer comprising one or more tests for 
determining deficiencies in one or more reading and 
pre-reading skills, a Scorer for determining a Score for 
each test; 

a teacher Station for downloading the tests from the Server 
computer, and 

one or more Student computers that establish a commu 
nications Session with the teacher Station over a com 
puter network, each Student computer comprising 
means for displaying at least one of a graphical image 
and audio associated with each test located on the 
Server, means for receiving a user response to one of the 
graphical images and audio presented by each test, and 
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means for communicating the responses for each test 
back to the Server computer. 

341. The system of claim 340, wherein each client com 
puter further comprises means for motivating the user to 
complete the tests. 

342. The system of claim 340, wherein the server further 
comprises a questionnaire having one or more questions for 
eliciting information about risk factors associated with lan 
guage-based learning disabilities. 

343. The system of claim 342, wherein the information 
comprises historical data about reading-related risk factors 
including one or more of medical conditions including 
chronic otitis media, family history data including history of 
dyslexia, environmental data including Socioeconomic Sta 
tus and exposure to literacy at home and observational data 
about an individuals behaviors reflecting competencies in 
Speech Sound awareness. 

344. The system of claim 340, wherein the user input 
device of the one or more client computers comprise a 
Speech recognition device for receiving a verbal response 
from the user to the one or more tests. 

345. The system of claim 340, wherein the one or more 
tests comprise a rhyme recognition test for testing the ability 
to recognize rhymes, a rhyme generation test for testing the 
ability to generate rhymes, a beginning and ending Sound 
recognizer for testing the ability to recognize the beginning 
and ending Sounds of a word, a word decoder test for testing 
the ability to read by Sounding out a written word, a Sound 
blender test for testing the ability to blend Sound units 
together to form Words, a Sound Segmenting test for testing 
the ability to Segment a Sound unit into Smaller Sound units, 
a Sound manipulator test for testing the ability to manipulate 
Sound units to form a new unit, a Sequential verbal recall test 
for testing the ability to recall a Sequence of spoken items, 
a rapid naming test for testing the ability to rapidly name one 
or more items, a letter naming and Symbol/Sound association 
test for testing the ability to name letters and identify the 
asSociation between a symbol and an associated Sound, and 
a fluent reader test for testing the ability to read fluently. 

346. The system of claim 340, wherein the tests further 
comprise a rhyme recognition test further comprising means 
for providing at least two Stimuli to the user and means for 
receiving user input in response to the at least two stimuli to 
determine the user's ability to recognize rhyming words. 

347. The system of claim 340, wherein the tests further 
comprise a test for recognizing the beginning Sound of a 
Stimulus, the test comprising means for generating at least 
one Stimulus having at least an initial phoneme and means 
for receiving a response to the Stimulus that indicates an 
ability of the test taker to recognize the initial phoneme of 
the Stimulus. 

348. The system of claim 340, wherein the tests further 
comprise a test for recognizing the ending Sound of a 
Stimulus, the test comprising means for generating at least 
one Stimulus having at least an ending phoneme and means 
for receiving a response to the Stimulus that indicates an 
ability of the test taker to recognize the ending phoneme of 
the Stimulus. 

349. The system of claim 340, wherein the tests further 
comprise a rhyme generation test comprising means for 
generating a Stimulus and means for receiving a response 
from the user identifying a Sound unit that rhymes with the 
Stimulus. 
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350. The system of claim 340, wherein the tests further 
comprise a Sound blender test comprising means for gener 
ating at least two Sound Stimuli and means for receiving a 
user response to the at least two Sound Stimuli, the response 
indicating an ability to blend the at least two Sound Stimuli 
into a larger Sound unit. 

351. The system of claim 340, wherein the tests further 
comprise a Sound Segmentation test comprising means for 
generating at least one Stimulus and means for receiving a 
response to the Stimulus comprising means for Segmenting 
the stimulus into smaller units in order to test the ability to 
Segment the Stimulus into Smaller units. 

352. The system of claim 340, wherein the tests comprise 
a Sound manipulation test comprising means for generating 
a Sound Stimulus having one or more Sound units and means, 
in response to the Sound Stimulus, for manipulating the 
sound units of the Sound stimulus to test the ability to 
manipulate Sound units. 

353. The system of claim 340, wherein the tests further 
comprise a verbal recall test comprising means for gener 
ating at least one Sound Stimulus and means, in response to 
the at least one Sound Stimulus, for receiving a user response 
indicating the recalling of the at least one Sound Stimulus. 

354. The system of claim 344 further comprising means 
for Speaking a verbal response into the Speech recognition 
device for receiving a verbal response from the user. 

355. The system of claim 340, wherein the tests further 
comprise a naming test comprising means for generating at 
least one visual Stimulus and means, in response to the 
display of the Visual Stimulus, for Speaking the name of or 
the Sound associated with the Visual Stimulus using the 
Speech recognition device. 

356. The system of claim 340, wherein the tests further 
comprise a word decoder test comprising means for display 
ing a visual Stimulus to the user and means, in response to 
the Visual Stimulus, for receiving a response from the user to 
determine the ability to read the visual stimulus. 

357. The system of claim 340, wherein the tests further 
comprise a fluency test comprising means for generating a 
plurality of Visual Stimuli and means for receiving a user's 
response to the Visual Stimuli within a predetermined time 
interval to determine the user's ability to read and under 
Stand the Visual Stimuli. 

358. The system of claim 341, wherein the motivation 
means further comprises means for generating a graphical 
image and an associated Sound to motivate the user to 
complete the tests. 

359. The system of claim 358, wherein the motivation 
means further comprises means for generating the graphical 
image and associated Sound after a first predetermined 
number of tests are completed and means for generating 
another graphical image and associated Sound after a Second 
predetermined number of tests are completed. 

360. The system of claim 359, wherein the generating 
means further comprises means for generating a graphical 
image indicating the number of tests remaining to be com 
pleted. 

361. The system of claim 359, wherein the motivation 
means further comprises means for generating the graphical 
image and associated Sound after a third predetermined 
number of tests. 

362. The system of 340 her comprising a recommender 
for recommending, based on the Scores of the one or more 



US 2002/0164563 A1 

tests, one or more training modules for improving a reading 
or prereading skill of the individual as indicated by the Score 
of the tests. 

363. The system of claim 362, wherein the recommender 
further comprises means for downloading the recommended 
training module to the Student computer. 

364. The system of claim 362, wherein the recommender 
further comprises means for Storing the incorrect responses 
to the one or more tests and means for generating a training 
module recommendation based on the incorrect responses. 

365. The system of claim 364, wherein the recommender 
further comprises means for comparing each incorrect 
response to one or more error measures to identify an error 
asSociated with each incorrect response and means for 
generating a training module recommendation based on the 
identified error. 

366. The system of claim 365, wherein the comparing 
means further comprises means for identifying one or more 
errors for each incorrect response. 

367. The system of claim 365, wherein the recommender 
further comprises means for identifying a deficient skill by 
comparing the identified error to a deficient skill rule and 
means for generating a training module recommendation 
based on the identified deficient skill. 

368. The system of 340, wherein the server further 
comprises means for dynamically generating one or more 
data reports that illustrate the data associated with the one or 
more teStS. 

369. The system of claim 368, wherein the data reports 
further comprises means for displaying the test results 
Simultaneously for one or more Students. 

370. The system of claim 369, wherein the displaying 
means further comprises means for displaying the percent 
age of correct responses for a test. 

371. The system of claim 369, wherein the displaying 
means further comprises means for displaying the results for 
one or more different tests for each user wherein the results 
for each test are displayed in a different color. 

372. The system of claim 368, wherein the data report 
generator further comprises a user interface for browsing 
other test data for a user. 

373. The system of claim 368, wherein the data report 
generator further comprises means for determining the num 
ber of user test results shown. 

374. The system of claim 368, wherein the data report 
generator further comprises means for permitting the user to 
Select a data report print format. 

375. The system of claim 368, wherein the data report 
generator further comprises means for permitting the user to 
Select a data report display format. 

376. The system of claim 368, wherein the data report 
generator further comprises means for generating a data 
report for one or more Students in a class, means for 
generating a data report for one or more classes each having 
one or more Students and means for generating a data report 
for a School having one or more classes. 

377. The system of claim 340, wherein the teacher station 
further comprises means for communicating the response for 
each test for each Student back to the Server computer. 

378. The system of claim 377, wherein the teacher station 
further comprises means for detecting a break in the com 
munication between the teacher Station and the Server com 
puter and means for resending any test data that was not sent 
due to the communications break. 
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379. The system of claim 340, wherein each student 
computer further comprises means for connecting to the 
Server computer and means for downloading the resources 
necessary to execute the current test when the test is Started. 

380. The system of claim 340, wherein the teacher station 
further comprises means for generating a classroom layout 
showing an icon for each Student computer. 

381. The system of claim 380, wherein the teacher station 
further comprises means for monitoring each Student's test 
progreSS and controlling each Student computer. 

382. The system of claim 380, wherein the teacher station 
further comprises means for collecting Student test data. 

383. The system of claim 380, wherein generating the 
layout further comprises means for coloring each icon 
depending on the State of testing for the particular Student 
computer. 

384. The system of claim F, wherein the teacher station 
further comprises means for generating one or more Separate 
accounts for the diagnostic System, wherein the accounts 
include an account manager for managing an entire School 
or district of users of the diagnostic System, a lead teacher 
for managing the use of the diagnostic System by one or 
more classroom teachers in a particular School and one or 
more classroom teachers who each administer the diagnostic 
testing for a particular class of Students. 

385. The system of claim F+40, wherein the teacher 
Station further comprises means for the account manager to 
register one or more lead teachers and means for each lead 
teacher to register one or more classroom teachers who 
administer the test. 

386. The system of claim F+41, wherein the account 
manager has access to testing data for the entire district, 
wherein the lead teacher has access to testing data for the 
entire School and each classroom teacher has access to 
testing data for the class of the classroom teacher. 

387. A method for testing one or more skills associated 
with the reading skills of an individual, comprising: 

Storing instructions corresponding to one or more tests on 
a Server for determining deficiencies in one or more 
reading and pre-reading skills and a Scorer for deter 
mining a Score for each test; 

downloading the one or more tests from the Server com 
puter to a teacher Station; 

displaying at least one of a graphical image and audio 
asSociated with each test located on the Server at the 
client computer connected to the teacher Station; 

receiving a user response to one of the graphical images 
and audio presented by each test at the client computer 
connected to the teacher Station; 

communicating the responses for each test back to the 
teacher Station; and 

388. The method of claim F further comprising motivat 
ing the user to complete the tests. 

389. The method of claim F further comprising generating 
a questionnaire having one or more questions for eliciting 
information about risk factors associated with language 
based learning disabilities. 

390. The method of claim F+2, wherein the information 
comprises historical data about reading-related risk factors 
including one or more of medical conditions including 
chronic otitis media, family history data including history of 
dyslexia, environmental data including Socioeconomic Sta 
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tus and exposure to literacy at home and observational data 
about an individuals behaviors reflecting competencies in 
Speech Sound awareness. 

391. The method of claim F further comprising receiving 
a verbal response from a user to one or more tests using a 
Speech recognition device. 

392. The method of claim F, wherein the one or more tests 
comprise a rhyme recognition test for testing the ability to 
recognize rhymes, a rhyme generation test for testing the 
ability to generate rhymes, a beginning and ending Sound 
recognizer for testing the ability to recognize the beginning 
and ending Sounds of a word, a word decoder test for testing 
the ability to read by Sounding out a written word, a Sound 
blender test for testing the ability to blend Sound units 
together to form words, a Sound Segmenting test for testing 
the ability to Segment a Sound unit into Smaller Sound units, 
a Sound manipulator test for testing the ability to manipulate 
Sound units to form a new unit, a Sequential verbal recall test 
for testing the ability to recall a Sequence of spoken items, 
a rapid naming test for testing the ability to rapidly name one 
or more items, a letter naming and Symbol/Sound association 
test for testing the ability to name letters and identify the 
asSociation between a symbol and an associated Sound, and 
a fluent reader test for testing the ability to read fluently. 

393. The method of claim F, wherein the tests further 
comprise a rhyme recognition test further comprising pro 
Viding at least two stimuli to the user and receiving user 
input in response to the at least two Stimuli to determine the 
user's ability to recognize rhyming words. 

394. The method of claim F, wherein the tests further 
comprise a test for recognizing the beginning Sound of a 
Stimulus, the test comprising generating at least one Stimulus 
having at least an initial phoneme and receiving a response 
to the stimulus that indicates an ability of the test taker to 
recognize the initial phoneme of the Stimulus. 

395. The method of claim F, wherein the tests further 
comprise a test for recognizing the ending Sound of a 
Stimulus, the test comprising generating at least one Stimulus 
having at least an ending phoneme and receiving a response 
to the stimulus that indicates an ability of the test taker to 
recognize the ending phoneme of the Stimulus. 

396. The method of claim F, wherein the tests further 
comprise a rhyme generation test comprising generating a 
Stimulus and receiving a response from the user identifying 
a Sound unit that rhymes with the Stimulus. 

397. The method of claim F, wherein the tests further 
comprise a Sound blender test comprising generating at least 
two Sound Stimuli and receiving a user response to the at 
least two Sound Stimuli, the response indicating an ability to 
blend the at least two Sound Stimuli into a larger Sound unit. 

398. The method of claim F, wherein the tests further 
comprise a Sound Segmentation test comprising generating 
at least one Stimulus and receiving a response to the Stimulus 
comprising means for Segmenting the Stimulus into Smaller 
units in order to test the ability to Segment the Stimulus into 
Smaller units. 

399. The method of claim F, wherein the tests comprise a 
Sound manipulation test comprising generating a Sound 
Stimulus having one or more Sound units and, in response to 
the Sound Stimulus, manipulating the Sound units of the 
Sound Stimulus to test the ability to manipulate Sound units. 

400. The method of claim F, wherein the tests further 
comprise a verbal recall test comprising generating at least 
one Sound Stimulus and, in response to the at least one Sound 
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Stimulus, receiving a user response indicating the recalling 
of the at least one Sound Stimulus. 

401. The method of claim F+4 further comprising speak 
ing a Verbal response into the Speech recognition device for 
receiving a verbal response from the user. 

402. The method of claim F, wherein the tests further 
comprise a naming test comprising generating at least one 
Visual Stimulus and, in response to the display of the Visual 
Stimulus, Speaking the name of or the Sound associated with 
the Visual Stimulus using the Speech recognition device. 

403. The method of claim F, wherein the tests further 
comprise a word decoder test comprising displaying a visual 
Stimulus to the user and, in response to the Visual Stimulus, 
receiving a response from the user to determine the ability 
to read the Visual Stimulus. 

404. The method of claim F, wherein the tests further 
comprise a fluency test comprising generating a plurality of 
Visual Stimuli and receiving a user's response to the visual 
Stimuli within a predetermined time interval to determine the 
user's ability to read and understand the Visual Stimuli. 

405. The method of claim F, wherein the motivation 
further comprises generating a graphical image and an 
asSociated Sound to motivate the user to complete the tests. 

406. The method of claim F+19, wherein the motivation 
further comprises generating the graphical image and asso 
ciated Sound after a first predetermined number of tests are 
completed and generating another graphical image and 
asSociated Sound after a Second predetermined number of 
tests are completed. 

407. The method of claim F+20, wherein the generating 
further comprises generating a graphical image indicating 
the number of tests remaining to be completed. 

408. The method of claim F+20, wherein the motivation 
further comprises generating the graphical image and asso 
ciated Sound after a third predetermined number of tests. 

409. The method of claim F further compring, based on 
the test Scores, recommending a training module to improve 
the skill of a user. 

410. The method of claim F+1, wherein the recommender 
further comprises downloading the recommended training 
module to the client computer. 

411. The method of claim F+1, wherein the recommender 
further comprises Storing the incorrect responses to the one 
or more tests and generating a training module recommen 
dation based on the incorrect responses. 

412. The method of claim F+23, wherein the recom 
mender further comprises comparing each incorrect 
response to one or more error measures to identify an error 
asSociated with each incorrect response and generating a 
training module recommendation based on the identified 
CO. 

413. The method of claim F+24, wherein the comparing 
further comprises identifying one or more errors for each 
incorrect response. 

414. The method of claim F+24, wherein the recom 
mender further comprises identifying a deficient skill by 
comparing the identified error to a deficient skill rule and 
generating a training module recommendation based on the 
identified deficient skill. 

415. The method of claim F further comprising dynami 
cally generating one or more data reports that illustrate the 
data associated with the one or more tests. 
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416. The method of claim F+27, wherein the data reports 
further comprises displaying the test results simultaneously 
for one or more Students. 

417. The method of claim F+28, wherein the displaying 
further comprises displaying the percentage of correct 
responses for a test. 

418. The method of claim F+28, wherein the displaying 
further comprises displaying the results for one or more 
different tests for each user wherein the results for each test 
are displayed in a different color. 

419. The method of claim F+27, wherein the data report 
generator further comprises a user interface for browsing 
other test data for a user. 

420. The method of claim F+27, wherein the data report 
generator further comprises determining the number of user 
test results shown. 

421. The method of claim F+27, wherein the data report 
generator further comprises permitting the user to Select a 
data report print format. 

422. The method of claim F+27, wherein the data report 
generator further comprises permitting the user to Select a 
data report display format. 

423. The method of claim F+27, wherein the data report 
generator further comprises generating a data report for one 
or more Students in a class, generating a data report for one 
or more classes each having one or more Students and 
generating a data report for a School having one or more 
classes. 

424. The method of claim F, wherein the client computer 
further comprises a teacher Station that downloads the tests 
from the Server and one or more Student computers con 
nected to the teacher Station by a network, each Student 
computer further comprising displaying at least one of a 
graphical image and audio associated with each test located 
on the Server, receiving a user response to one of the 
graphical images and audio presented by each test and 
communicating the responses for each test back to the 
teacher Station. 

425. The method of claim F+33, wherein the teacher 
Station further comprises communicating the response for 
each test for each Student back to the Server computer. 

426. The method of claim F+34, wherein the teacher 
Station further comprises detecting a break in the commu 
nication between the teacher Station and the Server computer 
and resending any test data that was not sent due to the 
communications break. 

427. The method of claim F+33, wherein each student 
computer further comprises connecting to the Server com 
puter and downloading the resources necessary to execute 
the current test when the test is Started. 

428. The method of claim F+33, wherein the teacher 
Station further comprises generating a classroom layout 
showing an icon for each Student computer. 

429. The method of claim 428, wherein the teacher station 
further comprises monitoring each Student's test progreSS 
and controlling each Student computer. 

430. The method of claim 428, wherein the teacher station 
further comprises collecting Student test data. 

431. The method of claim 428, wherein generating the 
layout further comprises coloring each icon depending on 
the State of testing for the particular Student computer. 

432. The method of claim 424, wherein the teacher station 
further comprises generating one or more Separate accounts 
for the diagnostic System, wherein the accounts include an 
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account manager for managing an entire School or district of 
users of the diagnostic System, a lead teacher for managing 
the use of the diagnostic System by one or more classroom 
teachers in a particular School and one or more classroom 
teachers who each administer the diagnostic testing for a 
particular class of Students. 

433. The method of claim 432, wherein the teacher station 
further comprises a user interface for the account manager to 
register one or more lead teachers and a user interface for 
each lead teacher to register one or more classroom teachers 
who administer the test. 

434. The method of claim 433, wherein the account 
manager has access to testing data for the entire district, 
wherein the lead teacher has access to testing data for the 
entire School and each classroom teacher has access to 
testing data for the class of the classroom teacher. 

435. A dual server system for testing one or more skills 
asSociated with the reading skills of an individual, compris 
Ing: 

a Server computer comprising one or more tests for 
determining deficiencies in one or more reading and 
pre-reading skills, a Scorer for determining a Score for 
each test; 

a teacher Station for downloading the tests from the Server 
computer, and 

wherein the teacher Station is connected to one or more 
Student computer over a computer network, the teacher 
Station further comprising means for establishing a 
communications Session with each student computer So 
that each Student computer displayS at least one of a 
graphical image and audio associated with each test 
located on the Server, receives a user response to one of 
the graphical images and audio presented by each test, 
and communicates the responses for each test back to 
the teacher Station. 

436. The system of claim 435, wherein each client com 
puter further comprises means for motivating the user to 
complete the tests. 

437. The system of claim 435, wherein the server further 
comprises a questionnaire having one or more questions for 
eliciting information about risk factors associated with lan 
guage-based learning disabilities. 

438. The system of claim 437, wherein the information 
comprises historical data about reading-related risk factors 
including one or more of medical conditions including 
chronic otitis media, family history data including history of 
dyslexia, environmental data including Socioeconomic Sta 
tus and exposure to literacy at home and observational data 
about an individuals behaviors reflecting competencies in 
Speech Sound awareness. 

439. The system of claim 435, wherein the user input 
device of the one or more client computers comprise a 
Speech recognition device for receiving a verbal response 
from the user to the one or more tests. 

440. The system of claim 435, wherein the one or more 
tests comprise a rhyme recognition test for testing the ability 
to recognize rhymes, a rhyme generation test for testing the 
ability to generate rhymes, a beginning and ending Sound 
recognizer for testing the ability to recognize the beginning 
and ending Sounds of a word, a word decoder test for testing 
the ability to read by Sounding out a written word, a Sound 
blender test for testing the ability to blend Sound units 
together to form words, a Sound Segmenting test for testing 
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the ability to Segment a Sound unit into Smaller Sound units, 
a Sound manipulator test for testing the ability to manipulate 
Sound units to form a new unit, a Sequential verbal recall test 
for testing the ability to recall a Sequence of spoken items, 
a rapid naming test for testing the ability to rapidly name one 
or more items, a letter naming and Symbol/Sound association 
test for testing the ability to name letters and identify the 
asSociation between a symbol and an associated Sound, and 
a fluent reader test for testing the ability to read fluently. 

441. The system of claim 435, wherein the tests further 
comprise a rhyme recognition test further comprising means 
for providing at least two Stimuli to the user and means for 
receiving user input in response to the at least two stimuli to 
determine the user's ability to recognize rhyming words. 

442. The system of claim 435, wherein the tests further 
comprise a test for recognizing the beginning Sound of a 
Stimulus, the test comprising means for generating at least 
one Stimulus having at least an initial phoneme and means 
for receiving a response to the Stimulus that indicates an 
ability of the test taker to recognize the initial phoneme of 
the Stimulus. 

443. The system of claim 435, wherein the tests further 
comprise a test for recognizing the ending Sound of a 
Stimulus, the test comprising means for generating at least 
one Stimulus having at least an ending phoneme and means 
for receiving a response to the Stimulus that indicates an 
ability of the test taker to recognize the ending phoneme of 
the Stimulus. 

444. The system of claim 435, wherein the tests further 
comprise a rhyme generation test comprising means for 
generating a Stimulus and means for receiving a response 
from the user identifying a Sound unit that rhymes with the 
Stimulus. 

445. The system of claim 435, wherein the tests further 
comprise a Sound blender test comprising means for gener 
ating at least two Sound Stimuli and means for receiving a 
user response to the at least two Sound Stimuli, the response 
indicating an ability to blend the at least two Sound Stimuli 
into a larger Sound unit. 

446. The system of claim 435, wherein the tests further 
comprise a Sound Segmentation test comprising means for 
generating at least one Stimulus and means for receiving a 
response to the Stimulus comprising means for Segmenting 
the stimulus into smaller units in order to test the ability to 
Segment the Stimulus into Smaller units. 

447. The system of claim 435, wherein the tests comprise 
a Sound manipulation test comprising means for generating 
a Sound Stimulus having one or more Sound units and means, 
in response to the Sound Stimulus, for manipulating the 
sound units of the Sound stimulus to test the ability to 
manipulate Sound units. 

448. The system of claim 435, wherein the tests further 
comprise a verbal recall test comprising means for gener 
ating at least one Sound Stimulus and means, in response to 
the at least one Sound Stimulus, for receiving a user response 
indicating the recalling of the at least one Sound Stimulus. 

449. The system of claim 439 further comprising means 
for Speaking a verbal response into the Speech recognition 
device for receiving a verbal response from the user. 

450. The system of claim 435, wherein the tests further 
comprise a naming test comprising means for generating at 
least one visual Stimulus and means, in response to the 
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display of the visual Stimulus, for Speaking the name of or 
the Sound associated with the Visual Stimulus using the 
Speech recognition device. 

451. The system of claim 435, wherein the tests further 
comprise a word decoder test comprising means for display 
ing a visual Stimulus to the user and means, in response to 
the Visual Stimulus, for receiving a response from the user to 
determine the ability to read the visual stimulus. 

452. The system of claim 435, wherein the tests further 
comprise a fluency test comprising means for generating a 
plurality of Visual Stimuli and means for receiving a user's 
response to the Visual Stimuli within a predetermined time 
interval to determine the user's ability to read and under 
Stand the Visual Stimuli. 

453. The system of claim 436, wherein the motivation 
means further comprises means for generating a graphical 
image and an associated Sound to motivate the user to 
complete the tests. 

454. The system of claim 453, wherein the motivation 
means further comprises means for generating the graphical 
image and associated Sound after a first predetermined 
number of tests are completed and means for generating 
another graphical image and associated Sound after a Second 
predetermined number of tests are completed. 

455. The system of claim 454, wherein the generating 
means further comprises means for generating a graphical 
image indicating the number of tests remaining to be com 
pleted. 

456. The system of claim 454, wherein the motivation 
means further comprises means for generating the graphical 
image and associated Sound after a third predetermined 
number of tests. 

457. The system of claim 435 further comprising a 
recommender for recommending, based on the Scores of the 
one or more tests, one or more training modules for improv 
ing a reading or pre-reading skill of the individual as 
indicated by the score of the tests. 

458. The system of claim 457, wherein the recommender 
further comprises means for downloading the recommended 
training module to the Student computer. 

459. The system of claim 457, wherein the recommender 
further comprises means for Storing the incorrect responses 
to the one or more tests and means for generating a training 
module recommendation based on the incorrect responses. 

460. The system of claim 459, wherein the recommender 
further comprises means for comparing each incorrect 
response to one or more error measures to identify an error 
asSociated with each incorrect response and means for 
generating a training module recommendation based on the 
identified error. 

461. The system of claim 460, wherein the comparing 
means further comprises means for identifying one or more 
errors for each incorrect response. 

462. The system of claim 460 wherein the recommender 
further comprises means for identifying a deficient skill by 
comparing the identified error to a deficient skill rule and 
means for generating a training module recommendation 
based on the identified deficient skill. 

463. The system of claim 435, wherein the server further 
comprises means for dynamically generating one or more 
data reports that illustrate the data associated with the one or 
more teStS. 
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464. The system of claim 463, wherein the data reports 
further comprises means for displaying the test results 
Simultaneously for one or more Students. 

465. The system of claim 464, wherein the displaying 
means further comprises means for displaying the percent 
age of correct responses for a test. 

466. The system of claim 464, wherein the displaying 
means further comprises means for displaying the results for 
one or more different tests for each user wherein the results 
for each test are displayed in a different color. 

467. The system of claim 463, wherein the data report 
generator further comprises a user interface for browsing 
other test data for a user. 

468. The system of claim 463, wherein the data report 
generator further comprises means for determining the num 
ber of user test results shown. 

469. The system of claim 463, wherein the data report 
generator further comprises means for permitting the user to 
Select a data report print format. 

470. The system of claim 463, wherein the data report 
generator further comprises means for permitting the user to 
Select a data report display format. 

471. The system of claim 463, wherein the data report 
generator further comprises means for generating a data 
report for one or more Students in a class, means for 
generating a data report for one or more classes each having 
one or more Students and means for generating a data report 
for a School having one or more classes. 

472. The system of claim 435, wherein the teacher station 
further comprises means for communicating the response for 
each test for each student back to the server computer. 

473. The system of claim 472, wherein the teacher station 
further comprises means for detecting a break in the com 
munication between the teacher Station and the Server com 
puter and means for resending any test data that was not sent 
due to the communications break. 

474. The system of claim 435, wherein each student 
computer further comprises means for connecting to the 
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Server computer and means for downloading the resources 
necessary to execute the current test when the test is Started. 

475. The system of claim 435, wherein the teacher station 
further comprises means for generating a classroom layout 
showing an icon for each Student computer. 

476. The system of claim 475, wherein the teacher station 
further comprises means for monitoring each Student's test 
progreSS and controlling each Student computer. 

477. The system of claim 475, wherein the teacher station 
further comprises means for collecting Student test data. 

478. The system of claim 475, wherein generating the 
layout further comprises means for coloring each icon 
depending on the State of testing for the particular Student 
computer. 

479. The system of claim 435, wherein the teacher station 
further comprises means for generating one or more Separate 
accounts for the diagnostic System, wherein the accounts 
include an account manager for managing an entire School 
or district of users of the diagnostic System, a lead teacher 
for managing the use of the diagnostic System by one or 
more classroom teachers in a particular School and one or 
more classroom teachers who each administer the diagnostic 
testing for a particular class of Students. 

480. The system of claim 479, wherein the teacher station 
further comprises means for the account manager to register 
one or more lead teachers and means for each lead teacher 
to register one or more classroom teachers who administer 
the test. 

481. The system of claim 480, wherein the account 
manager has access to testing data for the entire district, 
wherein the lead teacher has access to testing data for the 
entire School and each classroom teacher has access to 
testing data for the class of the classroom teacher. 


