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METHOD AND APPARATUS FOR 
IMPROVING MATH SKILLS 

RELATED APPLICATIONS 

0001. This application is a continuation of and claims 
priority to U.S. patent application Ser. No. 10/335,118, filed 
on Dec. 31, 2002. 

BACKGROUND 

0002 The present invention relates to a method and appa 
ratus for improving math skills. An embodiment of the 
present invention may be employed to improve a student's 
math skills and to track and monitor the student's progress. 
0003 Strong educational skills are an important compo 
nent for a successful and productive member of Society. In 
addition, educational skills are constantly measured and used 
as a benchmark for Schools, teachers and individual students. 
Accordingly, many organizations and groups of people 
including state, local and federal governments, teachers and 
parents are constantly striving to find new ways to improve a 
student’s educational skills. 
0004 Mathematical skills are vital educational skills that 
are often targeted for improvement in today's technology 
driven world. Accordingly, students are pushed to excel in 
mathematics related Subjects and classes. However, it is also 
important to allow students to work at their own pace, even if 
that pace is slower or faster than a teacher or parent might 
desire. A student may feel discouraged or overwhelmed if the 
pace at which they are learning is too fast or simply bored if 
the pace is too slow for them. Therefore, it is desirable to 
provide a student with an environment and method of learn 
ing where progress is encouraged without discouraging or 
overwhelming the student and maintaining the student's 
interest. 
0005. In addition, it is necessary to evaluate a student's 
progress in mathematics related Subjects and classes. Many 
students receive grades or evaluations in their subject and 
classes, but standard grades and evaluations do not always 
accurately reflect a student's progress or areas where a stu 
dent needs improvement. Therefore, it is desirable to track 
and monitor a student's progress and to identify, for example, 
problem areas or areas in which a student needs improve 
ment. 

SUMMARY 

0006. The present invention provides a method and appa 
ratus for improving a student's math performance. An advan 
tage of the present invention is that it improves a student's 
math skills and enables a teacher or parent to Supervise or 
track the student's progress. A feature of the present invention 
is that it compiles an ongoing record of the student's progress 
that can be viewed and sorted by a number of statistical 
categories. 
0007 According to an embodiment of the present inven 

tion, a method for improving a student's math performance is 
provided. The inventive method includes the steps of display 
ing a first math problem, receiving a response to the problem 
from the student and determining whether the student's 
response is correct. If the student's response is incorrect, an 
indication is displayed that the response is incorrect and the 
student is allowed to continually provide answers until the 
correct response is received. Thereafter, the student is 
awarded a predetermined number of points when it is deter 
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mined that the student has provided a correct response. The 
predetermined number of points are added to a running total 
of points awarded to the student. 
0008. The inventive method then sequentially displays 
additional math problems to the student upon receiving a 
correct response to each previously displayed math problem 
and continually receives responses from and awards points to 
the student for the additional math problems as with the first 
math problem. Thus, the method presents practice problems 
to the student in a game-like format, with the running point 
total serving as the student's score. In one embodiment, there 
are no time limits on the problems, and the student may 
practice at his or her own pace. In alternative embodiments, 
time limits may be imposed on individual problems or an 
entire problem session. One feature of this embodiment is that 
statistics are maintained regarding the student's performance 
on the problems. 
0009. In one embodiment, the performance statistics 
include the number of responses received from the student for 
each problem before a correct response is received. In another 
embodiment, the statistics include an amount of time required 
by the student to respond correctly to each problem. 
0010. One advantage of the present invention is that the 
level of difficulty of the problems displayed may be selected 
or changed. Accordingly, in one embodiment the perfor 
mance statistics include one or more parameters indicative of 
the level of difficulty selected for each problem. In addition, 
the parameters may include the number of digits to be 
included in the first operand of the problems, and another 
parameter may also include the number of digits to be 
included in the second operand of the problems. In yet 
another embodiment, one or more mathematical operators are 
selected and employed in the displayed math problems. One 
additional feature of the present invention includes displaying 
the performance statistics in a number of selectable formats. 
0011. According to another embodiment of the present 
invention, an apparatus for interactively improving a stu 
dent's math skills and tracking the student's progress is pro 
vided. The apparatus includes a display adapted to display 
math problems, an input interface for receiving the student's 
responses to the math problems displayed on the display, and 
a processor. The processor is adapted to generate the math 
problems displayed on the display, evaluate the student's 
responses in order to determine whether the student has cor 
rectly answered the problems, and to award points to the 
student when the student correctly answers a problem. The 
apparatus further includes a memory for storing statistics 
related to the student's performance in answering the prob 
lems. 
0012. In one embodiment, the apparatus is a personal com 
puter or a server. In an alternative embodiment, the apparatus 
is a handheld device, for example, a programmable personal 
digital assistant. The handheld device of the present invention 
is configured to transfer the statistics stored in the memory to 
another device Such as a personal computer, a server or a 
computer network via a synchronization function performed 
between the handheld device and the other device. 
0013. One advantage of the present invention is that the 
processor can be adapted to parse the statistics and to cause 
the display to display the statistics in a graphical manner. In 
one embodiment, the statistics are displayed as a 3-dimen 
sional graph. The 3-dimensional graph preferably includes a 
first axis and a second axis which relate to the complexity of 
the problems addressed by the student, and a third axis which 
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relates to the student's performance on the problems. For 
instance, the first axis could represent a number of digits in a 
first operand of the problems addressed by the student, and 
the second axis could represent a number of digits in a second 
operand of the problems addressed by the student. In one 
embodiment, the data represented by the third axis is select 
able. The data represented by the third axis is preferably 
selected from the group of data including the number of 
problems attempted, a number of correct responses, a number 
of incorrect responses, an average time required for each 
correct answer, and an average time for eachincorrect answer. 
In one embodiment, the statistics displayed in the 3-dimen 
sional graph are selectable according to mathematical opera 
tors employed in the problems. Preferably, the statistics relat 
ing problems employing different mathematical operators are 
displayed in different colors. 
0014 Instill another embodiment of the present invention, 
a method of tracking a student's progress in developing math 
skills is provided. The method includes the steps of generat 
ing and sequentially displaying a number of problems to be 
solved by the student, receiving the student's answers to the 
problems, maintaining a database which records each prob 
lem presented to the student and every response received from 
the student to each problem presented, and displaying statis 
tics regarding the student's performance in at least one of a 
number of selectable formats. 
0015. In one embodiment, the problems being generated 
and displayed are presented in a game-like format where the 
student is awarded points for providing correct answers to the 
problems. In addition, the next problem in a sequence of 
problems is not displayed until the correct answer has been 
received for the immediately preceding problem. 
0016 One advantage of the inventive method is that the 
selectable formats for displaying the statistics include at least 
one of a number of formats, such as a graphical format, an 
alpha-numeric text format, and a tabular format. Further, the 
displayed Statistics can include any combination of a number 
of problems attempted by the student, a number of digits in a 
first operand of the problems attempted by the student, a 
number of digits in a second operand of the problems 
attempted by the student, the mathematical operator 
employed in each problem, the number of incorrect answers 
to each problem received from the student, the number of 
correct responses received from the student, the amount of 
time required for the student to answer each problem, and the 
average time to answer each problem. 
0017. A further advantage is that the selectable formats for 
displaying performance may include a 3-dimensional graph. 
The 3-dimensional graph includes a first axis and a second 
axis which relate to the complexity of the problems addressed 
by the student, and a third axis which relates to the student’s 
performance on said problems. In one embodiment, the first 
axis represents the number of digits in the first operand of the 
problems addressed by the student, and the second axis rep 
resents the number of digits in the second operand of the 
problems addressed by the student. Preferably, the data rep 
resented by said third axis is selectable. For example, the data 
represented by the third axis may be selectable from a group 
of data including the number of problems attempted, the 
number correct student responses, the number of incorrect 
student responses, the average time for each correct answer, 
and the average time for eachincorrect answer. By employing 
the present invention, the statistics displayed in the 3-dimen 
sional graph are selectable according to mathematical opera 
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tors, or problems having different mathematical operators 
may be displayed together using different colors. 
0018. In yet another embodiment of the present invention, 
a method of tracking a group of students progress in devel 
oping math skills is provided. The method includes the steps 
of generating and sequentially displaying a number of prob 
lems to be solved by each of the students, receiving each of the 
students answers to the problems, and maintaining a data 
base which records each problem presented to each of the 
students and every response received from each of the stu 
dents to each problem presented. Subsequently, statistics are 
displayed according to the method, where the statistics reflect 
the group of students’ performance. The statistics are dis 
played in at least one of a number of selectable formats. 
0019. Additional features and advantages of the present 
invention are described in, and will be apparent from, the 
following Detailed Description of the Invention and the fig 
U.S. 

BRIEF DESCRIPTION OF THE FIGURES 

0020 FIG. 1 is a diagram illustrating a screen for logging 
a student into a problem session. 
0021 FIG. 2 is a diagram illustrating a screen for selecting 
parameters for a problem session. 
0022 FIGS. 3-10 are diagrams illustrating a screen for 
displaying problems during a problem session. 
0023 FIG. 11 is a flow chart illustrating a method for 
improving a student's math skills and tracking a student's 
performance. 
0024 FIGS. 12-20 are diagrams illustrating performance 
statistics reflective of a student's overall progress record. 

DETAILED DESCRIPTION 

0025. The present invention relates to a method and appa 
ratus for improving a student's math performance. The 
present invention improves a student's math skills by 
enabling the student to work at their own pace and by encour 
aging the student to continually aim for the correct answer. In 
addition, the present invention also enables one such as a 
teacher or parent to Supervise, monitor and track the student's 
progress by compiling an ongoing record of the student's 
progress and performance statistics related to the student's 
progress. The student’s progress record therefore may be 
viewed and Sorted by a number of statistical categories. 
0026. In one embodiment according to the present inven 
tion, a number of mathematical problems are generated and 
displayed, during a problem session, in a game-like format. In 
this embodiment, the student is awarded points for providing 
correct answers to the problems. Even though a game-like 
format is used in this embodiment, it should be appreciated 
that any Suitable format can be used for presenting problems 
during a problem session. 
0027 FIG. 1 shows a logon screen 10 for logging a student 
into a problem session. The student either selects their name 
from the listed names 12 or types their name in the selection 
space 14. If the student types their name in the selection space 
14, then their name will be added to the listed names 12 the 
next time the student logs into a problem session. Here, the 
student has selected one of the listed names 12 as indicated by 
the highlighted name “Joe Smith, thereby causing the name 
to also be listed in the selection space 14. Once the student has 
selected or entered their name, they are ready to log into the 
problem session by pressing start button 16. Alternatively, the 
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student may quit without logging in by pressing the quit 
button 18. Once the student presses the start button 16, the 
problem session begins. 
0028. According to an embodiment of the present inven 

tion, the problems displayed during the problem session may 
be customized. FIG. 2 shows a setup screen 20 for selecting or 
customizing parameters to be used for the problems displayed 
during the problem session. Here, the number of digits 22 for 
each operand 24 of the problems displayed during the prob 
lem session may be customized. In addition, by selecting the 
number of digits 22 for each operand 24, the mathematical 
operators 26 to be employed with each of the operands 24 of 
the displayed problems may also be selected. 
0029. If desired, each of the operands 24 of the displayed 
problems can be customized to employ negative inputs 28. As 
an alternative to using standard numbers, the setup screen 20 
enables the displayed problems to be customized to employ 
currency indicators 30. However, it should be realized that in 
the setup screen 20, currency indicators 30 are only available 
for the mathematical operators 26 of addition and subtraction. 
The setup screen 20 also includes a negative differences 
option 32 that allows the use of negative differences for the 
answer to the displayed problems. 
0030. As will be discussed below, the problem session 
awards points to the student for each correct answer. In one 
embodiment, the points awarded vary based on the level of 
difficulty selected for the problem session. Accordingly, the 
setup screen 20 displays the point base 34 for the number of 
digits 22, operands 24, and mathematical operators 26 
selected. It should be appreciated that as the selected level of 
difficulty increases, the point base 34 will also increase. For 
instance, increasing the number of digits 22 from “2 digits to 
"3 digits causes the point base 34 to increase. Thus, an 
increased level of difficulty generally results in an increased 
number of points awarded. In this manner, the student is 
encouraged to increase the difficulty level as their proficiency 
improves in order to receive the increased points awarded for 
more difficult problems. 
0031. In an embodiment, the answer to the displayed prob 
lem can be limited. For instance, the answer could be required 
to be less than or equal to an integer N. Thus, each answer to 
the displayed problem would be less that or equal to N, where 
N is an integer. In an embodiment, N is a whole positive 
number. It should be appreciated that limiting the answer in 
this fashion allows for the customization of the difficulty level 
of the displayed problems. 
0032. In the above-described embodiment, the customiza 
tion parameters are directed towards the level of difficulty of 
the problems displayed during the problem session. However, 
it should be appreciated that any suitable parameters may be 
customized during the problem session. For example, the 
format in which the equations or problems are displayed on 
the screen may be customized. In one embodiment, the prob 
lems are displayed in a vertical format. Alternatively, the 
problems may be displayed in a horizontal format. 
0033. In addition, for instance, the algebraic format of the 
equations or problems can be customized. In one embodi 
ment, the solution to the displayed problem is the only 
unknown value, that is, the student correctly answers the 
displayed problem by Supplying the correct Solution. Alter 
natively or in combination with solution to the displayed 
problem, the unknown value could include the mathematical 
operator and either of the operands. Therefore, the student 
might be required to Supply the mathematical operator or the 
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missing operand from the displayed problem in order to cor 
rectly answer the displayed problem. 
0034. Once the problem session parameters have been 
customized as desired, the problem session begins. It should 
be appreciated however that the problem session parameters 
do not have to be customized each time a problem session 
begins. Accordingly, in an embodiment, default problem ses 
sion parameters are used to begin a problem session. In 
another embodiment, the session parameters from the stu 
dent's previous session may be used as the default parameters. 
0035 FIG.3-10 are diagrams illustrating a problem screen 
100 for displaying problems during a problem session. The 
problem screen 100 in FIG. 3-5 illustrates a first displayed 
problem. The problem screen 100 in FIGS. 6-10 illustrate a 
second displayed problem. The problem as displayed in 
FIGS. 3-10 collectively illustrate various portions of a prob 
lem session according to one embodiment of the present 
invention. 
0036 Referring now to FIG. 3, the student's name 102 is 
displayed in the center of the problem screen 100, thereby 
indicating that a problem session has been initiated for the 
named student 102 and that the results of the problem session 
will be stored as part of the named student's overall progress 
record and performance statistics. The student's overall point 
total 104 and overall number of correct answers 106 are also 
displayed in the problem screen 100. 
0037. In addition, progress meter 108 indicates how many 
questions the student has answered correctly for this problem 
session. The progress meter 108 indicates that the student has 
already correctly answered one out often questions. In one 
embodiment, the progress meter 108 resets to Zero after the 
student correctly answers ten questions. Alternatively, the 
progress meter 108 may be reset after any suitable number of 
questions have been correctly answered. It should also be 
appreciated that the progress meter 108 could be used to 
indicate the end of a problem session. Therefore, the progress 
meter 108 could be used to show that the problem session 
ends when the student has correctly answered, for example, 
ten problems. 
0038. The problem 110 displayed in FIGS. 3-5 includes a 

first operand 114, a second operand 116, an operator 118 and 
a solution window 112. The first operand 114 is the number 
forty, the second operand 118 is the number 79 and the opera 
tor 118 is the +symbol for addition. Thus, the student must 
correctly answer the problem 40+79=? and enter the correct 
answer in the solution window 112. 
0039 Referring now to FIG. 4, the student has performed 
the calculation indicated by the displayed problem and has 
entered an answer in the solution window 112. In this case, 
the student has entered the number 119 into the solution 
window 112. As indicated by answer prompt 120, the student 
must press the enter button (not shown) on the keyboard to 
check the answer. In this embodiment, the student presses the 
enterbutton to check the answer, but it should be appreciated 
that any suitable button on the keyboard could be used to 
check the student's answer. Alternatively, the student could be 
required to press or clickabutton (not shown) on the problem 
screen 100 in order to check the answer. 
0040. In FIG. 5 the student has answered the problem and 
pressed the enter button to check the answer. The answer 
supplied by the student, “119, is correct as indicated by 
answer prompt 121. In addition, the student's overall point 
total 104 has been updated from “625” to “638 to reflect the 
points awarded (i.e., thirteen points) to the student for cor 
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rectly answering the displayed problem 110. After awarding 
the points for the correct answer, the problem session auto 
matically advances to the next displayed problem and the 
problem session continues in this fashion. 
0041. The problem screen 100 shown in FIGS. 6-10 shows 
a previous problem 110 from the same problem session. 
0042. In this problem the first operand 114 is the number 
nineteen, the second operand 116 is the number eighty-one, 
and the operator 118 is again the addition symbol '+'. Thus, 
to correctly solve this problem the student must enter the 
correct value for the problem 19+81=? in the solution window 
112. The main difference between the problem displayed in 
FIGS. 6-10 and that displayed in FIGS. 3-5 (other than the 
different operands) is that the problem in FIGS. 6-10 has been 
designated as a “double bonus problem, as indicated in the 
answer prompt 120. 
0043. Once the student correctly answers the displayed 
problem 110, points will be awarded to the student, as 
described above. However, since the displayed problem 110 
is a double bonus problem, the points awarded to the student 
will be doubled. In one embodiment, double bonus problems 
occur randomly. Alternatively, double point bonuses are 
awarded for problems with a predetermined level of difficulty. 
0044) Referring now to FIG. 7, the student has performed 
the calculation indicated by the displayed problem 110 (i.e., 
19+81=?) and has entered an answer in the solution window 
112. The answer entered by the student is the number “109.” 
As described above, the student must press the enterbutton on 
the keyboard to check the answer. 
0045. After pressing the enter button, the answer prompt 
120 indicates whether the answer or response provided is 
correct or incorrect. As shown in FIG. 8, the attempt or 
response of “109 is incorrect and the answer prompt 120 
encourages the student to try again. Thus, the student may 
again attempt to provide the correct answer. In this manner, 
the problem session encourages the student to keep trying 
until they provide the correct answer. Accordingly, the stu 
dent is able to work at their own pace. In addition, perfor 
mance statistics relating to the number of attempts entered by 
the student working on each problem until they get it right are 
stored so that the data can be used to identify areas where 
improvement may be needed. 
0046. Furthermore, the statistics which are recorded for 
each problem can be analyzed to determine whether subse 
quent problems should be more difficult or easier based on the 
student's performance. A decision to make future problems 
easier, maintain the same level of difficulty or increase the 
level of difficulty may be made based on historical perfor 
mance. Recorded performance statistics or parameters such 
as, response time, answer status, and number of attempts, and 
the like. When such an analysis indicates that the student is 
making fewer mistakes and responding faster, harder prob 
lems may be generated to keep pace with the student's 
progress. 

0047. In FIG.9, the student has again entered an answer in 
the solution window 112. The answer entered by the student 
in this second attempt is the number “100. Again, the student 
must press the enter button on the keyboard to check the 
answer. This time the answer is correct, as indicated in FIG. 
10. The student has pressed the enter button to check their 
answer. The answer"100” entered in the solution window 112 
on the student's second attempt is correct as indicated by 
answer prompt 120. In addition, the student's overall point 
total 104 has been updated from “601 to “625' to reflect the 
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double points awarded (i.e., twenty-four points) to the student 
for correctly answering the displayed problem 110. As 
described above, after awarding the points for the correct 
answer, the problem session automatically advances to the 
next displayed problem and the problem session continues in 
the same manner. 

0048. In an embodiment, the student can press a reveal 
button (not shown) Such as the space bar when they do not 
know or are having trouble calculating a correct response to a 
displayed problem, thereby skipping the problem. Pressing 
the reveal button allows the student to reveal the answer to the 
displayed problem and causes the problem session to auto 
matically advance to the next problem. In an embodiment, the 
number of times the student presses the reveal button and the 
problem associated with pressing the reveal button will be 
recorded in the student's progress record, thereby offering 
further insight into a student’s progress. In an embodiment, 
skipped problems are included in the total number of attempts 
by the student. 
0049 FIG. 11 is a flow chart illustrating a method for 
improving a student's math skills and tracking a student's 
performance. The method starts by initiating a problem ses 
sion at step 200. At step 202, a problem is displayed to the 
student, and at step 204, the student enters an answer to the 
displayed problem. Once the student has entered a response a 
determination is made at step 206 whether or not the supplied 
answer is correct. 
0050. If the supplied answer is not correct, then the 
attempt is recorded at step 214, that is, the information con 
cerning the attempt including the incorrect answer that was 
entered is recorded. The problem session then returns to step 
204 where the student is allowed to re-enter an answer to the 
displayed problem. The problem session proceeds in this 
fashion until the student enters the correct answer. Once the 
student supplies the correct answer to the problem, the prob 
lem session proceeds to step 208 where the results are 
recorded. The results recorded at step 208 include the answer 
to the problem, the type of problem answered and the time 
taken to answer the problem. 
0051. At step 210, points are awarded to the student for 
correctly answering the problem. Once processing for a given 
problem is complete a check is made at Step 212 to see 
whether the problem session is to continue. In one embodi 
ment, the problem session ends only when the student affir 
matively ends the problem session. In an alternative embodi 
ment, the problem session automatically ends after a 
predetermined number of problems have been answered cor 
rectly. If the problem session is to continue, then the problem 
session proceeds to step 202 where a different problem is 
displayed and the process repeats in the manner described 
above. If the problem session is to end, then the problem 
session ends at step 216. 
0052. As described above, according to an embodiment of 
the present invention, an overall progress record is main 
tained for each student. The progress record includes data 
relating to the student's performance in problem sessions. 
The progress record, including performance statistics derived 
from the student's performance, may be sorted and viewed in 
multiple selectable formats. According to an embodiment of 
the invention, performance statistics reflecting the student's 
recorded progress record are selectively parsed and compiled, 
and then displayed in a graphical manner. 
0053 FIGS. 12-20 are diagrams illustrating performance 
statistics reflective of a student's overall progress record, and 
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the various ways in which they may be presented. A perfor 
mance screen 300 is shown in FIG. 12. The performance 
screen 300 illustrates performance statistics for the named in 
the student I.D. field 301. The performance screen 300 
includes a 3-dimensional graph 302 having a first axis 304, a 
second axis 306 and a third axis 308. In the embodiment 
shown, the first axis 304 represents the number of digits in the 
first operand of the problems answered by the student and the 
second axis 306 represents the number of digits in the second 
operand. The third axis 308 represents selectable data, includ 
ing for example, the number of problems attempted by the 
student, the number of correct attempts or responses, the 
number of incorrect attempts or responses, the average time 
required to enter each correct answer and an average time 
required for each incorrect answer. 
0054. The third axis 308 in the embodiment shown in FIG. 
12 corresponds to the number of correct attempts as indicated 
by attempts selector 310 and graph title 312. The attempts 
selector 310 as well as seconds selector 314 are selectable 
options that allow the user to choose between displaying the 
number attempts or third axis 308. In addition, the user may 
select between correct and incorrect attempts and between 
average seconds for correct answers and average time for 
incorrect answers by selecting the correct selector 316 or the 
incorrect selector 318. In the display window shown in FIG. 
12, since both the correct selector 316 and the attempts selec 
tor 310 are selected, the third axis 308, represents the number 
of correct attempts. Further, it should be appreciated that the 
data presented in the 3-dimensional graph 302 is scaled as 
indicated by scale legend 319. 
0055. The 3-dimensional graph 302 may be employed to 
display data for each of the selected mathematical operators 
(i.e., addition, Subtraction, multiplication and division) either 
individually or collectively. In FIG. 12, the data are collec 
tively displayed because operator selector 320 All has been 
selected, thereby indicating that data for all of the mathemati 
cal operators are to be displayed on the 3-dimensional graph 
302. It should be appreciated that the data for the mathemati 
cal operators displayed on the 3-dimensional graph 302 can 
be distinguished by using different colors or shading for each 
unique operator. 
0056 Performance screen 300 also includes an attempts 
table 322 and a seconds table 324 which displays the perfor 
mance data in a tabular format rather than a graphical format. 
The data displayed by the attempts table 322 and the seconds 
table 324, like the data displayed by the 3-dimensional graph 
302, also may be selectively displayed in a manner similar to 
that described above. Performance screen 300 further 
includes a percentage selector 326 which enables the user to 
selectively view the attempts table 322 as the percentage of 
correct or incorrect attempts rather than the raw number of 
correct or incorrect attempts. 
0057. It should be appreciated that the data selectively 
presented by 3-dimensional graph 302, attempts table 322 
and seconds table 324 provides an extensive and adaptive way 
for a user to view a student's progress record and present 
performance statistics. In addition, it will be evident from the 
following figures that the data can be selectively presented in 
a way that isolates problem areas or areas that may need 
improvement as well as areas in which a student excels. 
0058. The problem screen 300 in FIG. 13 includes the 
3-dimensional graph 302 which displays the number of cor 
rect attempts for addition problems only this display mode is 
accessed by selecting operator selector'Add. 320 Likewise, 
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the attempts table 322 and the elapsed time table 324 display 
only performance data relating to currently answered addi 
tion problems. When the performance statistics are limited to 
a single area in this manner, the graph is easier to read and it 
is easier to identify the student’s problem areas as well as 
determining their strengths. 
0059. The 3-dimensional graph 302 displayed on the per 
formance screen 300 shown in FIG. 14 displays only the 
number of correct attempts for subtraction problems. This 
display mode is accessed by selecting the operator selector 
“Sub. 320. Similarly, the attempts table 322 and the elapsed 
time table 324 display only performance data relating to 
correctly answered Subtraction problems. Again, viewing 
performance information that has been limited to a single 
mathematical operator allows the user to more easily identify 
the student's strengths and weaknesses. For example, it is 
easy to see from the graph 302 and the attempts table 322 that 
a majority of the problems that the student answered correctly 
were subtraction problems having two digits in each operand. 
0060. The problem screen 300 in FIG. 15 includes the 
3-dimensional graph 302 which displays the number of cor 
rect attempts for multiplication problems only this display 
mode is accessed by selecting the indicated operator selector 
“Mult. 320. Again, the attempts table 322 and the elapsed 
time table 324 display only performance data relating to 
correctly answered multiplication problems. Similarly, the 
3-dimensional graph 302, the attempts table 322 and the 
elapsed time table 324 of FIG. 16 all display performance 
data for division problems only as indicated by the selection 
of operator selector 320 “Div.” 
0061. The problem screen 300 in FIG. 17 includes the 
3-dimensional graph 302 which displays the number of incor 
rect attempts for all problems as indicated by the selection of 
operator selector 320 “All and selection of the incorrect 
selector 318. Similarly, the attempts table 322 and the elapsed 
time table 324 also display performance data relating to all 
incorrect answers and attempts. It should be appreciated that 
the displayed data and the selectable options make it much 
easier to identify a student's potential strengths and weak 
nesses. For example, the student named in the student I.D. 
field 301 did not incorrectly answer any problems where the 
first operand included two digits and the second operand 
included one digit, indicating a possible strength. Conversely, 
the student incorrectly answer a large number of problems 
where both operands included two digits, indicating an area 
of weakness. It should be appreciated that evaluating the 
incorrect answers and attempts by viewing only selected 
mathematical operators could further isolate and identify the 
areas where a student may excel or may need improvement. 
0062. As shown in FIG. 18, the performance screen 300 
includes the 3-dimensional graph 302 where the third axis 
308 has been selected to represent the average number of 
seconds for each incorrect answer to be entered for problems 
involving all four operators. This display mode is accessed by 
selecting the incorrect selector 318, operator selector All 
320 and seconds selector 314. Similarly, the third axis 308 in 
the 3-dimensional graph 302 in FIG. 19 shows the average 
number of seconds required for the student to enter the correct 
answers for all problems. As with the other display modes the 
user may further examine the data by viewing only problems 
involving a single mathematical operator. It should be appre 
ciated that the ability to examine performance based on the 
number of attempts and the average amount of time for 
answers to be entered, both for correct and incorrect answers, 



US 2011/0244435 A1 

offers the user flexibility in examining a student’s perfor 
mance and additional insight into the student's progress. 
0063. In an embodiment of the invention the 3-dimen 
sional graph 302 may be physically manipulated to assist the 
user in viewing the data contained in the graph 302. Accord 
ingly, the user may physically rotate the graph 302 in 3-di 
mensions to better view and examine all of the performance 
statistics contained in the graph 302. As an illustration of this 
capability, the 3-dimensional graph.302 shown in FIG. 20 has 
been rotated from the position shown in FIGS. 12-19. 
0064 FIG. 20 shows an additional feature of the perfor 
mance screen 300 according to an embodiment of the present 
invention. As shown in FIG. 20, the performance screen 300 
further includes a text window 330. Text window 330 displays 
information for each of the problems attempted by the stu 
dent. The information displayed in text window 330 includes 
the date each of the problems were attempted, the sequential 
number of the problems attempted, as well as the problems 
themselves, and each response made by the student, whether 
correct or incorrect, and the number of seconds taken by the 
student for each attempt. In addition, the text window 
includes information indicating whether or not the displayed 
problem was a double bonus problem. 
0065. In one embodiment, the text window 330 includes 
information relating the student's use of the reveal button, 
described above. For instance, problems 2) to 5) in text win 
dow do not have a number of seconds per attempt associated 
with them. Instead, there is a “-' (dash) associated with each 
of these problems under the seconds heading. The use of the 
“-' (dash) is one indicator that the student used the reveal 
button. In addition, colors can be used to further identify and 
distinguish the type of answer. For example, a correct answer 
could be a first unique color, an incorrect answer could be a 
second unique color and a revealed answer could be a third 
unique color. Thus, the text window 330 further enhances the 
tracking and monitoring ability of the present invention. 
0066. The above-described problem session employing 
the problem screen 100 may be generated in one embodiment 
using computer Software or the like. In an embodiment, the 
problem session runs on a personal computer and the stu 
dents overall progress records including performance statis 
tics, are stored on a memory device within the personal com 
puter. Similarly, the performance screen 300 for displaying 
the students overall progress record and performance statis 
tics can also be generated and displayed using computer 
Software operating on a personal computer or the like. Thus, 
the students progress record can be accessed and parsed and 
the performance statistics can be compiled using, for 
example, a computer having a processor, a display and an 
appropriate memory device. 
0067. In another alternative embodiment, the problem ses 
sion is run from a centralized location Such as a centralized 
computer or collection of computers (e.g., a server). Thus, the 
problem session is capable of being distributed to a number of 
students via a computer network, Such as an internet or an 
intranet. In this fashion, each student is able to access the 
problem session using a client program (e.g., a web browser). 
Running the problem session from a centralized location 
enables each of the student's progress records to be recorded 
in a centralized location, thereby facilitating data compilation 
and analysis. Further, it enables a student to access the prob 
lem session from a remote location which can be beneficial if, 
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for example, a student is out of town to attend a funeral or a 
student is forced to miss an extended period of time in School 
due to a medical condition. 

0068. In another alternative embodiment, the problem ses 
sion runs on a handheld device or a handheld computing 
device. Suitable handheld computing devices include but are 
not limited to laptop or palmtop computers such as a personal 
digital assistants. Personal digital assistants are desirable in 
that they are generally programmable and can easily and 
inexpensively be configured to meet the needs of the present 
invention. Additionally, most handheld computing devices 
include synchronization functions that allow data stored on a 
memory device within the handheld device to easily be trans 
ferred from the handheld device to an other device such as a 
personal computer or a computer network. 
0069. Accordingly, in an embodiment of the invention, a 
student may complete a number of problem sessions on a 
handheld computing device. The student's ongoing progress 
record can be temporarily stored on the hand held device and 
then transferred directly to a personal computer or a computer 
network via the handheld device's synchronization function. 
Once the student’s data have been transferred to the personal 
computer, a teacher, parent, or other interested person may 
selectively view the student’s progress record and perfor 
mance statistics to monitor and track the student's mathemati 
cal performance. In addition, the teacher or parent could also 
merge the student's progress record with the student's preex 
isting progress record to maintain an ongoing overall progress 
record. The teacher or parent could also export a student’s 
progress recordina readable format Such as that shown in text 
window 330 of FIG. 20. 

0070. In a further alternative embodiment, the problem 
session runs on a video game console. Accordingly, it should 
be appreciated that the apparatus for running problem ses 
sions according to the present invention can be any Suitable 
device having a processor, a display and an input device for 
receiving input from the student. 
0071. Further, it should be appreciated that a teacher could 
use the present invention to monitor the progress of an entire 
class or group of students. In addition, the teacher could 
compile overall class or group statistics to assist, for example, 
in preparing for standardized or performance tests. Even fur 
ther, the collated statistics gathered from a large body of 
students can be used for assessment purposes for monitoring 
the effectiveness of teachers, schools and entire school dis 
tricts. The statistics also be used to compare school districts, 
and the like. 

0072. In an embodiment, data recorded according to the 
present invention (e.g., progress records) can be used in place 
of year-end arithmetic achievement or performance tests. 
Using this data provides an overall record of a student’s 
performance. The present invention therefore compensates 
for a number of situations, such as absent students on test days 
or students who may not perform optimally under exam con 
ditions. It should be appreciated that unlimited analysis meth 
ods or procedures can be applied to the recorded data for 
performance measurement or enhancement purposes. 
0073. It should be understood that various changes and 
modifications to the presently preferred embodiments 
described herein will be apparent to those skilled in the art. 
Such changes and modifications can be made without depart 
ing from the spirit and scope of the present invention and 
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without diminishing its intended advantages. It is therefore 
intended that such changes and modifications be covered by 
the appended claims. 

The invention claimed is: 
1. An apparatus for tracking an individual’s progress in 

learning a subject matter, the apparatus comprising: 
at least one display device, 
at least one input device, 
at least one processing unit, and 
at least one memory device that stores a plurality of instruc 

tions, which, when executed by the at least one process 
ing unit, cause the at least one processing unit to operate 
with the at least one input device and the at least one 
display device to: 
(a) generate a first assessment question within the Sub 

ject matter, 
(b) display the first assessment question, 
(c) receive a response to the first assessment question 
from the individual, 

(d) determine whether the individual has correctly 
answered the first assessment question, 

(e) store a quantifiable assessment in association with 
the individual based on whether the individual has 
correctly answered the first assessment question, 

(f) store at least two characteristics of the first assess 
ment question in association with the quantifiable 
assessment, 

(g) based on the quantifiable assessment, generate a 
second assessment question within the Subject matter, 

(h) display the second assessment question, 
(i) receive a response to the second assessment question 
from the individual, 

(j) determine whether the individual has correctly 
answered the second assessment question, 

(k) alter the stored quantifiable assessment based on 
whether the individual has correctly answered the 
second assessment question, 

(1) store at least two characteristics of the second assess 
ment question in association with the quantifiable 
assessment, and 

(m) display a 3-dimensional graph including a first axis, 
a second axis, and a third axis, at least one of said first 
axis and said second axis relating to one of the two or 
more characteristics of the first or second assessment 
questions, and said third axis relating to the stored 
quantifiable assessment. 

2. The apparatus of claim 1, wherein the subject matter 
includes mathematics. 

3. The apparatus of claim 2, wherein the at least two char 
acteristics of the first assessment question include a number 
of digits in a first operand of the first assessment question and 
a number of digits in a second operand of the first assessment 
question, and wherein the first axis represents the number of 
digits in the first operand and the second axis represents the 
number of digits in the second operand. 

4. The apparatus of claim 2, wherein the third axis relates 
also represents data selected from the group consisting of a 
number of assessment questions answered, a number of cor 
rect responses to assessment questions, a number of incorrect 
responses to assessment questions, an average time required 
for each correct response to assessment questions, and an 
average time for each incorrect response to assessment ques 
tions. 
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5. The apparatus of claim 1, wherein the plurality of 
instructions cause the at least one processing unit to generate 
the second assessment question based on at least one of 
whether the determination is that the individual has correctly 
answered the first assessment question, an amount of time 
spent answering the first assessment question, and whether 
the individual skipped the first assessment question. 

6. The apparatus of claim 1, wherein the plurality of 
instructions cause the at least one processing unit to generate 
the second assessment question as more difficult than the first 
assessment question if the determination is that the individual 
has correctly answered the first assessment question. 

7. The apparatus of claim 1, wherein the plurality of 
instructions cause the at least one processing unit to generate 
the second assessment question as less difficult than the first 
assessment question if the determination is that the individual 
has incorrectly answered the first assessment question 

8. The apparatus of claim 1, wherein the plurality of 
instructions cause the at least one processing unit to generate 
the second assessment question based on at least one of the at 
least two characteristics of the first assessment question. 

9. The apparatus of claim 1, wherein the plurality of 
instructions cause the at least one processing unit to generate 
the second assessment question based, at least in part, on an 
amount of time the individual spent answering the first assess 
ment question. 

10. The apparatus of claim 1, wherein the plurality of 
instructions cause the at least one processing unit to operate 
with the at least one input device to enable a user to indicate 
which of the at least two characteristics of the first assessment 
question to associate with each axis of the 3-dimensional 
graph. 

11. The apparatus of claim 10, wherein the user is different 
from the individual that provided answers to the first assess 
ment question and the second assessment question. 

12. The apparatus of claim 1, wherein the plurality of 
instructions, when executed by the at least one processing 
unit, cause the at least one processing unit to operate with the 
at least one input device to enable the user to change data 
associated with one of the axes of the 3-dimensional graph. 

13. The apparatus of claim 1, which is a portable device, 
and which includes at least one network interface device to 
enable communications with at least one server device. 

14. The apparatus of claim 13, wherein the portable device 
communicates with the network interface device using a 
wired connection, a wireless connection, or a combination 
wired/wireless combination. 

15. The apparatus of claim 13, which includes at least one 
network interface device to enable communication with at 
least one other client device in a peer-to-peer environment. 

16. The apparatus of claim 13, wherein the plurality of 
instructions cause the at least one processing unit to operate 
with the at least one network interface device to display the 
first assessment question and the second assessment question 
based on data received from the server via the at least one 
network interface device. 

17. The apparatus of claim 1, which is configured for use in 
a non-classroom setting. 

18. The apparatus of claim 1, which enables at least one 
Supervisor to determine at least one optimal learning path 
based on the stored quantifiable assessment. 

19. The apparatus of claim 1, which can operate as at least 
one of a standalone device and a client device in communi 
cation with a server. 
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20. The apparatus of claim 1, which is configured for use in 
a non-classroom setting. 

21. The apparatus of claim 1, wherein the subject matter 
includes educational material not directly associated with a 
School curriculum. 

22. An apparatus for tracking an individual's progress in 
learning a subject matter, the apparatus comprising: 

at least one display device, 
at least one input device, 
at least one processing unit, and 
at least one memory device that stores a plurality of instruc 

tions, which, when executed by the at least one process 
ing unit, cause the at least one processing unit to operate 
with the at least one input device and the at least one 
display device to: 
(a) generate at least one assessment question within the 

Subject matter, 
(b) display each of the at least one assessment question, 
(c) receive a response to each displayed assessment 

question, 
(d) determine whether the individual has correctly 

answered the at least one displayed assessment ques 
tion, 

(e) store an indication of the individual's understanding 
of the subject matter based on the determination of 
whether the individual has correctly answered the at 
least one displayed assessment question, 

(f) store at least two characteristics of the at least one 
assessment question, 

(g) based on the stored indication of the individual’s 
understanding of the Subject matter, display a 3-di 
mensional graph including a first axis, a second axis, 
and a third axis, at least one of said first axis and said 
second axis relating to one of the two or more char 
acteristics of the at least one assessment question, and 
said third axis indicating the individual's understand 
ing of the Subject matter. 

23. The apparatus of claim 22, wherein the plurality of 
instructions cause the at least one processing unit to store the 
indication of the individual’s understanding of the subject 
matter based on at least one of whether the determination is 
that the individual has correctly answered the first assessment 
question, an amount of time spent answering the first assess 
ment question, and whether the individual skipped the first 
assessment question. 

24. The apparatus of claim 22, wherein the plurality of 
instructions cause the at least one processing unit to operate 
with the at least one input device to enable a user to select 
which of the at least two characteristics to associate with at 
least one of the first axis and the second axis. 

25. The apparatus of claim 22, wherein the plurality of 
instructions cause the at least one processing unit to operate 
with the at least one input device to enable a user to indicate 
a desired mechanism for determining the indication of the 
individual's understanding of the Subject matter. 
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26. The apparatus of claim 25, wherein the desired mecha 
nism includes a determination based on the quantity of 
assessment questions answered correctly and a difficulty of 
those assessment questions. 

27. The apparatus of claim 22, which is a portable device, 
and which includes at least one network interface device to 
enable communications with at least one server device. 

28. The apparatus of claim 27, wherein the portable device 
communicates with the network interface device using a 
wired connection, a wireless connection, or a combination 
wired/wireless combination. 

29. The apparatus of claim 22, which includes at least one 
network interface device to enable communication with at 
least one other client device in a peer-to-peer environment. 

30. The apparatus of claim 27, wherein the plurality of 
instructions cause the at least one processing unit to operate 
with the at least one network interface device to display the at 
least one assessment question based on data received from the 
server via the at least one network interface device. 

31. The apparatus of claim 27, wherein the plurality of 
instructions cause the at least one processing unit to operate 
with the at least one network interface device to store the 
indication of the individual’s understanding of the subject 
matter based on data received from the server via the network 
interface device. 

32. The apparatus of claim 27, wherein the plurality of 
instructions cause the at least one processing unit to operate 
with the at least one network interface device to display the 
3-dimensional graph based on data received from the server 
via the network interface device. 

33. The apparatus of claim 22, wherein the at least one 
assessment question is associated with a second section, and 
wherein the plurality of instructions cause the at least one 
processing unit to store the indication of the individual’s 
understanding based on the determination of whether the 
individual has correctly answered the at least one displayed 
assessment question and also based on responses the indi 
vidual provided during a previous, first session. 

34. The apparatus of claim 22, wherein the subject matter 
includes educational material in association with a school 
curriculum. 

35. The apparatus of claim 22, which enables at least one 
Supervisor to determine at least one optimal learning path 
based on the stored quantifiable assessment. 

36. The apparatus of claim 22, which can operate as at least 
one of a standalone device and a client device in communi 
cation with a server. 

37. The apparatus of claim 22, which is configured for use 
in a non-classroom setting. 

38. The apparatus of claim 22, wherein the subject matter 
includes educational material not directly associated with a 
School curriculum. 


