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(57) ABSTRACT

Disclosed herein is a computer implemented method and
system for assisting students in technology utilization to opti-
mize the students’ academic achievements based on statistical
relationships between the students’ academic achievements
and the students’ technology utilization patterns. A software
agent is provided for capturing the students’ technology uti-
lization patterns. The software agent uploads the captured
technology utilization patterns to an analysis server via a
network. The analysis server statistically correlates the
uploaded technology utilization patterns with the students’
academic achievements uploaded to the analysis server. The
analysis server creates benchmark technology utilization pat-
terns using the technology utilization patterns of one or more
of'the students selected based on predetermined criteria. The
analysis server statistically correlates the created benchmark
technology utilization patterns with the captured technology
utilization patterns of the students. The analysis server gen-
erates and displays reports based on the statistical correlation.
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101
PROVIDE A SOFTWARE AGENT

l 102

THE SOFTWARE AGENT CAPTURES TECHNOLOGY UTILIZATION PATTERNS OF |/
THE STUDENTS

l 103
UPLOAD THE CAPTURED TECHNOLOGY UTILIZATION PATTERNS TO AN _/
ANALYSIS SERVER VIA A NETWORK

A 4

STATISTICALLY CORRELATE THE UPLOADED TECHNOLOGY UTILIZATION | 104

PATTERNS WITH THE ACADEMIC ACHIEVEMENTS OF THE STUDENTS
UPLOADED TO THE ANALYSIS SERVER

!

CREATE BENCHMARK TECHNOLOGY UTILIZATION PATTERNS BASED ON THE | 105
STATISTICAL CORRELATION OF THE UPLOADED TECHNOLOGY UTILIZATION /
PATTERNS WITH THE STUDENTS’ ACADEMIC ACHIEVEMENT

v

STATISTICALLY CORRELATE THE CREATED BENCHMARK TECHNOLOGY 106
UTILIZATION PATTERNS WITH THE CAPTURED TECHNOLOGY UTILIZATION | “/
PATTERNS OF THE STUDENTS

4 - 107
THE ANALYSIS SERVER GENERATES REPORTS FOR EACH OF THE STUDENTS | ./

l 108

DISPLAY THE GENERATED REPORTS |/

FIG. 1
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TECHNOLOGY UTILIZATION

PATTERNS ON SOFTWARE AGENT

BEFORE SUMMARIZATION
(FIRST DATA STORE)

USER DATE/TIME EVENT
bakian 20090130115050 start systemboot.exe
bakian  20090130115050 start winword.exe
bakian  20090130125050 end winword.exe
bakian = 20090130125050 start iexplorer.exe
bakian 20090130125050 start geosketch.exe
bakian 20090130135050 end geosketch.exe
bakian 20090130145050 end iexplorer.exe
bakian  20090130155050 start read.exe
bakian  20090130155050C start iexplorer.exe
bakian = 20090130165050 end read.exe
bakian  20090130175050 end iexplorer.exe
bakian  20090130175050 end systemboot.exe

FIG.7A
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702

TECHNOLOGY UTILIZATION
PATTERNS ON SOFTWARE AGENT
AFTER SUMMARIZATION
(SECOND DATA STORE)

USER START/END TOOL
bakian  20090130115050/20090130175050 systemboot.exe

bakian 20090130115050/20090130125050 winword.exe
bakian  20090130125050/20090130145050 iexplorer.exe
bakian  20090130125050/20090130135050 geosketch.exe
bakian  20090130155050/20090130165050 read.exe
bakian  20090130155050/20090130175050 iexplorer.exe
bakian  20090130175050/20090130175050 iexplorer.exe
bakian  20090130175050/20090130175050 systemboot.exe

FIG.7B
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ACADEMIC ACHIEVEMENT
IMPROVEMENT

BACKGROUND

[0001] The computer implemented method and system dis-
closed herein, in general, relates to transforming technology
utilization patterns of students into benchmark utilization
patterns associated with academic achievements. More par-
ticularly, the computer implemented method and system dis-
closed herein relates to assisting students in technology uti-
lization to optimize the students’ academic achievements
based on statistical relationships between the students’ aca-
demic achievements and the students’ technology utilization
patterns.

[0002] Students may use technology for a variety of pur-
poses including recreation, communication, and instruction.
Within an educational setting, for example, in a school, the
aim of technology usage includes improving research and
investigation skills, knowledge acquisition, language literacy,
numeracy, etc. Educators increasingly incorporate technol-
ogy tools and resources into the learning process with the
targeted goal of improving student academic performance.
The educator needs to be aware of potential statistical rela-
tionships between measured improvements in academic per-
formance and patterns of use of specific technology tools and
resources.

[0003] Usage patterns of technology relate to a student’s
usage of technology, for example, software applications
intended to have a learning impact, software games, internet
based resources, productivity software tools, etc, also
referred to as instructional software tools (ISTs) over a variety
of'access and delivery mechanisms, for example, computers,
gaming devices, mobile phones and personal digital assis-
tants, or from any device connected to the internet. Although
correlation does not necessarily imply causation, statistical
and regression analysis of relationships between IST usage
and academic performance may help direct further investiga-
tion of a particular IST and how various usage patterns may
have differing and potentially improved academic perfor-
mance results. Furthermore, as the marketplace of ISTs con-
tinues to grow in the number of choices, complexity and
stated purpose, educators need improved methods and infor-
mation to make better return on investment decisions on the
selection of an IST and decisions on optimal usage patterns.
[0004] Students and educators have a wide range of choices
in ISTs to choose from. Different ISTs may have different
levels of effectiveness. Finding the most effective IST for
improving academic performance may involve trial and error
methods, which are unsuitable in the field of academics.
Research shows that academically stronger students typically
use certain ISTs more effectively than academically weaker
students. The academically weak students need to be guided
and assisted in optimally utilizing the ISTs based on usage
patterns of the academically stronger students.

[0005] Hence, there is an unmet need for assisting students
in technology utilization to optimize academic achievements
of the students based on statistical relationships between the
academic achievements of the students and technology utili-
zation patterns of the students.

SUMMARY OF THE INVENTION

[0006] This summary is provided to introduce a selection of
concepts in a simplified form that are further described in the
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detailed description of the invention. This summary is not
intended to identify key or essential inventive concepts of the
claimed subject matter, nor is it intended for determining the
scope of the claimed subject matter.

[0007] The computer implemented method and system dis-
closed herein addresses the above stated need for assisting
students in technology utilization to optimize the students’
academic achievements based on statistical relationships
between the students’ academic achievements and the stu-
dents’ technology utilization patterns. The computer imple-
mented method and system disclosed herein further assists
educators and others who may have similar interests to make
better returns on investment decisions on the selection of a
technology and decisions on optimal usage patterns.

[0008] A software agent is provided. The software agent
captures the technology patterns of the students. In an
embodiment, patterns of usage of one or more instructional
software tools (ISTs) by each of the students are collected.
The software agent captures the technology utilization pat-
terns across multiple end nodes. The end nodes are used by
the students for the technology utilization. The end nodes are,
for example, computers, gaming devices, mobile phones, per-
sonal digital assistants, etc.

[0009] The captured technology utilization patterns com-
prise, for example, one or more names of the ISTs used by the
students, dates of usage of the ISTs, duration of the usage,
names and types of the end nodes used by the students for
using the ISTs, internet protocol addresses of the used end
nodes, place of use of the end nodes, an indication of teacher
instructed usage, etc. The captured technology utilization
patterns further comprise, for example, names of websites
visited by the students, dates of the visits to the websites,
durations of the visits, names of end nodes used by the stu-
dents for visiting the websites, and internet protocol
addresses of the used end nodes.

[0010] The software agent summarizes the captured tech-
nology utilization patterns for storage and transmission effi-
ciency. The captured technology utilization patterns are sum-
marized at user defined intervals. The software agent uploads
the captured technology utilization patterns to an analysis
server via a network. The captured technology utilization
patterns are uploaded to the analysis server at predefined
intervals of time. The software agent also uploads the stu-
dents’ academic achievements to the analysis server. The
analysis server statistically correlates the uploaded technol-
ogy utilization patterns with the uploaded academic achieve-
ments of the students. The students” academic achievements
comprise, for example, one or more grades of the students for
one or more subjects, standardized test scores of the students
for one or more subjects, attendance of the students, and
qualitative evaluations of performance of the students in one
or more subjects. The academic achievements of the students
are validated prior to uploading to the analysis server. The
academic achievements are uploaded by one or more users
via the network. The users register with the analysis server.
The users are, for example, administrators, teachers, faculty
members, technical directors, parents, students, etc.

[0011] The analysis server creates benchmark technology
utilization patterns based on the statistical correlation of the
uploaded technology utilization patterns with the academic
achievements of the students using the technology utilization
patterns of one or more of the students selected based on
predetermined criteria. The predetermined criteria for select-
ing one or more students for creating the benchmark technol-
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ogy utilization patterns comprises, for example, one or more
grades greater than a grade threshold, the standardized test
scores greater than a test score threshold, and an improvement
in the grades and the standardized test scores of the students.
[0012] The analysis server statistically correlates the cre-
ated benchmark technology utilization patterns with the cap-
tured technology utilization patterns of the students. The
analysis server performs variance analysis of the created
benchmark technology utilization patterns and the captured
technology utilization patterns of the students. The analysis
server generates and displays reports for each of the students
based on the statistical correlation of the created benchmark
technology utilization patterns with the captured technology
utilization patterns. Each of the generated reports comprises,
for example, one or more of feedback, recommendations,
information on the created benchmark technology utilization
patterns, etc.

[0013] The analysis server also generates reports for the
summarized technology utilization patterns and the created
benchmark technology utilization patterns. The generated
reports assist the students in the technology utilization to
optimize the academic achievements of the students based on
the statistical relationships between the academic achieve-
ments of the students and the technology utilization patterns
of the students.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The foregoing summary, as well as the following
detailed description of the invention, is better understood
when read in conjunction with the appended drawings. For
the purpose of illustrating the invention, exemplary construc-
tions of the invention are shown in the drawings. However, the
invention is not limited to the specific methods and instru-
mentalities disclosed herein.

[0015] FIG. 1 illustrates a computer implemented method
of assisting students in technology utilization to optimize
academic achievements of the students based on statistical
relationships between the academic achievements of the stu-
dents and technology utilization patterns of the students.
[0016] FIG. 2 illustrates a computer implemented system
for assisting students in technology utilization to optimize
academic achievements of the students based on statistical
relationships between the academic achievements of the stu-
dents and technology utilization patterns of the students.
[0017] FIG. 3 exemplarily illustrates the computer system
employed in the end nodes used by the users and the analysis
server.

[0018] FIG. 4 exemplarily illustrates a client-server rela-
tionship between multiple end nodes connected to the analy-
sis server via a network.

[0019] FIG. 5 exemplarily illustrates instructional software
tools accessible over multiple end nodes in different networks
connected to the analysis server via the internet.

[0020] FIG. 6 exemplarily illustrates strategic locations for
installing a software agent on each of the end nodes.

[0021] FIGS.7A-7B exemplarily illustrate a student’s tech-
nology utilization patterns captured by the software agent
before and after summarization respectively.

[0022] FIG. 8 exemplarily illustrates the captured technol-
ogy utilization patterns that are summarized and uploaded to
the analysis server via the internet.

[0023] FIG. 9 exemplarily illustrates academic achieve-
ment information of the students that are uploaded to the
analysis server via the internet.
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[0024] FIG. 10 exemplarily illustrates a screen menu pro-
vided by the analysis server for selecting students whose
technology utilization patterns and academic achievement
information is available on the analysis server to include for
statistical correlation.

[0025] FIG. 11 exemplarily illustrates a screen menu pro-
vided by the analysis server showing percentage completion
of statistical correlation.

[0026] FIG. 12 exemplarily illustrates a screen menu pro-
vided by the analysis server showing completion of statistical
correlation.

[0027] FIG. 13 exemplarily illustrates a screen menu pro-
vided by the analysis server for selecting students to be
included for variance analysis.

[0028] FIG. 14 exemplarily illustrates a screen menu pro-
vided by the analysis server that displays the reports gener-
ated by the analysis server for review.

DETAILED DESCRIPTION OF THE INVENTION

[0029] FIG. 1 illustrates a computer implemented method
of assisting students in technology utilization to optimize
academic achievements of the students based on statistical
relationships between the academic achievements of the stu-
dents and technology utilization patterns of the students. The
technology utilization comprises, for example, utilization of
one or more instructional software tools (ISTs). As used
herein, the term “instructional software tool” refers to a soft-
ware application used by students for educational purposes,
either as part of the standard curriculum or as a supplementary
study program. The ISTs may be provided by educational
institutes, for example, schools. A software agent is provided
101. As used herein, the software agent is, for example, a
standalone software application, part of a larger software
application, or a software component embedded within a
different software application. The software agent is provided
ata strategic location, for example, on end nodes on which the
students use the ISTs, installed on part of the network hard-
ware, or as a part of the ISTs.

[0030] A student may log in to the end node or to the IST
using a unique student identifier (ID) to use the IST. The
software agent captures 102 the technology utilization pat-
terns of the students. Capturing the technology utilization
patterns comprises, for example, collecting patterns of usage
of one or more ISTs by each of the students. The software
agent captures the technology utilization patterns across mul-
tiple end nodes. The students use the end nodes, for example,
computers, gaming devices, mobile phones, personal digital
assistants (PDAs), etc. for the technology utilization. The
captured technology utilization patterns comprise, for
example, one or more names of the ISTs used by the students,
dates of usage of the ISTs, duration of the usage, names and
types of the end nodes used by the students for using the ISTs,
internet protocol (IP) addresses of the used end nodes, place
ofuse of the end nodes, and an indication of teacher instructed
usage. The indication of teacher instructed usage allows a
determination of whether the student uses the ISTs on receiv-
ing instructions from a teacher or without receiving the
instructions. The captured technology utilization patterns fur-
ther comprise, for example, names of websites visited by the
students, dates of the visits to the websites, durations of the
visits, names of the end nodes used by the students for visiting
the websites, and IP addresses of the used end nodes.

[0031] In an embodiment, the software agent summarizes
the captured technology utilization patterns for storage and
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transmission efficiency. The captured technology utilization
patterns may be summarized at user defined intervals. The
captured technology utilization patterns may, for example, be
summarized based on the start date and stop time of usage of
the IST, captured technology utilization patterns, etc.

[0032] The software agent uploads 103 the captured tech-
nology utilization patterns to an analysis server via a network.
The captured technology utilization patterns may be
uploaded to the analysis server at predefined intervals of time.
The analysis server may have previously stored information
of the students. The information comprises, for example,
name, unique student IDs, class, etc. ofthe students. Based on
the unique student ID used by a particular student to use the
ISTs or access the internet at the end nodes, the analysis
server recognizes and identifies the student whose technology
utilization patterns are uploaded. The students’ academic
achievements are also uploaded to the analysis server. The
students’ academic achievements comprise, for example, one
or more grades of the students for one or more subjects,
standardized test scores of the students for one or more sub-
jects, attendance of the students, and qualitative evaluations
of performance of the students in one or more subjects.
[0033] The analysis server statistically correlates 104 the
uploaded technology utilization patterns with the uploaded
academic achievements of the students. The statistical corre-
lation of the uploaded technology utilization patterns with the
academic achievements of the students is herein referred to as
a “first correlation”.

[0034] The software agent validates the academic achieve-
ments of the students prior to uploading to the analysis server.
The validation comprises checking for missing data and erro-
neous syntax. For example, if the academic achievements are
uploaded in the form of numerical scores, the students’ aca-
demic achievements are checked to ensure no students’ aca-
demic achievements are uploaded in a different form. Simi-
larly, if standardized test scores are uploaded, the academic
achievements are checked to ensure the data is the form of
valid standardized test scores. If attendance of the students is
being uploaded, the attendance data is checked to ensure that
the data conforms to a particular predefined standard, for
example, number of days absent.

[0035] The students’ academic achievements may be
uploaded via for example, the internet. The academic
achievements may be uploaded by one or more users, for
example, an administrator, a teacher, a faculty member, a
technical director, a parent, a student, etc. The administrator,
the teacher, the faculty member, the technical director, the
parent, and the student may register with the analysis server as
users prior to uploading the academic achievement informa-
tion.

[0036] Inan embodiment, the analysis server performs the
first correlation automatically at predefined points in time. In
another embodiment, the analysis server performs the first
correlation on receiving a command from a user. The first
correlation comprises, for example, plotting the students’
academic achievements against the students’ technology uti-
lization patterns.

[0037] The analysis server creates 105 benchmark technol-
ogy utilization patterns based on the first correlation using the
technology utilization patterns of one or more of the students
selected based on predetermined criteria. The predetermined
criteria comprises, for example, one or more grades greater
than a grade threshold, the standardized test scores greater
than a test score threshold, and an improvement in the grades
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and the standardized test scores of one or more students. The
students may be selected based on the performance of the
students. For example, students with high scores or grades
may be selected for creating the benchmark technology uti-
lization patterns. Students with improved scores or grades
may also be selected for creating the benchmark technology
utilization patterns. Selecting students with high academic
achievements and students exhibiting improvements in the
academic achievements enables the technology utilization
benchmarks to be created to correspond to high academic
achievements and improvements.

[0038] The analysis server statistically correlates 106 the
created benchmark technology utilization patterns with the
captured technology utilization patterns of the students. The
correlation of the created benchmark technology utilization
patterns with the captured technology utilization patterns of
the students is herein referred to as the “second correlation”.
The second correlation provides information about the stu-
dents that are utilizing the ISTs similar to the benchmark
technology utilization patterns, and the students that have
technology utilization patterns dissimilar to the benchmark
technology utilization patterns. The second correlation com-
prises, for example, variance analysis. The variance analysis
is performed between the captured technology utilization
patterns and the created benchmark technology utilization
patterns.

[0039] Theanalysis server generates 107 reports for each of
the students based on the second correlation. Each of the
generated reports comprises, for example, feedback, recom-
mendations, information on the created benchmark technol-
ogy utilization patterns, etc. One or more users may register
with the analysis server prior to or concurrent with the steps
discussed above. Each of the one or more users may be
registered as an administrator, a teacher, a faculty member, a
technical director, a parent, or a student. The analysis server
also generates reports for the summarized technology utili-
zation patterns and the created benchmark technology utili-
zation patterns. The analysis server displays 108 the gener-
ated reports to the students, parents, technical directors,
faculty members, or administrators. The generated reports
assist the students in the technology utilization to optimize
the students’ academic achievements based on the statistical
relationships between the students’ academic achievements
and the students’ technology utilization patterns.

[0040] Consider an example where a faculty member reg-
isters and logs in to the analysis server. The faculty member
may be interested in knowing if students in the 90? percentile
utilized a particular IST more than students in lower percen-
tiles. The faculty member may also be interested in seeing if
a correlation exists between the use of specific technology
resources and the academic achievement information of stu-
dents in the 90” percentile. The faculty member selects the
application software report option on the analysis server and
views the technology utilization patterns of students in the
90" percentile. A report containing the names of the applica-
tion software used by students in the 90? percentile and
paradigm of usage is generated and displayed for the faculty
member to view.

[0041] The displayed reports may recommend optimal
strategies for efficient technology utilization for students
based on the benchmark technology utilization patterns. For
example, if a first student who is weak at mathematics uses a
mathematics IST one hour a day, and a second student who is
strong at mathematics uses the mathematics IST three hours a
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day, a recommendation may be made to the first student to use
the mathematics IST three hours a day to improve the aca-
demic performance of the first student in mathematics.
[0042] Consider an example where Kathy, a 9% grade stu-
dent who is enrolled in an algebra class at her school. Her
school has invested in several algebra instructional software
tools (ISTs). Kathy uses an algebra IST installed on a com-
puter in her mathematics classroom. Later that day Kathy
browses the internet and utilizes a series of online web-based
mathematics resources from the school media center. At the
end of the day, Kathy goes to the public library and accesses
her school’s online resources to continue the algebra activity
she started at school. Over the succeeding days, weeks, and
months she accesses these school based and online based
algebra resources from a number of different computers and
internet access devices, both in school and outside school.
[0043] The school has installed the software agent to cap-
ture utilization of these algebra resources. Each time Kathy
uses the algebra resources she must log in to the software
agent by providing a unique student ID. The software agent
captures and assigns usage of the mathematics resources from
any computer to Kathy. Data on Kathy’s utilization of these
mathematics resources are summarized and periodically
uploaded to the analysis server where the data is stored as
Kathy’s technology utilization patterns. After some time,
Kathy’s algebra teacher Mr. Watts becomes concerned that
Kathy is not performing at her capability in the algebra class.
Mr. Watts logs in to the analysis server and instructs the
analysis server to run a variance analysis of Kathy’s technol-
ogy utilization patterns against benchmark technology utili-
zation patterns for algebra ISTs and web resources. The
analysis server generates and displays a report of the variance
analysis for view by Mr. Watts. From the report generated,
Mr. Watts discovers that Kathy has over-utilized one of the
algebra ISTs and underutilized two other algebra ISTs. Mr.
Watts reviews the missing skills and instructs Kathy to refo-
cus her IST usage from the over-utilized IST to the underuti-
lized ISTs.

[0044] Consider another example of Mr. Akian, who is a
school faculty member and also a system administrator of the
analysis server. He registers online and after a verification
process he is granted a login ID to the analysis server. Mr.
Akian is interested in the benchmark technology utilization
patterns for students enrolled in his fourth grade classroom.
Mr. Akian intends to align his IST activities and assignments
around the benchmark technology utilization patterns. Mr.
Akian logs in to the analysis server with his login ID and
checks the benchmark technology utilization patterns for his
fourth grade class level. He requests a report showing the
names and technology utilization patterns of the fourth grade
ISTs used in the benchmark technology utilization patterns.
The report helps Mr. Akian plan his semester’s activities and
assignments according to the benchmark technology utiliza-
tion patterns.

[0045] Consider another example of Mr. Partch, a director
of technology at a local school district, who is also a system
administrator of the analysis server. He is responsible for
setting the software budget and executing purchase orders for
ISTs for the school district. He registers online and after a
verification process he is granted a login ID to the analysis
server. Mr. Partch is interested in finding which of the differ-
ent ISTs he purchases for the school district are included in
the benchmark technology utilization patterns. Mr. Partch
intends to align his IST purchases around the benchmark
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technology utilization patterns. Mr. Partch logs in to the
analysis server with his login ID and checks the benchmark
technology utilization patterns for all grade levels. He
requests a report showing the names of all ISTs included in
the benchmark technology utilization patterns sorted by
grade levels. The report helps Mr. Partch make data driven
decisions regarding purchase and renewals of the ISTs.
[0046] Consider another example of Mr. Janover, a director
of curriculum at a local school district, who is also a system
administrator of the analysis server. He is responsible for
defining curricular goals and a teachers’ professional devel-
opment policy for the school district. He registers online and
after a verification process he is granted a login ID to the
analysis server. Mr. Janover is interested in obtaining infor-
mation regarding which teachers in his district tend to better
leverage the benefits of ISTs into their lessons and activities.
Mr. Janover has planned an upcoming teachers’ professional
development event and wants to use the knowledge to better
guide his decisions on how to structure staff improvement
plans for the event. Mr. Janover would like to know which
teachers are leaders in having their students use ISTs opti-
mally, given the availability of benchmark technology utili-
zation patterns. Mr. Janover logs in to the analysis server with
his login ID and checks the benchmark technology utilization
patterns for all grade levels. He requests a report showing the
names of teachers whose students demonstrate closest corre-
lation of individual technology utilization patterns to the
benchmark technology utilization patterns. The report helps
Mr. Janover organize an effective teachers’ professional
development event.

[0047] FIG. 2 illustrates a computer implemented system
200 for assisting students 203 in technology utilization to
optimize academic achievements of the students 203 based on
statistical relationships between the academic achievements
of'the students 203 and technology utilization patterns of the
students 203. The technology utilization comprises utiliza-
tion of one or more instructional software tools (ISTs). The
computer implemented system 200 disclosed herein com-
prises a software agent 201 connected to an analysis server
202 via a network 204.

[0048] The software agent 201 is provided at a strategic
location, for example, on end nodes on which the students 203
use the ISTs, installed on part of the network hardware, or as
apart of the ISTs. The software agent 201 comprises a pattern
capture module 201a, an uploading module 2015, a summa-
rization module 201c¢, and a validation module 201d. The
pattern capture module 2014 captures the students’ 203 tech-
nology utilization patterns. The pattern capture module 201a
enables collection of patterns of usage of one or more ISTs by
each of the students 203. The pattern capture module 201a
captures the technology utilization patterns across multiple
end nodes. The end nodes are used by the students 203 for the
technology utilization. When a student 203 launches an IST,
the pattern capture module 201a records a start event of the
utilization of the IST. The pattern capture module 201a
records, for example, start date stamp, start time stamp, etc.
When the students 203 terminate the IST, the pattern capture
module 201a also records the stop date stamp, the stop time
stamp, and application process identifier.

[0049] The summarization module 201¢ summarizes the
captured technology utilization patterns for storage and trans-
mission efficiency. The summarization module 201¢ summa-
rizes the captured technology utilization patterns at user
defined intervals. The summarization module 201¢ summa-
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rizes the captured technology utilization patterns based on the
start date and stop time of usage of the IST, captured technol-
ogy utilization patterns, etc. For example, if an IST is used for
60 minutes, only one instance of the IST will be recorded for
the 60 minutes. Summarization of the technology utilization
patterns reduces the amount of information to be transmitted
and stored.

[0050] The validation module 201d validates the academic
achievements of the students 203. The students’ 203 aca-
demic achievements comprise, for example, grades of the
students 203 for one or more subjects, standardized test
scores of the students 203 for one or more subjects, atten-
dance of the students 203, qualitative evaluations of perfor-
mance of the students 203 in one or more subjects, etc. The
uploading module 2015 uploads the captured technology uti-
lization patterns and the validated academic achievements to
the analysis server 202. The uploading module 2015 uploads
the captured technology utilization patterns to the analysis
server 202 at predefined intervals of time.

[0051] The analysis server 202 comprises a correlation
engine 202q, a benchmark creation module 202c, a registra-
tion module 2024, a report generation module 202, a display
module 202/, and an information database 202g. The regis-
tration module 2024 registers one or more users with the
analysis server 202. Each of the users is registered, for
example, as an administrator, a teacher, a faculty member, a
technical director, a parent, or one of the students 203. The
correlation engine 202a statistically correlates the uploaded
technology utilization patterns with the uploaded academic
achievements of the students 203. The correlation engine
202a comprises a plotting module 2025 for plotting the stu-
dents’ 203 academic achievements against the students’ 203
technology utilization patterns. The benchmark creation
module 202¢ creates benchmark technology utilization pat-
terns based on the statistical correlation of the uploaded tech-
nology utilization patterns with the academic achievements
of the students 203 using the technology utilization patterns
of one or more of the students 203 selected based on prede-
termined criteria. The predetermined criteria comprises, for
example, one or more grades greater than a grade threshold,
the standardized test scores greater than a test score threshold,
and an improvement in the grades and the standardized test
scores of one or more students 203.

[0052] The correlation engine 202a then statistically corre-
lates the created benchmark technology utilization patterns
with the captured technology utilization patterns of the stu-
dents 203. As an example, a student 203 Sally plays a game
using mathematics skills on a gaming device for atotal of 165
minutes over a 3 week period. Another student 203 Bill uses
the same game for a total of 150 minutes. A third student 203
Dave uses the same game for a total of 30 minutes. Sally and
Bill are among the 90th percentile, whereas Dave is among
the 50th percentile. The correlation engine 202a correlates
the duration of usage of the game using mathematics skills
with the percentile scores of the students 203.

[0053] The report generation module 202¢ generates
reports for each of the students 203 based on the statistical
correlation of the created benchmark technology utilization
patterns with the captured technology utilization patterns.
Each of the generated reports comprises, for example, one or
more of feedback, recommendations, and information on the
created benchmark technology utilization patterns. The
report generation module 202¢ also generates reports for the
summarized technology utilization patterns and the created
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benchmark technology utilization patterns. The display mod-
ule 202fdisplays the generated reports. The information data-
base 202g stores the information about the students 203, one
or more of the registered users, the uploaded technology
utilization patterns, the uploaded academic achievement
information, the benchmark technology utilization patterns,
and the generated reports.

[0054] FIG. 3 exemplarily illustrates the computer system
300 employed in the end nodes used by the users and the
analysis server 202. The end nodes are, for example, comput-
ers, gaming devices, mobile phones, personal digital assis-
tants, etc. The software agent 201 is deployed on the com-
puter system 300 of the end node. The end nodes
communicate with each other via, for example, a local area
network (LAN), a wide area network (WAN), etc. The com-
puter system 300 comprises a processor 301, a memory unit
302 for storing programs and data, an input/output (1/O)
controller 303, and a display unit 306 communicating via a
data bus 305. The memory unit 302 comprises a random
access memory (RAM) and a read only memory (ROM). The
computer system 300 comprises one or more input devices
307, for example, a keyboard 311 such as an alphanumeric
keyboard, a mouse 313, a joystick 312, etc. The computer
system 300 communicates with other computer systems
through a network interface 304, comprising, for example,
Ethernet, LAN, etc.

[0055] The computer system 300 further comprises a fixed
media drive 308 and a removable media drive 309 for receiv-
ing removable media. The computer system 300 further com-
prises output devices, for example, a printer 310 for receiving
and reading digital data on a compact disk, a digital video disk
or other medium. Computer applications or programs are
used for operating the computer system 300. The programs
are loaded onto the fixed media drive 308 and into the
memory unit 302 of the computer system 300 via the remov-
able media drive 309. Applications are executed by double
clicking a related icon displayed on the display unit 306 using
the mouse 313 or through other input devices 307.

[0056] The computer system 300 of the end nodes employs
an operating system for performing multiple tasks. The oper-
ating system manages execution of the software agent 201
provided on the end nodes. The operating system further
manages security of the computer system 300, peripheral
devices connected to the computer system 300, and network
connections. The operating system employed on the com-
puter system 300 recognizes keyboard inputs of the students
203, output display, files and directories stored locally on a
fixed media drive 308, etc. Different programs, for example,
web browser, e-mail application, etc. initiated by the students
203 are executed by the operating system with the help of the
processor 301, for example, a central processing unit (CPU).
The operating system monitors the use of the processor 301.
The operating system schedules the work done by the proces-
sor 301 in the form of a process or a thread, depending on the
operating system. The processes and threads are signals sent
by the software agent 201 to the CPU.

[0057] Instructions for executing the software agent 201 are
retrieved by the CPU from the program memory in the form
of signals. Location of the instructions in the program
memory is determined by a program counter (PC). The pro-
gram counter stores a number that identifies the current posi-
tion in the program of the software agent 201. The instruc-
tions fetched by the CPU from the program memory after
being processed are decoded. After processing and decoding,
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the instructions are executed. The CPU comprises an arith-
metic and logic unit for performing mathematical and logical
operations on the instructions. The instructions comprises,
for example, capturing the technology utilization patterns of
the students 203, uploading the captured technology utiliza-
tion patterns to an analysis server 202 via the network 204,
etc. The students 203 interact with the computer system 300
using a GUI of the display unit 306.

[0058] Thecomputer system 300 of the analysis server 202,
typically, employs the architecture as illustrated in FIG. 3.
The end nodes are connected to the analysis server 202 via the
network 204. The analysis server 202 employs an operating
system to execute the functions, for example, statistically
correlating the uploaded technology utilization patterns, cre-
ating benchmark technology utilization patterns based on the
statistical correlation of the uploaded technology utilization
patterns, statistically correlating the created benchmark tech-
nology utilization patterns with the captured technology uti-
lization patterns of the students 203, etc. The processor 301 of
the computer system 300 employed in the analysis server 202
executes requests and instructions of the end nodes connected
to the analysis server 202 via the network 204. Output sent by
the processor 301 of the computer system 300 on the analysis
server 202 comprises, for example, reports for each of the
students 203 based on the statistical correlation of the created
benchmark technology utilization patterns with the captured
technology utilization patterns. The computer system 300 on
the analysis server 202 transfers the reports to the end nodes
for display on the display unit 306 of the computer system 300
on the end nodes. A printed copy of the reports can be
obtained using the printer 310.

[0059] FIG. 4 exemplarily illustrates a client-server rela-
tionship between multiple end nodes 401 connected to the
analysis server 202 via a network 204, for example, the inter-
net 504. The end nodes 401, for example, a laptop, a desktop,
a gaming device, PDA, a cell phone, a mobile computing
device, in different networks, for example, a local area net-
work (LAN) 503, a wide area network (WAN) 505, etc. are
connected to the analysis server 202 via the internet 504. The
LAN 503 comprises different network topologies. The LAN
503 uses different network protocols for enabling communi-
cation between the end nodes 401. The LAN 503, for
example, comprises a peer-to-peer architecture, or a client-
server architecture. The physical layer of the LAN 503 is, for
example, made of twisted-pair wire, coaxial cables, fiber
optic cables, etc.

[0060] The students 203 may log in to any of the end nodes
401 to utilize the ISTs. ISTs accessible over multiple end
nodes 401 in different networks connected to the analysis
server 202 via the internet 504 are exemplarily illustrated in
FIG. 5. For example, the mobile computing device is con-
nected to the internet 504, via a WiFi network 501. The PDA
is connected to the internet 504, via a cellular network 502.
The desktop is connected to the internet 504 via a LAN 503.
The laptop is connected to the internet 504 via a WAN 505.

[0061] The software agent 201 is installed in a strategic
location for capturing technology utilization patterns. The
software agent 201 may be included directly on the end nodes
401, installed as a component of an IST, or installed on a
networking connection between the end nodes 401 and IST.
The dashed boxes in FIG. 6 exemplarily illustrate the strategic
locations for installing the software agent 201. For example,
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in FIG. 6, the software agent 201 is installed on the mobile
computing device, the cellular network 502, the desktop, and
the LAN 503.

[0062] Consider an example where a student 203 logs into
a laptop and utilizes the ISTs. The software agent 201 cap-
tures the technology utilization patterns. The captured tech-
nology utilization patterns are summarized for storage and
transmission efficiency. The technology utilization patterns
comprise, for example, the name of the student 203, duration
of'usage of the particular event by the student 203 and names
of each of the events. A student’s 203 technology utilization
patterns captured by the software agent 201 and stored in a
first data store 701 on the software agent 201 before summa-
rization are exemplarily illustrated in FIG. 7A. The student’s
203 technology utilization patterns captured by the software
agent 201 and stored in a second data store 702 on the soft-
ware agent 201 after summarization are exemplarily illus-
trated in FIG. 7B. The summarized technology utilization
patterns are uploaded to the analysis server 202 from the
second data store 702 via the internet 504 as exemplarily
illustrated in FIG. 8. The academic achievements of the stu-
dent 203, for example, student identification, date, subject,
and the test scores of the student 203 are also uploaded from
athird data store 901 on the software agent 201 to the analysis
server 202 via the internet 504 as exemplarily illustrated in
FIG. 9. The academic achievement information of each of the
students 203 is uploaded manually or automatically from the
end node 401.

[0063] FIG. 10 exemplarily illustrates a screen menu pro-
vided by the analysis server 202 for selecting students 203
whose technology utilization patterns and academic achieve-
ment information is available on the analysis server 202 to
include for statistical correlation. The students 203 are auto-
matically or manually selected based on predetermined cri-
teria as explained in the detailed description of FIG. 1. The
selected student’s name is entered in the “student name” field
of the screen menu. The technology utilization patterns and
academic achievements of the selected student 203 will be
included for statistical correlation. The technology utilization
patterns of the students 203 are organized in a table, for
example, by months of captured technology utilization pat-
terns. The analysis server 202 statistically correlates the cap-
tured technology utilization patterns of the selected students
203 with the academic achievements of the selected students
203. FIG. 11 exemplarily illustrates a screen menu provided
by the analysis server 202 showing percentage completion of
statistical correlation. The statistical correlation is performed
between academic achievements of the students 203 and the
captured technology utilization patterns of the students 203
for creating a benchmark technology utilization pattern. FIG.
12 exemplarily illustrates a screen menu provided by the
analysis server 202 showing completion of statistical corre-
lation. The benchmark technology utilization patterns created
from the statistically correlated technology utilization pat-
terns and academic achievements of the students 203 are
saved in the analysis server 202 using a “save as” option
provided on the screen menu.

[0064] FIG. 13 exemplarily illustrates a screen menu pro-
vided by the analysis server 202 for selecting students 203 to
be included for variance analysis. The technology utilization
patterns of the selected students 203 are statistically corre-
lated with benchmark technology utilization patterns for per-
forming the variance analysis. The technology utilization
patterns of the students 203 are organized in a table, for
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example, by months of captured technology utilization pat-
terns. The benchmark technology utilization patterns to be
included for variance analysis is selected from the table pro-
vided on the screen menu.

[0065] FIG. 14 exemplarily illustrates a screen menu pro-
vided by the analysis server 202 that displays the reports
generated by the analysis server 202 for review. The report of
each of the students 203 is selected from a table. The table is
a list comprising student identification, student grade, etc.
The reports of the selected students 203 are displayed to the
users for reviewing.

[0066] Consider an example of a student 203 Michael who
logs on to an end node 401 provided with the software agent
201. The pattern capture module 201a captures data on utili-
zation of different ISTs and other application software used
by Michael, the duration of usage of the ISTs and the appli-
cation software by Michael, names of websites visited by
Michael, duration of visit of the websites by Michael, the
name of the end node 401 used by Michael, and the IP address
of'the end node 401. The captured information is summarized
and periodically uploaded to the analysis server 202 where
the uploaded information is stored together as Michael’s tech-
nology utilization data.

[0067] Consider another example of Miss Schuerman, a
middle school principal, who would like to use some of her
budget to help purchase and implement ISTs for her science
program, as science has been identified as an area with scope
for improvement. Miss Schuerman meets several vendors
offering a variety of software and online solutions; however,
none of the vendors are able to provide data proving that
students 203 who use a particular vendor’s products tend to
perform better at tests. Miss Schuerman’s school and a few
other middle schools in the neighboring communities have an
analysis server 202. Miss Schuerman checks her school’s
analysis server 202 for science ISTs included in the bench-
mark technology utilization patterns. Miss Schuerman also
asks some of her colleagues at the other middle schools to
share information with her regarding which science ISTs her
colleagues used, and which of the ISTs were included in the
benchmark technology utilization patterns of the respective
middle schools. Miss Schuerman is then able to make a pur-
chasing decision based on the information provided by her
colleagues and her school’s analysis server 202. She is also
able to monitor over time if the use of the ISTs are helping to
improve her students’ 203 academic achievements, using her
school’s analysis server 202.

[0068] Consider another example of a school administrator
Mr. Mack, who logs in to the analysis server 202 to view
reports on the technology utilization patterns of the students
203. Mr. Mack wants to see a list of all the websites visited by
the students 203 on the end nodes 401 to determine which
web sites are most often visited by students 203 but have no
academic value to the students 203. Mr. Mack instructs the
report generation module 202e to generate a report of web
utilization by the students 203. A report containing a list of
names of the websites visited by the students 203, duration of
visit, names of the students 203 who visited the websites, and
the end nodes 401 used by the students 203 to visit the web-
sites is generated. Mr. Mack then filters the list to view the
websites that are in no way related to the benchmark technol-
ogy utilization patterns. A list of websites that seemingly have
no instructional contribution is obtained. Mr. Mack reviews
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the list and makes decisions on which sites should be consid-
ered for filtering during certain hours of the day or for block-
ing altogether.

[0069] It will be readily apparent that the various methods
and algorithms described herein may be implemented in a
computer readable medium appropriately programmed for
general purpose computers and computing devices. A proces-
sor, for example, one or more microprocessors, central pro-
cessing unit (CPU) devices, computing devices, microcon-
trollers, digital signal processors or like devices, will receive
instructions from a memory or like device, and execute those
instructions; thereby performing one or more processes
defined by those instructions. Further, programs that imple-
ment such methods and algorithms will be stored and trans-
mitted using a variety of media, for example computer read-
able media, in a number of manners. In one embodiment,
hard-wired circuitry or custom hardware may be used in place
of, or in combination with, software instructions for imple-
mentation of the processes of various embodiments. Thus,
embodiments are not limited to any specific combination of
hardware and software. The term ‘“computer-readable
medium” refers to any medium that participates in providing
data, for example instructions that may be read by a computer,
a processor or a like device. Such a medium may take many
forms, including but not limited to, non-volatile media, vola-
tile media, and transmission media. Non-volatile media
include, for example, optical or magnetic disks and other
persistent memory. Volatile media include Dynamic Random
Access Memory (DRAM), which typically constitutes the
main memory. Transmission media include coaxial cables,
copper wire and fiber optics, including the wires that com-
prise a system bus coupled to the processor. Common forms
of computer-readable media include, for example, a floppy
disk, a flexible disk, hard disk, magnetic tape, any other
magnetic medium, a Compact Disc-Read Only Memory
(CD-ROM), Digital Versatile Disc (DVD), any other optical
medium, punch cards, paper tape, any other physical medium
with patterns of holes, a Random Access Memory (RAM), a
Programmable Read Only Memory (PROM), an Erasable
Programmable Read Only Memory (EPROM), an Electri-
cally Erasable Programmable Read Only Memory (EE-
PROM), a flash memory, any other memory chip or cartridge,
a carrier wave as described hereinafter, or any other medium
from which a computer can read. In general, the computer-
readable programs may be implemented in any programming
language. Some examples of languages that can be used
include C, C++, C#, or JAVA. The software programs may be
stored on or in one or more mediums as an object code. A
computer program product comprising computer executable
instructions embodied in a computer-readable medium com-
prises computer parsable codes for the implementation of the
processes of various embodiments.

[0070] Where databases are described such as the informa-
tion database 202g, it will be understood by one of ordinary
skill in the art that (i) alternative database structures to those
described may be readily employed, and (ii) other memory
structures besides databases may be readily employed. Any
illustrations or descriptions of any sample databases pre-
sented herein are illustrative arrangements for stored repre-
sentations of information. Any number of other arrangements
may be employed besides those suggested by, for example,
tables illustrated in drawings or elsewhere. Similarly, any
illustrated entries of the databases represent exemplary infor-
mation only; one of ordinary skill in the art will understand
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that the number and content of the entries can be different
from those described herein. Further, despite any depiction of
the databases as tables, other formats including relational
databases, object-based models and/or distributed databases
could be used to store and manipulate the data types described
herein. Likewise, object methods or behaviors of a database
can be used to implement various processes, such as the
described herein. In addition, the databases may, in a known
manner, be stored locally or remotely from a device that
accesses data in such a database.

[0071] The present invention can be configured to work in
a network environment including a computer that is in com-
munication, via a communications network, with one or more
devices. The computer may communicate with the devices
directly or indirectly, via a wired or wireless medium such as
the Internet, Local Area Network (LAN), Wide Area Network
(WAN) or Ethernet, Token Ring, or via any appropriate com-
munications means or combination of communications
means. Each of the devices may comprise computers, such as
those based on the Intel® processors, AMD® processors,
UltraSPARC® processors, Sun® processors, IBM® proces-
sors, etc. that are adapted to communicate with the computer.
Any number and type of machines may be in communication
with the computer.

[0072] The foregoing examples have been provided merely
for the purpose of explanation and are in no way to be con-
strued as limiting of the present invention disclosed herein.
While the invention has been described with reference to
various embodiments, it is understood that the words, which
have been used herein, are words of description and illustra-
tion, rather than words of limitation. Further, although the
invention has been described herein with reference to particu-
lar means, materials and embodiments, the invention is not
intended to be limited to the particulars disclosed herein;
rather, the invention extends to all functionally equivalent
structures, methods and uses, such as are within the scope of
the appended claims. Those skilled in the art, having the
benefit of the teachings of this specification, may effect
numerous modifications thereto and changes may be made
without departing from the scope and spirit of the invention in
its aspects.

We claim:

1. A computer implemented method of assisting students in
technology utilization to optimize academic achievements of
said students based on statistical relationships between said
academic achievements of the students and technology utili-
zation patterns of the students, comprising the steps of:

providing a software agent;

capturing said technology utilization patterns of the stu-

dents by said software agent;

uploading said captured technology utilization patterns to

an analysis server via a network;

statistically correlating said uploaded technology utiliza-

tion patterns with the academic achievements of the
students uploaded to said analysis server;

creating benchmark technology utilization patterns based

onsaid statistical correlation of the uploaded technology
utilization patterns with the academic achievements of
the students using the technology utilization patterns of
one or more of the students selected based on predeter-
mined criteria;

statistically correlating said created benchmark technol-

ogy utilization patterns with the captured technology
utilization patterns of the students; and
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generating and displaying reports for each of the students
based on said statistical correlation of the created bench-
mark technology utilization patterns with the captured
technology utilization patterns, wherein each of said
generated reports comprises one or more of feedback,
recommendations, and information on the created
benchmark technology utilization patterns;
whereby the generated reports assist the students in said tech-
nology utilization to optimize the academic achievements of
the students based on said statistical relationships between
the academic achievements of the students and the technol-
ogy utilization patterns of the students.

2. The computer implemented method of claim 1, further
comprising the step of summarizing the captured technology
utilization patterns prior to said uploading to the analysis
server for storage and transmission efficiency, wherein the
captured technology utilization patterns are summarized at
user defined intervals.

3. The computer implemented method of claim 1, wherein
the step of capturing the technology utilization patterns com-
prises the step of collecting patterns of usage of one or more
instructional software tools by each of the students.

4. The computer implemented method of claim 1, wherein
the technology utilization patterns are captured across a plu-
rality of end nodes, wherein said end nodes are used by the
students for the technology utilization.

5. The computer implemented method of claim 4, wherein
the captured technology utilization patterns comprise one or
more names of instructional software tools used by the stu-
dents, dates of usage of said instructional software tools,
duration of said usage, names and types of the end nodes used
by the students for using the instructional software tools,
internet protocol addresses of said used end nodes, place of
use of the end nodes, and an indication of teacher instructed
usage.

6. The computer implemented method of claim 4, wherein
the captured technology utilization patterns comprise names
of' websites visited by the students, dates of said visits to said
websites, durations of the visits, names of end nodes used by
the students for visiting the websites, and internet protocol
addresses of said used end nodes.

7. The computer implemented method of claim 1, wherein
the academic achievements of the students comprise one or
more grades of the students for one or more subjects, stan-
dardized test scores of the students for said one or more
subjects, attendance of the students, and qualitative evalua-
tions of performance of the students in the one or more sub-
jects.

8. The computer implemented method of claim 7, wherein
the predetermined criteria for selecting the one or more stu-
dents for creating the benchmark technology utilization pat-
terns comprises one or more of said grades greater than a
grade threshold, said standardized test scores greater than a
test score threshold, and an improvement in the grades and the
standardized test scores of the one or more students.

9. The computer implemented method of claim 1, further
comprising the step of validating the academic achievements
of the students prior to said uploading to the analysis server.

10. The computer implemented method of claim 1, further
comprising the step of registering one or more users with the
analysis server, wherein each of said one or more users is
registered as one of an administrator, a teacher, a faculty
member, a technical director, a parent, and a student.
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11. The computer implemented method of claim 1,
wherein the captured technology utilization patterns are
uploaded to the analysis server at predefined intervals of time.

12. The computer implemented method of claim 1, further
comprising the step of generating reports for summarized
technology utilization patterns and the created benchmark
technology utilization patterns.

13. A computer implemented system for assisting students
in technology utilization to optimize academic achievements
of said students based on statistical relationships between
said academic achievements of the students and technology
utilization patterns of the students, comprising:

a software agent comprising:

a pattern capture module for capturing said technology
utilization patterns of the students;

an uploading module for uploading said captured tech-
nology utilization patterns to an analysis server via a
network;

said analysis server, comprising:

a correlation engine for statistically correlating said
uploaded technology utilization patterns with the aca-
demic achievements of the students uploaded to the
analysis server, wherein said correlation engine fur-
ther statistically correlates created benchmark tech-
nology utilization patterns with the captured technol-
ogy utilization patterns of the students;

a benchmark creation module for creating said bench-
mark technology utilization patterns based on said
statistical correlation of the uploaded technology uti-
lization patterns with the academic achievements of
the students using the technology utilization patterns
of one or more of the students selected based on
predetermined criteria;

a report generation module for generating reports for
each of the students based on said statistical correla-
tion of the created benchmark technology utilization
patterns with the captured technology utilization pat-
terns, wherein each of said generated reports com-
prises one or more of feedback, recommendations,
and information on the created benchmark technol-
ogy utilization patterns; and

a display module for displaying said generated reports.

14. The computer implemented system of claim 13,
wherein the correlation engine comprises a plotting module
for plotting the academic achievements of the students
against the technology utilization patterns of the students.

15. The computer implemented system of claim 13,
wherein said software agent further comprises a summariza-
tion module for summarizing the captured technology utili-
zation patterns for storage and transmission efficiency,
wherein said summarization module summarizes the cap-
tured technology utilization patterns at user defined intervals.

16. The computer implemented system of claim 13,
wherein said pattern capture module enables each of the
students to collect patterns of usage of one or more instruc-
tional software tools.

17. The computer implemented system of claim 13,
wherein said pattern capture module captures the technology
utilization patterns across a plurality of end nodes, wherein
said end nodes are used by the students for the technology
utilization.

18. The computer implemented system of claim 13,
wherein the academic achievements of the students comprise
one or more grades of the students for one or more subjects,
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standardized test scores of the students for said one or more
subjects, attendance of the students, and qualitative evalua-
tions of performance of the students in the one or more sub-
jects.

19. The computer implemented system of claim 18,
wherein the predetermined criteria for selecting the one or
more students for creating the benchmark technology utiliza-
tion patterns comprises one or more of said grades greater
than a grade threshold, said standardized test scores greater
than a test score threshold, and an improvement in the grades
and the standardized test scores of the one or more students.

20. The computer implemented system of claim 13,
wherein said software agent further comprises a validation
module for validating the academic achievements of the stu-
dents prior to uploading to the analysis server.

21. The computer implemented system of claim 13,
wherein the analysis server further comprises a registration
module for registering one or more users, wherein each of
said one or more users is registered as one of an administrator,
ateacher, a faculty member, a technical director, a parent, and
a student.

22. The computer implemented system of claim 13,
wherein said uploading module uploads the captured technol-
ogy utilization patterns to the analysis server at predefined
intervals of time.

23. The computer implemented system of claim 13,
wherein said report generation module generates reports for
summarized technology utilization patterns and the created
benchmark technology utilization patterns.

24. The computer implemented system of claim 13,
wherein the analysis server further comprises an information
database for storing information about the students, one or
more registered users, said uploaded technology utilization
patterns, said uploaded academic achievement information,
the benchmark technology utilization patterns, and the gen-
erated reports.

25. A computer program product comprising computer
executable instructions embodied in a computer-readable
medium, wherein said computer program product comprises:

a first computer parsable program code for providing a
software agent;

a second computer parsable program code for capturing
technology utilization patterns of students;

a third computer parsable program code for summarizing
said captured technology utilization patterns of said stu-
dents;

a fourth computer parsable program code for uploading
said captured technology utilization patterns to an analy-
sis server;

a fifth computer parsable program code for statistically
correlating said uploaded technology utilization pat-
terns with the academic achievements of the students
uploaded to said analysis server via a network;

a sixth computer parsable program code for creating
benchmark technology utilization patterns based on said
statistical correlation of the uploaded technology utili-
zation patterns with the academic achievements of the
students using the technology utilization patterns of one
or more of the students selected based on predetermined
criteria;

a seventh computer parsable program code for statistically
correlating said created benchmark technology utiliza-
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tion patterns with the captured technology utilization patterns, wherein each of said generated reports com-
patterns of the students; prises one or more of feedback, recommendations, and
information on the created benchmark technology utili-
zation patterns; and a ninth computer parsable program
code for displaying said generated reports.

an eighth computer parsable program code for generating
reports for each of the students based on said statistical
correlation of the created benchmark technology utili-
zation patterns with the captured technology utilization ok Rk ok



