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PROJECT SUMMARY

Name of Institution (Include Branch/Campus and School or Division)
Xavier University of Louisiana
Department of Mathematics

Department of Mathematics
Address (Include Department) 1 Drexel Dr.

P.O. Box 62

New Orleans, La 70125

Principal Investigator(s) Pl: Dr. Donna Stutson
CO-PI: Dr. Gurdial Arora
CO-PI: Dr. Vlajko Kocic

Title of Project Computer Based Mathematics Teaching Lab

Abstract (DO NOT EXCEED 250 WORDS)*

Xavier University is successfully introducing technology in the classrooms in disciplines
such as science, engineering and mathematics. However, to meet the challenges of
the new work force it is imperative that we acquire more and better educational tools in
order to maintain the current excellence. Although the department currently has
somewhat outdated computer labs and many of the software packages needed, itis still
lacking some software and enough fully functional Computer Based Mathematics
Teaching Labs. To get our department up to date and to keep it there, we must upgrade
our hardware and software resources as well as new and innovative teaching styles.
There is an urgent need to upgrade the classrooms by installing new powerful
computers, projection systems, and to furnish them with computer desks and chairs. In
other words, the department needs state-of-the-art Computer Based Mathematics
Teaching Labs to provide our students with a learning environment that appropriately
meets today’s highest standards.

(Form 2, rev.2007)
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Narrative and Bibliography

A. The Current Situation

a.l Institutional description

As the nation’s only institution of higher learning that is historically Black and Catholic,
Xavier University’s ultimate purpose is to help create a more just and humane society.
Reaffirming its Black heritage and its Catholic tradition, Xavier offers opportunities in education
and leadership development to those historically denied the liberation of learning. Already
leading the nation in placing African Americans in medical school and in graduating African
American students in the physical sciences, physics; and pharmacy, Xavier is building on its
success and progress in science education, and is well recognized by its selection for the National
Science Foundation Model Institutions for Excellence (MIE) programs. The main goal of MIE
was to place more African American science students into graduate school. Xavier is furthering
its goals in science, engineering and mathematics (SEM), and in a highly technological society,
preparing African American science students for advanced degrees and careers requiring state-
of-the-art computing equipment. Xavier currently enrolls 3,012 students, of whom 2,362 are
enrolled in undergraduate programs through the College of Arts and Sciences.

Xavier’s student body is predominantly African American (72%), but the University
welcomes all races and nationalities and religions:

White 4%
Asian/Asian American 10.2%
Hispanic 0.7%
Other including international students | 13.2%
Catholic 25.7%
Baptists 24.7%
Other affiliations 49.6%

Approximately 56% of Xavier’s student body is from Louisiana while the other 44% are
from 37 other states or 30 other countries.

The Mathematics Department at Xavier offers three majors that lead to a Bachelor of
Science degree: Mathematics, Mathematics Education, and Statistics. The statistics degree is
offered in cooperation with Louisiana State University Medical Center (L.S.U.M.C.) in New
Orleans, and students have the opportunity to obtain a Bachelor of Science degree from Xavier
and a Master of Science degree in Biometry from the L.S.U.H.S.C. in five years. The
Mathematics Department currently has 14 full-time faculty members, all of whom have
advanced degrees in Mathematics, Statistics, or Mathematics Education, and 2 part-time
employees.

Our mission is to:

1. Provide Xavier’s students with the highest quality mathematical education at all
levels. In particular, we strive to give our 6 mathematics, mathematics education,
and statistics majors a strong mathematical background for placement in academic
or non-academic jobs and graduate school.



2. Assist faculty in producing the highest quality teaching and research.

3. Stay professionally active by being informed of and participating in the progress
being made in our ever-changing profession: calculus reform, technology in the
classroom, industrial mathematics, and employment issues in the mathematical
sciences.

a.2 Rationale for the project.

Xavier has already started successfully introducing technology in the SEM discipline
classrooms, but the challenges of the new workplace requires the acquisition of more and better
educational tools to maintain excellence and expand quality:

“Mathematics teaching should keep in mind that students must be taught in conditions that
favour their integration into larger society. Such an acknowledgement leads one to consider the
characteristics of today’s society and in particular the characteristics involving recent
technological advances, which continue at such a frenetic pace that it is difficult to predict what
kind of knowledge mankind will need tomorrow. As a consequence, it is essential for
mathematics education to be as complete as possible: it must help students “learn how to learn”,
keep an open-minded attitude and acquire a certain level of confidence in their own thinking
capabilities. Such adaptation to social changes can only be accomplished by teaching students to
skillfully use information technologies.” (“Computer Algebra Systems: A basic tool for teaching
Mathematics in Engineering” by J.L. Galdn Garcia*,, M. A. Galdn Garcia, A. Gdlvez Galiano,
A.J. Jiménez Prieto, Y.Padilla Dominguez and P. Rodriguez Cielos Universidad de Mdlaga,
E.T.S.I Telecomunicacion, Campus de Teatinos s/n, 29071, Mdlaga, Spain.).

In this technological society, many institutions have moved toward the implementation of
technology in the mathematics curricula: University of Louisiana in Lafayette, Louisiana State
University, Tulane and others. Through the help of previous BOR Undergraduate Enhancement
Grants, the Xavier Mathematics Department has begun moving towards that direction. The
department has begun to implement technology. SPSS and internet data are being used in our
statistics courses; the Calculus I, I and III courses are now being taught using the TI-92
calculator along with Scientific WorkPlace, DPGraph; and some instructors are using the web
based software MyMathLab to assign online homework. Scientific WorkPlace is also being used
in Ordinary Differential Equations and the Collogium course. All sections of Algebra Review
(2™ developmental course) and Pre-Calculus are using MyMathLab to assign daily online
homework.

Scientific WorkPlace, Scientific NoteBook and ScientificWord have been around since before
1995. Scientific Notebook is supplied with the built-in computer algebra engine MuPAD® 3.1.
Students can solve equations right in their documents. They don't have to master complex syntax
to be able to evaluate, simplify, solve, or plot mathematical expressions. Full computer algebra
capabilities are available. The student can compute symbolically or numerically, integrate,
differentiate, and solve algebraic and differential equations and import data from graphing
calculators.

A computer algebra system, or CAS, is a mathematics engine that performs the symbolic
computations fundamental to algebra, trigonometry, and calculus. With Scientific WorkPlace or
NoteBook, students can evaluate, factor, combine, expand, and simplify terms and expressions
that contain integers, fractions, and real and complex numbers. They can also evaluate integrals
and derivatives, perform matrix and vector operations, find standard deviations, and perform



many other more complex computations involved in calculus, linear algebra, differential
equations, and statistics. There is evidence that Computer Algebra Systems (CAS) make a
difference in student learning when used in the classroom:

“This study involving 78 subjects compared the performance of university students taught
calculus using a computer algebra system to the performance of students using paper and pencil
computations. Students who were taught calcylus using a CAS had higher scores on a test of
conceptual knowledge of calculus than the students taught by traditional methods. Students in
the computer class also had higher scores on a calculus computational exam using the CAS than
students in the traditional class using paper and pencil.” (“Journal for Research in Mathematics
Education”, by Jeanette Palmiter, Portland State University).

The Xavier University Mathematics Department is currently using a CAS in one form or another.
Dr. Donna Stutson and Dr. Paul McCreary have developed some Scientific WorkPlace
worksheets for Precalculus; Mrs. Raquel Mesa has developed Calculus II Labs for her students
scheduled in one of the Computer Based Mathematics Teaching Labs; Dr. Stutson uses Scientific
WorkPlace in the Introductory Differential Equations course; and Dr. Tony DuRapau uses the
software in the senior colloquium course where math majors are required to present a research
article read over two semesters. The TI-89 and Voyage 200 are being used in Calculus I, IT and
III and Linear Algebra. The software DPGraph is being used by Dr. Vlajko Kocic; he developed
labs for the Calculus III students to work once a week when the class is scheduled in one of the
Computer Based Mathematics Teaching Labs: "Quality: Excellent. Value: Excellent.” ...
"DPGraph is one of the most exciting Windows-PC programs I've ever seen for creating
beautiful, even stunning, mathematical graphics."( Dr. Michael W. Ecker, Recreational &
Educational Computing.)

Furthermore, the Mathematics Department in conjunction with the Chemistry Department at
Xavier and researchers at Tulane has secured a “Research Commercialization and Educational
Enhancement Program (RC/EEP)” grant to increase the retention and success rates of Chemistry
majors. On the average, 372 Freshmen STEM majors are not prepared to enroll in their first
credit-bearing math course. They are therefore required to take one or two developmental math
courses, depending on their placement. About 50% of these students fail these courses, and many
of those drop out of college in the first year. Among those who pass, the success rate in the next
math course, typically Precalculus, is 34%. Consequently, the Mathematics Department is
redesigning and restructuring the developmental mathematics program. The RC/EEP grant will
provide funds for faculty to redesign these courses and their content, the implementation of a
new and better placement exam, the creation of a “Mathematics Support Center” for students
enrolled in one of the two developmental math courses, tutors to assist students seeking tutoring
at the center, and the purchase of the software “LifetimeLearning”. As a result of this grant, the
revised developmental program will benefit students planning on majoring in all STEM areas,
but also those planning to major in the Arts and Humanities.

As aresult of the redesigning of the developmental courses and the desire of faculty to teach all
of the statistics, pre-calculus, calculus, differential equations and linear algebra courses in a
computer lab, the two existing labs created through two previous BOR grants (33 computers
desks and 20 computer desks with computers) are insufficient. Currently, these rooms are used
hourly on a weekly basis, only allowing for approximately 12 sections to fully implement
advanced technology into the curriculum. (The developmental, pre-calculus and calculus I are 4



credit hour courses, with the developmental courses moving towards 6 contact hours a week.). In
addition, since the developmental courses are being redesigned to become self-paced computer
based courses, the current Mathematics labs are insufficient to address the needs of the
department. Also, one of these computer classrooms needs more powerful computers, and a new
projection system (the RC/EEP will provide new computers for this room), while the other
requires more computers, but also more student-friendly computer desks, chairs, a more
powerful projection system, and a new dry-erase board. The department also has a classroom
with an instructors’ console, computer and projection system. This room does not have student
computers, but it is used heavily by our instructors using PC tablets and the document camera. It
is in need of a new console, which was destroyed while the building was open for repairs after
Hurricane Katrina, a new projection system and a new computer.

The department currently has many of the software packages needed, but is lacking
enough fully functioning Computer Based Mathematics Teaching Labs to implement the
software in all of the desired courses. The Computer Science Department of Xavier University
has offered the Mathematics Department the use of one of its electronic classrooms; however,
this room will need to be furnished with new, more powerful computers. To get our department
up to date and to keep it there, we must continue to be aware of hardware and software
developments as well as new and innovative teaching styles; failing to do so puts boundaries
around our growth.

a.3 Impact on existing resources

Currently, the Mathematics Department has the following facilities: a Mathematics
Tutoring Lab, a Mathematics Support Center, two computer labs and a lecture-type electronic
classroom. The Mathematics Tutoring Lab and Mathematics Support Center are key components
to providing the necessary assistance to students with deficiencies in mathematics. During the
1999/2000 academic year there were more than 5000 visits to the lab. The lab is headed by a
director, Mr. Daniel Watson, who is a staff member of the department. Mr. Daniel Watson has a
Masters Degree in Mathematics. Most of the tutors are mathematics majors (junior and seniors).
The tutoring lab is equipped with ten newer computers which are currently used by students to
complete computing assignments, to enhance their knowledge, and for self-testing. The
Mathematics Support Center is also under the direction of Mr. Daniel Watson and also equipped
with ten newer computers. The computers in both rooms are connected to a server; this prolongs
the use of the computers, and guarantees the availability of software outside of the computer
classrooms.

A lecture-type electronic classroom equipped with an instructors’ computer, SmartBoard,
document camera, VCR and projection system has been configured and is currently in use. A
substantial number of faculty members have already developed courses to be taught in the
electronic classroom environment using modern technology. However, the instructors’ console in
this room has been damaged as a result of the building being open while repairs took place after
Hurricane Katrina; cables have been ripped from the console and the wall. Also, the projection
system and instructor’s computer are outdated and need to be upgraded which is why we are
requesting a new console, computer and projection system for this room. Unfortunately, this
room is not large enough to accommodate desks with student computers; therefore, we are also
requesting to purchase computers for the electronic classroom offered to the Mathematics
Department by the Computer Science Department.




The two computer classrooms are equipped with student computers (one room with 33
and the other with 20), one instructors’ computer, a SmartBoard, and projection system, and one
room has a document camera. Classes are scheduled in these rooms every weekly school hour.
Unfortunately, these are the only such classrooms available to our department on a regular basis.
The computers in these classrooms are also connected to the server which houses the software
being used by instructors in the classroom. Both of these classrooms need more powerful
computers and new projection systems, while the smaller room also needs new student-friendly
computer desks and a new dry-erase board. Since these are the only computer classrooms in
which the mathematics department has access, not all of our students have the opportunity to
learn with the aid of mathematical software. Unfortunately, these two rooms are not sufficient for
all of the courses into which we would like to implement technology. The introduction of self-
paced computer based learning in the developmental courses adds to the insufficient number of
computer classrooms available to the department.

B. The Enhancement Plan

bl. Project Goals and Objectives

With the support of the BOR Undergraduate Enhancement Grant, the Mathematics Department
of Xavier University would like to accomplish the goals:

1. To continue to provide Xavier graduates with competitive sKkills in the
workplace and/or graduate school. The University has an office, GradStar,
which tracks Xavier graduates into the workplace and/or graduate school. By the
year 2008, jobs requiring science, technology, engineering and STEM training
will increase four times faster than overall job growth.

2. To continue to keep current with the local and national reforms in
undergraduate education. The proposed reformatting of the Xavier
developmental math program follows the model being used at the University of
Maryland at College Park. ULL and LSU are using computer based learning in
the developmental math courses and have used technology in most of the math
courses for a number of years. Northwestern State University in Natchitoches has
used technology in its math courses for more than 10 years. Howard University
uses technology in the math courses and Southern University uses technology in
some of its math courses.

3. To increase the number of majors in Mathematics; we lost 2a number of
students since hurricane Katrina. We must use all of the latest teaching tools
and technology available to attract students to the Xavier Mathematics
Department. African Americans are a minority in mathematics and other science
disciplines; consequently, there are many universities recruiting Louisiana’s
young minds.

4. To improve the retention rate for those freshmen entering in developmental
mathematics by using as many approaches and learning tools available.
While 40% of Caucasian 4™ and 8" graders scored proficient on the most recent
NAEP math test, only 15% of African Amencan and Hispanic students scored
proficient. African American and Hlspamc 12" graders, on average, perform at
the same level in math as Caucasian 8" graders. In fact, many freshmen STEM
majors at Xavier University are not prepared to enroll in their first credit-bearing
math course. They are therefore required to take one or two developmental math




courses, depending on their placement. About 50% of these students fail these
courses, and many of those drop out of college in the first year.
To obtain the above goals, the Mathematics Department will need better equipped Computer
Based Mathematics Teaching Labs, and more of them.

b.2 Work Plan of Proposed Project

Equip one Computer Based Mathematics Lab with a new projection system, one with new
computers, projection system, desks and dry-erase board, and one room with new computers for
student and faculty use

February 2008
Plan for renovations (if necessary).
May 2008,
Beginning of renovations to prepare one of the rooms for new desks and dry-erase board.
June 2008,
Ordering and purchasing of equipment.
July/August 2008,
Installation of purchased equipment .
Fall Semester 2008
All 3 Computer Based Mathematics Labs will be ready for use by as many sections of
mathematics as possible.

During the Fall 2008 wide spread training for faculty and staff will be provided. Use
Spring pre-registration to schedule the optimum use of the laboratories by mathematics
faculty and students.

b3. Evidence of Potential to Achieve Recognized Eminence at the Regional, National or

International Level Commensurate with Degree Offerings and/or Functions

It is vital for Xavier to keep in touch with the development of the computer industry if the
university wants to continue to be recognized as a Model Institution for Excellence. To continue
to attract and keep our quality African American students here in Louisiana it is important for the
university to continue to keep its faculty and students abreast of the ever changing societal
demands. If we do not offer the education the students will need for future employment and
graduate work, we will no longer continue to attract the best of our African American students in
Louisiana. In turn, Louisiana will continue to lose some of its brightest.

Xavier University’s Mathematics Department has produced many fine outstanding
individuals, and continues to do so. For the last 10 years Xavier math students have received
prestigious scholarships from The David and Lucille Packard Foundation ( awarded for Ph.D.
studies), The Harcourt , The STARS program, and The Army Research Lab. Many of our
graduates have graduated from prestigious universities with graduate degrees: Emory, University
of Maryland, Mempbhis State University, and others.




Mathematics majors
The Mathematics Department offers its students a number of courses which infuse

technology into the curriculum: Calculus I, IT and III, Differential Equations, Linear Algebra and
all of the Statistics courses. These courses are also taken by students in other areas such as
computer science, physics and chemistry. All of these areas rely heavily upon high speed
computing facilities and advanced software. Realistic problems involve mathematical models
that go far beyond pen and pencil if one is to solve them. With the new Computer Based
Mathematics Teaching Labs and the software that it can offer, we can take that vital step towards
providing our students with real-life experiences in applied mathematics. As noted above, it is
not only our mathematics students taking our applied math courses. The improvements made to
our department will then have a campus wide impact.
Statistics majors

At the undergraduate level we offer an introductory statistics course (Math 1020) every
semester and sometimes during the summer. This course is important and useful for statistics
majors, and they find it a useful tool in their later courses and professional careers. As in the
applied mathematics courses, it is extremely important to show some real world applications.
Currently, all basic statistics courses are being taught in our Computer Based Mathematics
Teaching Labs where the statistical software package SPSS is being used. Our students need to
be introduced to real tools to solve real statistical problems, and we are responsible for providing
them with those tools. The familiarity with statistical computer packages is expected of more and
more of our graduates as applications of statistics become more and more important to potential
employers. We can not satisfy the demands of our students or the future demands of employers
without the appropriate facilities.

Math Education majors

With many schools moving towards having computers in the classroom, it is important
that our department provide the students with the experience and training necessary and required
to be successful teachers. The World Wide Web provides many educational benefits to schools
which have severely limited funds, but valuable teachers know the limitations of the web as well.
With the equipment funded by the grant, we could continue to train our future teachers to use the
resources available on the World Wide Web responsibly. The mathematics studied by pre-
service teachers must help them develop an understanding of the subject that goes beyond what
they will be expected to teach; the use of technology is an essential part of that understanding. It
is a fact that teachers tend to teach the way they were taught; if we want our future teachers to
use technology in their classes, we have to model the appropriate use of technology in
mathematics. Our preservice teachers will benefit using technology in our classes - they will be
able to experience the technology as a learning tool to solve mathematical problems, to
understand mathematical concepts, and to prepare their students to compete in a technological
world.
b.4 Impact on curriculum and instruction

The Mathematics Department Computer Based MathematicsTeaching Labs will be used
to provide classroom instruction inclusive of modeling activities, graphical analysis of data, and
the solving of mathematical problems typically encountered in industry as opposed to
constructive problems in textbooks generally used to develop basic computational skills. In this
way students will be exposed to more applied problems and gain an increased conceptual
understanding of the application of mathematics. The following table gives a list of courses




offered by the Mathematics Department which will be directly affected with the requested

equipment.
Course Approximate (Sections) Majors(mainly)
Enroliment
Fall Spring  Summer
2007 2007 2001

Developmental 208(10) 125(5)

Precalculus 300(10) 180(6) 90(3) |all science, math, pharmacy,
business, engineering

Calculus I 210(7) 184(6) 1204) |all science, math,
pharmacy, business,
engineering

Calculus 11 10(1) 71) comp.science,math.,phys.,
chemistry ACS, engineering

Calculus III 5(1) 3D math,Physics, engineering

Basic Statistics 60(3) 40(2) comp.science,math,physics,
psychology, pharmacy

Differential 8(1) math,, physics,

Equations engineering

Linear Algebra 9(1) comp.science,math,physics

Basic Stat I1 20(1) 20(1) comp.science,math,physics,
psychology, pharmacy

Currently, one of our Computer Based Mathematics Labs with 20 student computers is
used for all basic statistics courses, Differential Equations, Calculus III, and some developmental
course sections. However, Calculus I and II instructors would like to have at least one day a
week in a computer classroom with their students, and currently we are able to accommodate
many of those courses, but not all. Also, some precalculus instructors have expressed interest in
using a computer classroom once a week in order to aid student learning with graphing software;
students would be able to see the impact of shifting, reflecting, and stretching on basic graphs.
Scientific WorkPlace , Mathematica, DP Graph and other software packages are used in
Differential Equations, Linear Algebra and Calculus III. The new computing classroom would
provide the necessary resources for an even larger population of students to get “hands-on”
experience with modern technology and to get the level of instruction that meets today’s
standards in teaching mathematics.

b.5 Impact on quality of students

The aim of the department is not to_develop the department as to alienate the
present student in favor of the more highly qualified student, but to enhance the quality of
education of all students. Many of our students are very capable, but come from poorly funded
major urban school systems where they are often poorly educated. However, Xavier University
has succeeded in greatly enhancing the student’s ability to perform well in the science
workforce; Xavier University is number one in placing African Americans into medical school
and number one in producing African American pharmacists. Due to dedicated faculty, staff and
administration, this university is unique in the type of student it attracts and educates to succeed.
These students may not have experienced the benefits of technology, and it is the responsibility
of the mathematics department to meet their needs, as well as the needs of the higher quality
student. Fifty-six percent of Xavier’s students are from Louisiana, and despite any weakness in
their educational backgrounds, many students have successfully continued on to graduate




schools, professional schools and careers. The significant increase in placing African American
students in graduate schools in areas of science, engineering, and mathematics is one of the main
goals of the university. Xavier has been founded with the purpose of meeting the needs of
African American students, and will continue to do so. If we do not keep our eyes on the future,
we cannot hope to maintain our status as a national leader in science education.

b.6 Impact on Faculty Development

For approximately the last ten years, reform has made its way into the mathematics
curriculum beginning as early as elementary school. Consequently, a university mathematics
department not accepting the impact technology has made on education would be doing its
professors and students an injustice. Technology in the classroom would allow the instructor to
put more emphasis on the important aspects of the course, and spend less time performing
tedious computations. The instructor’s teaching would be enhanced by the graphic capabilities of
the computer; visual interpretation of mathematical results would become a natural extension of
the curriculum. Computational experiments performed in the classroom would provide the
instructor with a tool that would facilitate the learning and understanding of mathematical
results. The new software that will be available for faculty research will also better enable the
inclusion of undergraduate students in the faculty members research, better preparing the student
for graduate school and/or the workplace. Through a BOR research Grant, Drs. Kocic and
Stutson have been able to include students in their research by having them investigate
mathematical behavior of mathematical equations via DP Graph.The instructors at Xavier’s
Mathematics Department are exuberant about the educational and research possibilities that
would further become available through the addition of the Mathematics Department Computer
Based Teaching Labs.

More powerful machines would enhance the instructor’s ability to electronically submit
papers, math reviews, etc. The high speed computing capabilities will enable those faculty
members in Statistics and Numerical Analysis to achieve quality results. Other faculty’s research
may require high resolution graphics. The Mathematics Department Computer Based Teaching
Labs will allow for frequent faculty workshops within the department, where new ideas and
technology will be shared, thus resulting in a more “up to date” faculty in terms of technology
use.

C. Equipment
C.1 equipment request

The 10 computer desks and accessories will cost $43700.00. These desks were chosen
because they allow the student to have a clear view of the instructor, blackboard and laptop
computer. When the computers are not being used in the classroom, they can be easily moved to
the side allowing sufficient room for note and test taking. Each desk accommodates 2 students,
and 2 sturdy chairs.

The HP desktop computers were chosen because these computers can be booted-up under the
Windows Operating System or the Apple Operating System, allowing for more software options.
These computers cost $1,013.00

The 3 projectors requested with replacement bulbs and extended warranty cost $3,632.00 totaling
$10896.00.

The Scientific WorkPlace software has been chosen because many faculty members have
used the software, and have been very satisfied with its ease of use and its powerful capabilities.




The software is well known in the mathematics field, and many universities use Scientific
WorkPlace in the Calculus and Precalculus courses. This is in part due to the student’s ability to
learn the software easily. The software is also powerful enough for the researcher to use in his
research. We currently have 20 licenses of Scientific WorkPlace 4.5 but this is in no way
sufficient for the Mathematics Computer Based Teaching Lab. We are requesting a site license
for 30 computers. The cost for this license is approximately $7,800.

C.2 equipment on hand for project

One Computer Based Mathematics Lab is currently equipped with an instructor’s
computer and console, an old projection system, a VCR, a dry-erase board, and a SmartBoard, as
well as 33 computers.

The other Computer Based Mathematics Lab is currently equipped with an instructor’s
computer and console, an old projection system, a worn dry-erase board and a SmartBoard.

The electronic classroom is currently equipped with an instructor’s computer and poorly
functioning console, VCR, SmartBoard, document camera and old projection system.

C.3_equipment housing and maintenance

All but 25 computers will be housed in rooms 320, 305 and 306 of the administration
building. These rooms are protected with an alarm system. The remaining 25 computers will be
housed in a computer lab on the 5™ floor of the NCF Science Complex. This room is also secured
by an alarm system. The maintenance of the proposed computer equipment will be provided by
HP for the first 3 years as a part of the warranty and the remainder of the time by the
Informational Technology Center. ITC consists of staff members whose mission is to establish,
to maintain, and to facilitate the use of Xavier's information technology infrastructure in support
of the University's mission. The Mathematics Department also has an equipment committee
which is responsible for purchasing and updating equipment.

D. faculty and staff expertise

Every faculty member in the department has a computer in his office equipped with
Internet access, Microsoft office, MAPLE and/or Scientific Workplace 4.5. Everyone in the
department has developed the necessary experience to use their machines for individual research,
teaching, and administrative projects. Instructors can quickly and sufficiently gain enough
knowledge about Scientific Workplace or MAPLE to use it in the classroom, and being an expert
is not necessary. Those faculty members who do their own programming and use more technical
applications have gained further expertise consistent with their tasks. However, if faculty feel
inadequate about using such software in the classroom they may attend workshops. Faculty could
also attend conferences such as the annual International Conference on Technology in College
Mathematics. Many of our faculty have presented at this conference with financial assistance
from the university. Dr. Kocic has presented a minicourse “Teaching Precalculus with Scientific
Workplace™ during the conference. Dr. Gurdial Arora, Dr. Vlajko Kocic, Mrs. Raquel Mesa, Dr.
Stutson, and Dr. Sindhu Unnithan attended a workshop at the University of New Orleans on the
uses of technology in the classroom; this workshop was a collaborative effort between Loyola
University, University of New Orleans, Southern University of New Orleans, and Xavier
University. During the same summer, Xavier University sponsored a TI-92 3-day workshop for
our mathematics faculty to help in the preparation of the Calculus I reform.
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The equipment committee meets on a regular basis to discuss the computing equipment,
departmental purchase of hardware and software, and consults with the faculty and students on
computing needs and issues. The committee consists of Dr. Valerio De Angelis, Dr. Gurdial
Arora, Dr. Carroll Diaz, Dr. Gideon Daspan and Dr. Donna Stutson(Chair). Collectively, they
possess a great deal of knowledge of computers, gained from years of experience. The two
individuals who will be key to the success of this project are Drs. Gurdial Arora and Donna
Stutson and Vlajko Kocic. They will oversee the purchase of the proposed equipment, and the
housing of the equipment as well. Both Drs. Stutson and Kocic have used Scientific WorkPlace
and DP Graph in their research.

E. Economic and Cultural Development Impact
E.1 Relationships with Industrial/institutional sponsors

The Exxon/Mobil Corporation, through the grant awarded to the Math and Science
Teaching Institute (MSTI) for Middle School Teachers, has sponsored a Xavier University
program for middle school teachers. Dr. Stutson(Math), Dr. DeAngelis(Math), Dr.
Edwards(Assoc. Dean of College of Arts and Sci.), Dr. Glaude(Education) and Dr. Akbar(Chair
of Education) have worked through the summer with the consultant firm FSG to design the
MSTI, whose pilot course will run during the Spring semester. Dr. Stutson and other
Mathematics faculty will design the pilot course as well as the Summer program which is to
begin in 2008.These courses and summer programs will be held in the Computer Based
Mathematics Teaching Labs; it is the belief of the department that our middle school teachers
should also be exposed to the latest technologies to enhance their understanding of the
mathematics and in turn, their teaching in the classroom.

E.2 Promotion of economic development

Mathematics has a subtle but important effect on economic development. Businesses and
high technology industries are more likely to locate in an area which offers a mathematically
literate work force, and whose schools and universities offer high quality mathematics.

The increased emphasis on the use of high quality mathematics will help our math,
statistics, and math education majors be better prepared for almost any job opportunity open to
them. The overall technological competence of all Xavier students served by the Mathematics
Department ( premed students, pharmacists, chemists, biologists, physicists, etc.) will be
enhanced. With the appealing applications and the ability to solve nontrivial real world
problems, the laboratory may also act as a magnet to attract more African American students into
mathematics. The students will have more computing experience and make better employees
than those with less computing experience.

As the Mathematics Departments faculty and students become more expert at working
with the facilities, they will be more useful to businesses and research organizations that work in
the same kind of environment.

F. Additional Funding Sources
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3. Image thresholding using two dimensional Tsallis-Havrda-Charvat-Daroczy entropy, Pattern Recognition Letters, an
international journal, Volume 27, Number 6, 520-528, 2006

4. (jointly with P. Sahoo) A thresholding method based on two-dimensional Renyi’s entropy (appeared in Pattern Recognition,
2004)

5. A sufficient Bound for Codes Correcting CT Bursts with Lee Weight Constraint, paper accepted for presentation at 2004 -
FIMXI (Eleventh International Conference of Interdisciplinary Mathematical and Statistical Techniques) to be held at
Lucknow, India during December 27-29, 2004.
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CURRENT AND PENDING SUPPORT
= el (From ALL sources, including Board of Regents Support Fund)

The following information MUST be provided for each investigator and other senior personnel. Use additional sheets as necessary

NAME OF INVESTIGATOR:Vlajko Kocic

Status of Support: _x__ Current —_Pending __ Submission Planned in Near Future

Contract Number/Proposal Title: LEQSF (2004-2007) RD-A-040 Global Behavior of Nonlinear Discrete Systems with
Applications
Source of Support: Louisiana Board of Regents

Award Amount (or Annual Rate): $_77,722 Period Covered:_2004 - 2008

Location of Activity: Xavier University of Louisiana

Person-Months or % of Effort Committed to the Project: Cal Yr Acad __1Month___Summ

Status of Support: _x__Current — Pending ___Submission Planned in Near Future

Contract Number/Proposal Title: Development of a Nationally Recognized Model in Research
Commercialization, Education and Workforce Development in Chemical Engineering and
the Chemical Sciences through University and Community College Collaborations

Source of Support: Louisiana Board of Regents

Award Amount (or Annual Rate): $__1,400,000 Period Covered:__ 2007 - 2009

Location of Activity: Xavier University of Louisiana

Person-Months or % of Effort Committe.d to the Project: Cal Yr Acad _ 1_Month_ Summ

Status of Support: ___Current __Pending __ Submission Planned in Near Future
Contract Number/Proposal Title:
Source of Support:

Award Amount (or Annual Rate): $ Period Covered:

Location of Activity:

Person-Months or % of Effort Committed to the Project: Cal Yr Acad Summ

Status of Support: ___ Current —Pending __ Submission Planned in Near Future
Contract Number/Proposal Title:

Source of Support:

Award Amount (or Annual Rate): $ Period Covered:
Location of Activity:

Person-Months or % of Effort Committed to the Project: Cal Yr Acad Summ




BOARD OF REGENTS SUPPORT FUND
ol A TRADITIONAL AND UNDERGRADUATE ENHANCEMENT, FY 200%

Budget and Budget Justification Pages

Directions: Each line item under the columns “Support Fund Money Requested,” “Institdional Match,” and “Private
Sector/Other Match” must be itemized, fully explained, and justifiedon a separate budget justification page(s).
Attach additional justification pages as needed.

Title of Proposal: Computer Based Mathematics Teaching Lab

Project Director(s): _Dr. Donna Stuston (PI), Dr Gurdial Arora (co-PI); Dr. Vlajko Kocic (co-PI)

Institution(s) of Higher Education: __ Xavier University of Louisiana

PROPOSED BUDGET:
Support Fund Money
Requested Institutional Match' Private/Other Match?

A. Equipment’ $ 73,905.18
B. Software $ 7,800.00
C. Supplies
D. Shipping/handling
E. Installation
F. Personnel training
G. Other

1. PI 1Summer month $5,866.67

2. Fringe benefits 18% $1,056.00

3.

4.

5. (etc.)
H. Indirect costs Not allowed $3441.65
1. Maintenance Strongly discouraged
J. Total costs (A-I) $ 88,627.90 $3441.65

1 Stipulate whether in-cash or in-kind. The Board strongly encourages the sharing of costs for proposed projects. Applicants and institutional
officials should note, however, that the employing institution will be required to honor the commitments made in the original proposal before
any awards are made. Discounts for equipment purchases are not allowable as institutional match.

2 The budget page(s) must reflect and the budget justification pages must explain any external funds that are claimed in the proposal. External
funds and their expenditure must be accounted for in the same manner as Support Fund money and institutional match.

3 Equipment. If applicable, itemize and describe briefly the proposed equipment and its intended use in the project. Include the name, model

number, and manufacturer(s).
(TR and UG Enhancement Program Budget and Budget Justification, Rev. 8/2007)



