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Project Summary

The Hope College REU program in Computer Science is designed to provide promising
undergraduates with an intensive and meaningful research experience that will encouage them to
consider a career in computer science rcsedch. Our goal is to expose students to the techniques,
attitudes, and rewards of computer science .esearch and to provide encowagement and dircction
in the pursuit of such a career through close collaboration with a faculty mentot on a significant
project. We will make extensive effots to include qualified female and minority group students
among the participants.

Each year a partner underyraduate institution will be selected where there is presently
insufficient infrastructure for a sfong undergmduate research progmm in computer science. One
faculty member from the partner institutiofl will be invit€d to participate in this program, joining
three or four Hope College faculty members as research mentors. In addition, two students from
the partner institution willjoin three Hope College students and thrce students frcm other institu-
tions as student pafiicipants.

The student participants will reside on the Hope College campus, spending a minimum of
40 hours per week on research activities for a l0 week period. Each participant will work in close
collaboration with a faculty mentor and be given exclusive use of a workstation on the Hope Col-
loge Compuier Science network. The development of communication skills will be emphasized
by having participants prcsent thgir results during summer seminars, at their home institution dur-
ing the following academic year, and at a rcgional or national conforcnce. In addition, the partici-
pants will prepare a research report and an online poster describing their work.



Project Description

Introduction
The NSF-REU Plogran has allowed the Computer Science Department at Hope College to successfully

prepd. undergraduates for careers in computer science research for the past nine yean. In addition, over rhis period
of tim€ this support has enabled a number of other institurions to strengthen rheir undergraduate computer science
research programs through collaboration and consultation with those participating in this pmgram. The success of
the program and the plans for the next three-year period are described in this proposal.

I 0verview

1,1 Objcctives and IDtended Impsct
The objectives of this project are:

' to encourage and motivate undergraduate participants ro pursue caree$ in Computer Science rcsearch
. to support and enhance undetgraduate research and instruction in the Hope College Computer Scjence Depanmenr
' to provide a model for Computer Science undergraduate rcsearch for other primarily undergraduate institutions
. to encouage and support undergmduate research at institutions that presently lack the infrastructue to support

such research
. !o increase the number of undergraduaies ftom groups undenepresenled in computer science research who are

considering such careers

As a result of this project, we expect that the Compurer Science undergraduate research program at Hope
College will continue to have a major impact on the students, faculty, and curriculum ofthe department. We atso
expect that as a result of their paJticipation, the siudent and faculty participants in this program will play a role in
incrcasing the presence and importance of undergraduate r€search at many other institutions, and as a result, the
entire computer science academic community will benefit.

1.2 Thrgeted Student Participants
This project will targer students with an intercst in and aptitude for a research carcer in computer science.

These students will be studcnts attending Hope Coll€ge, students from an annually-selected predominantly-
undergraduale pa ner institution, and from other institutions throughout the United States.

Through our recruiting efforts w€ will specifically target qualified females, minoriry group members, and
siudents attending institutions with linited opportunitics for undergraduate research.

1,3 Iutellectual Focus
The r€search projects that will be carried out under this projec will b€ chosen according to the following

criteriar (1) lhe project will be one that the faculty h€ntor is interested in, enthusiastic about, and qualified to carry
out, (2) the project is accessible to undergraduates and will engage students in activities that will expose them to the
techniques, the process, and the rewards of computer science research, and (3) exrend the knowledge base of
computer science. In our local progran, the firsr.wo criteda will be of higher prioriry rhan crirerion 3.

It is expected that the mentor and her stud€nt team will work on their proj€ct in a ctose, collaborarive

1.4 Organizational Structure
The Principal Investigator will have firu responsibility for

. recruiting faculty mentors

. definition and description of projects

. preparing publicity and application materials

. selecaing undergraduateparticipants
' adrninistration of the surrmsr Drosriun



. carrying out all assessment and reporting activities
The Fsculty Mentors will serve, along wirh ihe principal Investigator, on rhe cornmittee that selects

undergraduate participants from among the applicants. They will also supervise a single project with one to three
undergaduate collaborators.

1.5 Timetable
The following is the timetable for the three years of the projectl

1.6 InstitutlonalCommitment
The Computer Science Department and Hope College are committed to theprinciple that excellence in

undergmduate education must incluale active student involvementin significant research.In support ofthis
commitment, the college will provide housing to participants in this program at one-halfthe normal cost as well as
providing rll of the services normally available ro Hope College surnmer students, These services include use of th€
physical activities center, the carcer and counseling center, the library, and computer facilities. In particular, each
participant will b€ given exclusive use of a workstation on the depa.rtrnent's nerwork for the ten-week period of the
Program.

The college supports research efforts of faculiy and students through release time for faculty, faculty
development grants, tfavel funds to scientific meetings, acquisition and maintenaoce of hardware and software,
general secretarial and clerical support, and funds for expendable supplies, These willall be provided in support in
suppon of the activities of this projec! for borh the Hop€ College faculry mentors and the visitiDg faculty mentor.

In addition to the eight annual parricipants supported by rhe NSF-REU funds, addirional undergraduate
researcheN will be supported by other funds available to Hop€ College and the faculty mentors. During the nine year
period of previous NSF-REU support, T2 undergraduate reseatche$ have participated in this program with 57 of
them supported by NSF-REU funds and the remaining 15 supported by other available funds. lt is expected that this
ratio will continue during the next three yeals.

The Fdl Undergraduate Computer Science Research Synposium, described larer in rhis proposal, will be
fully funded by Hope College as a part of its institutional commirnenr to this project.

2 NATIJR.E OF STUDENT ACTIVITIES

2.1 Studentlnvolvement

The student participants in this project are expected to spend a minimum of40 hours per week for 10 we€ks
on the research prcject to which they are assigned. Bach student is assigned a faculry mentor, two or more students

Activity 20o1. 2002 2003

Faculty recruited and project defined Sept - Dec of the preceding year

Publicity and application matedals dishibuted Jan 15, 2001 Iar 15,2.402 Jan 15, 2003

Application Deadline Feb 20, 2001 Feb 2O,2O02 Feb 20, 2003

Offers extended to undergraduatos Mar l, 2001 Mar 1,2002 Mar 1, 2003

Beginning of research period May 29,2O01May 28,2002 May 27,2003

End of research period Aug 3, 2001 AuE2,2OO2 Aug 1, 2003

Annual prcgress report submitted to NSF Nov 15, 2001 Nov 15, 2002 Nov 15,2003

Follow-up activities The following academic year



being assiFed to each mentor and working as a team. Early in rhe program, the srudents work closely with their
mentors' but as they gain experience they will be encouraged to work more ind€pendenrly. Each student does library
research in addition to the laboratory research so thar they become familie wirh techniques for sedching and using

2,2 StudentOrientation

The P.I. serves as the program coordinator and is responsible for rhe adrninistrative derajls including
housing arrangements, stipend payments, menror assig4ments, scheduling of starting dates for students, the seminar
progran, organizing social activities, and submission of progress reports. It is particularly important for the p.L,
with assistance from the Hope College student participants, to provide an orientation to the campus and the
department for the non-Hope student participants. All students receiv€ an orientation ro the departmental laboratory
facilities, both hardware and software, and the libnry facilities, particularly rhe use of vaious research tools.

During the orientation period, each menror also provides her students with rhe particular informarion
needed to cany out the assiened project.

2.3 Weekly Seminars

Each week a seminar is held that will be attended by all students and faculty. Early in the project period,
each student or team presents one seminat describing the nature of the problem being investigated and a research
plan. At the end of the project period, each student presents the results of the research project.

In addition to ihese student presentations, other seminars include faculty presentations on tdsearch methods,
technical writing and presentation, and the use of various computer resources, Also, Hope alumni who afe curently
at0ending graduate school in computer science present seminars and informally meet with the reseajch students to
descfibe the nalure of graduate study in computer science. When possible, lhis meeting is held on lhe campus ofa
graduate school. Othor speakers from exrefial organizations will be included when availabl€. In the recent years,
speakeN from Microsoft and the National Institute of Heahh have made presentations,

2.4 Student-FacultyCommunication

In order to achieve the goals ofrhis project, it is vitally importantthat there be extensive communicarion
betwe€n the undergraduate participant and her faculty mentor. This will take place in the following waysl
. Prior to the summer the nentor wiu give rhc panicipant preparation insiructions through email.
. During the sumrner the mentor will meet with her research team a minimum of lwice each week, past

expedence has shown that these meetings occul much more frequently,
. All faculty mentors attend €ach weekly seminar meeting.
' A weekly lunch or other social event is scheduled that includes all faculty mentors and all undergraduate

panlcrpants.
' A visit to a n€ighboring graduate school and other field trips are scheduled lhat include faculty menrors and

undergraduates,
. The faculty mertor continues to work with undergraduate participants in rhe preparation of posFsummer

presenrafions and papers.

2,5 Student-Student Communication

In addition to the weekly seminars, there will be other activities and situations that involve student-studenr

. All student workstations ar€ in the same laboratory.

. Students will live in the same aparunent building and, when possible share the same apartmenr or live in
neighboring apartrnents.

. Weekly student initiated social activities will be scheduled for the computer science undergraduales.

. Social activities are available that include students in all disciplines that are doing research on the Hope College



campus. This includes over 10O studenrs in six science disciplines. In rhe past these acrivities have included
weekly ice ffeam socials, beach volleyball comperitions, and scavenger hunts.

2.6 Research Prujects

The problems described below represent research interests of Hope faculty that could be made availabte to
undergraduate students as research projects jn this program. Each Foject is designed to require the student to apply
experience and information gained in formal classroom instruction. These projects are onty representative of those
that might be conducted. The projecis directed by faculry from partner instirutions will be derermined according to
the interests of the faculty select€d.

Proj€ct r : Objechoriented Execution Visualization Envirotrm€trt
Herbert L. Dershem

Previous work has developed a number of stand-alone execution visualization tools for use in introducrory
computer science courses. These have been designed to visualize method calls, object manipulauon, ano evenr-
driven user interfaces. This project will integrate and €nhance this prcvious work into an environment that rs
accessible through a web browser.It will also develop materials for using this tool in the classroom and design and
implenent experiments for measuring its effectiven€ss.

Project 2r Taklng Notes with Handheld Devices
Ryan L, McFall

In this project, w€ se€k to ascertain the viability of creating a hand-held based note taking systen, in which
the hand-held device can be used a both a web browser and also as an input device. Using lhe emerging standards of
)Pointer, )Oink, and XSL we will attempt to create an interactive notetaking system that allows rhe resulting notes
to be viewed anywhere that the device has network connectivily. Notes will be shareable via the network, and will
be both textual and sketch€s.

Proj€ct 3: Creating a Single Computing Environment from a Handheld Network
Michael J. Jipplng

This project willexplore and implement the technology to maintain a network of handheld computers as a
platform for distributed computing problems. We will examinecxisting technology in both distributed computing
(such as PVM) and wireless networking (such as the emerging Bluetooth standard). We willjmplement experiments
using these meihods to implement a united computing platform derived from many separare wirelessly nerworked
handheld machines.

Project 4r Using readability m€ssures fo €stimate softwar€ compl€xity
Herbert L. Dershcm

Previous student research has developed several measues of software complexity based on formular used
to estimate the readability ofEnglish text. This project would extedd the work done in the foltowing ways: (l)
obtain empirical data based on comparisons of new metrics with traditional metrics on sample software; (2)
experiment with changes in parameters in the readabilify metrics to further reinement their accuracy; and (3)
implement parsers to gvaluatg these metrics in a variety of languages,

Project 5: Enabling R€mot€ Displays on Handheld Comput€rs with Jini
Michael J. Jipping

This Foject will study lechnology ro enable remore display and management of handheld compurers. We
will examine te.hnologies involved in remote displays (such as the X Window sysrem and Windows,Based
Terminal technoloey from Microsoft) and those that enable the networking of handheld machines. Specifically, the
latter will be handled by experimenting with Java and Jini technology from Sun Microsystems. This projecr requires
Programning experience in Java.



2.7 Post-ProjectActiyities

All REU participants are required to submit a final written report on their research activities, an electronic
poster describing th€ir work, and an evaluation of the overall program. The p.L and rhe mentor reconmend follow,
up activitjes for each padcipant to carry our during the following academic year. For exremal students this might
involve remote access to Hope college computing faciliries as well as comrnunication via electronic mail between
student and mentor. For Hope students, rhis foltow up work may include formal continuation of the projecr by
enrollment in the depafinental Senior Project Seminar and./or the Independent Study/Research course. All
participants are required to make a presentation of their work at their home institution and to submit it for
presentation at a scientific meeting. wlen appropriate, the student's work will be included in a publication submitted
to a professional joumal.

2.8 Fall Undergraduate Research Symposium
Each fall after the summer research program, we propose rhe holding of a Fall Undergraduate Computer

Science Resear€h Symposium at Hope College. This symposium would provide a forum for all parricipants in the
Hope College program to present their research results, but beyond thar it would include presentations by Hope
undergrduates who performed rcsearch in otber settings and students from neighboring idstitutions and from former
partner institutions who have research results.

Invited to this symposium will be all computer science students at Hope College, neighboring insrilutions,
the partner institution for the current year, and all former paflner institutions. This one-day symposium will be a way
to have greater impacton other institutions, will serve as a follow-up with former partner institutions, and will be an
opporlunity to recarit undergraduates and faculty for future Hope summer research programs. In addition, it wil
estnblish a useful forum for students to present their work to other students and faculty who have not been active in
research the previous summer.

All arrangements for this seminars will be made by the Pdncipal Invesrigator and all costs will be paid by
Hope College as an institutional commiiment to rhis project.

TIM RESEARCH ENVIRONMENT

3.1 Principallnv€rtigator
The Principal Investigator has been direcring undergraduate research projects for all of the 3 1 years rhat he

has been on the Hope College faculty. He has directed over 100 such projects during that time.In addition, hehas
served as the director of the Hope College Summer Undergraduate Resedch Program in computer science in each of
the nine years that it has existed. He has further administrative experience gained by serving for the past 25 years as
the chair of the Hope College Computer Science Deparrment.

He has made numerous preseotations and served on a number of panels on undergraduate research. For the
past six years he has been a Councilor in the Mathematics and ComputerScience Division of lhe Council on
Undergraduate Resear€h (CUR). He has also served as a consultant to many colleges and univ€rsities on the
integraiion of undergraduate research into their computer sci€nce programs.

3.2 Institution
Hope College is a four-y€ar liberal a s college (enrollment of approximately 2900 students) that is known

for excellence and a historical commitment to undergraduate research in science and marhematics. The Hope
College faculty and administration are convinced that the training of future scientisrs is best achieved through a
research-rich cuniculum build upon collaborative research betw€en faculty and undergraduate srudents. Hope
College curendy holds five NSF-REU gants in the disciplines of biology, chemistry, computer scrence!
mathematics, and physi€s.

In the period ftorn 1995 to 2000, the Natural Science Division of Hope Coltege received 90 exremal granrs
totaling nore the $5.5 million. The Division is identified by Project Kaleidoscope as a model "Program thar Works,'
based upon the research-rich culture that is the focus of the division's progran. Hope College is one of oDly ten



undergraduate insritutions recognized by the NsF with an Award for Integration of Research and Education (ArRE).
The Computer Science Departnent has received over one million dollan in extemal gants in the period

from 1989 to 2000. During the twenry-year period hom 198l-2000, the Hope College Compurer Science
Departmenthasgraduated259majo.Ofthose,46(18%)attendedgraduateorprofessionalschoolimmediately
after gaduation and 193 (7%) participared in a ResearcMndependent Study project during their time at Hope. Of
those Hope students who have participated in the summer research prognm over the past nine years, rg% have
attended graduate school immediately upon graduation.

3,3 Faculty
The department's three faculty members are a good mix ofjunior and senior faculty. A founh faculty

member is to be hired in the 200G2001 acadenic year. Interest and ability ro participate as a mentor in the summer
undergraduate research program is a requirement for this position. All three of rhe faculty hold a ph.D. in computer
science and all are active in computer science research and have experience supervising undergraduate research.
Two of the three members of the faculty have been principal invesrigators of National Science Foundation projects.
In addition, they have been the recipients of support for research from other govemment agencies including the
Department of Energy, NASA, DARPA, and rhe United States Air Force.

In the nine years of REU programs at Hope, all faculty in the department have supervised undergraduate
research teams. Faculty participating during the next three years will be Herb Dershem, Mike Jipping, and Ryan
McFall. The fourth tenure-track faculty member will be expected to be a regular participant in rhe REU program as

Each year, one external faculty mentor is invited to pafticipate in rhe program. This mentor is a facuky
memb€r at an institution that does not presently have sufficienr infrastructure to supporr and encourage such
research.It is expected that the experience of parricipating in this program will €nable this faculty member to
establish an active undergraduate prcgram at her institution. The aviilability ofthis position will be announced via
the SIGCSE list server and will also be publicized through informal networks ofrhe Hope College facully. Each
applicant will submir a proposed research project along wirh her application. From among rbese applicants, one or
more willbe chosen tojoin the program and work with a leam of undcrgraduates during ihe course ofthis program.
The faculty member, ifwithin commuting distance, will be required to be on !b€ Hope College campus working
with the students at leasr two days ofevery week during the len weeks of the project. She will also remain in contact
with the students elecfonically on the remaining days. It is expected that a different institution will be represented
by an external faculty member each of the lhree years ofthis project. Support is requested to reimburse the travel
expenses for a neaby faculty member or to subsidize housing costs for onebeyond commuting distance.

Three external faculty mentors panicipated in the program from 1998 ro 2000. They werel
. Alyce Brady, Kalomazoo College
. Myles McNally, Al|na College
. Gary L€wandowski, Xavi€r UDiv€rsity (Ohio)

As a result of these past collaborations, two papers have been published and foul conference presentations
made by the faculty and students at these institutions. In addition, through the relationships established with these
other institutions through this program, one institution has received equipment hom rhe Hope Computer Science
Department, another institution has used Hope faculty as consultants for their Compurer Science pfogram. In
addition, ajoint research symposium has t€en held with faculry and students from Hope and one of the partner
insiitutions during a year other than the year of the partnership. One faculty member from a partner institurion
remained on the Hope campus for the academic y€ar following the summer of his participalion for fu.ther
collaboration with Hope faculty as a part of his sabbatical leave.

3.4 Facilities and Equipment
The departments of Computer Science, Mathematics, and Physics are housed in Vander Werf Hall. This

building was constructed in 1964 and a major renovation was completed in 1990, resulting in the building being
joined to Van Zoeren Hall. The complex now includes, in addition to the three laboratories tha( are exclusively for
Compuier Science, three campus-wide computer laboratories that contain 59 Pc-compatible systems and a wide
variety of workstations, all connected via a campus network backbone.

The Compute. Science Department's hardware facilities are culrently 34 wo*stations. These are shown in



Unit Momory Disk
Capacity Notes

r
tnha enterprise 450 512 MBytes 40 GBytes Tlfs is our oain server

2 processors

Linux PC 333MHz 128 MByteB 6 GB,'tes Web/Database server

Ultra-2 128 MByt€s 4 GB)4es R€search server

r 3 2 Ultla-s's 64 MBltes 2 GB)'te

2 Ulha-1s 32 MB]'tes 2 GB]4eB

S Lntla-lo's 128 MB,'tes I GBJ'tes

+ F r

B

5 Pentium IIh
800 MHz

256 MB,'tes 20 GBytes

2 ulha-1o s 256 MBr.tas I GByteg

l Ultra-l 64 MB]'tes 4 GB)'tes

1 PeDtium 800 MHz 256 MBt4es 10 GBytes

O

d ut t ra- ls 64MBytes 2 CBytes

5 Ultla-lo's 256M8]'tes 9 GBt'tes

Lab software includes the standard Sun operating system and documentation, windowing system, and
reference material. Unbundled components includeC and C++ compilers, Java develoPment environment, network
management and protocol implementations, word processors, and code debugging environments. Many public
domain tools are in use.

The lab is cunently adrninislered by one individual. About 7 hours per week are devoted to lab
administration. Both software and hardware administration is handled by this individual. Operator duti€s, e.g., file
systembackups and preventative maintenance are mostly automal€d. The depaitrnent handles maintenance ofiis
facilities by itself. It negotiates maintenanc€ contracts, keeps on hand supplies for irs printers and other peripherals,
provides lbe "raw materials" (e.g., cable, connectors, etc.) and tools for hardware maintenance, and maintains a
"spare parts machine" for €omputer hardware maintenance.



3.5 DepartmentalStatistics

Craduatirg
Attending

Study md

1983-84 l6 2 22 0
1984-85 29 3 0
1985-86 l 8 2 I2 0
1986-87 l5 5 0
1987-88 l 6 2 17
1988-89 8 9 2
1989-90 l 1 0 2
1990-9r t4 14 3
t991-92 12 o 2 7
t992-93 8 2 5 8
t993-94 4 2 8
1994-95 7 3 4
1995-96 3 6 6
1996,97 t l 2 5 ,7

t991-98 l 0 3 4 10
1998-99 t4 I 6 l 0
1999-00 l 0 2 5 1

4 Student Recruitment and Selection

4.1 Recruitmentof Participants

4.1.1 llope College Students

The summer research program in computer science will be announced in all uppeFlevel compurer science
classes, in the departmental seminar, through notices on thedepartmental bulletin board. and through an elecrronic
mailing to all compuler science majors. A packet describing ihe Fogram, research areas, pardcipant benefils and
obligations, and application procedures will be available from rhe deparrmental office. Since upperlevel classes in
computer scienc€ are typically srnaller lhan 20 students, the professors will be able to individually encourage
especially pronising students to apply including women and minorities.

4.1.2 Non-Hope College Students

At least five ofthe eight participants each summer will be ftom insritutjons other rhan Hope College. Ar
least two ofthese participanis will bechosen from the instirution ofthe non-Hope faculty rnentor. Recruiring at that
institution will follow the same pattem as that described above for Hope College students. The selected outside
faculty mentor will directtbe process ofrccruiting sludents at her instilution.

As many as three participanrs will be selected fi.om instiruiions other than Hope College and tbe insritution
of the outside faculty nentor. A special effort will be made to encouage women and minorities from other
insntunons to apply.



A program announcemenr will be sent to the Computer Science Departinent Chair and the Officer for
Minodty Affai$ at all colleges and universities within an approximate 500 mile radius of Hope College. These
Chairs and Officers will be asked to send the names of women and minodties who are majoring in computer
science. They will also be asked to posr th€ announcement of the progam wherc it can be seen by potential
participants. The P.I. will contacr all students whose names are submitted through this process to encourage them to
apply to the Fogram.

Extensive use will be made of the Inremet. Announcements will be disrdbuted ro a lisr of ComDuter
Science Deparhents via email. This mail listhas b€en conshrcted from inquiries received during rhe past nine
years of the Hope College Computer Science REU program. In addition, publiciry and application forms will be
made available via World Wide Web. Infomarion will also be sent to the lislserver for ACM Special Interest croup
tbr Computer Science Education (SIGCSE).

Contacts will b€ made wirh Conputer Science departrnenr chairs at institutions which have historically
enrolled a large Percentage of minodty students, inviting faculty to dominate minority students at their institution for
participation in the program. Past experience has sbown that this mailing has resulted in a large number of
appli€ations to our program, though we have been less successful in turning those applications into participants.

All promotional materials will be distributed by January 15, Applicarions and transcripts will be due by
February 20 and notification of the awards will be made no later than March 1 .

4.2 Selection Process

There will be eight srudent pa(icipants in rhe progran. Typically there willbe three participants ftom Hope
College, two from the visiting faculty mentor's institution, and three from other insritulions. During th€ application
process, the Hope students willbe considered as one pool of applicants, applicants from the visiring mentor's school
anorher, and the non-Hope students srill anorher.

Allapplicants will be asked to submit a written staremsnt indicating theircareer goals and therole of
research in their future plans. Students from other institutions will also be asked ro provide a fanscripr and a letter of
reference ftom a faculty member. These items will be obtained by the P.L dir€ctly fbr Hope studenr applicants.

The criteria considered in the selection of participants within each pool of applicants are the rpplicanfs (l)
academic recordi (2) demonstated interest in computer science and research; (3) potential for success in research as
indicated by independence, creativity, and motivation; and (4) career plans, The faculty padcipants in thjs program
comprise rbe selection committee that makes the final selection ofstudent panicipants.

The overall aim of this process is to provide flexible guidelines for the selection of participants to ensure
that the program has the maximum impact on the parlicipants in their choice of a carc€r in corhputer science aod on
the discipline ofcomputer science itself.

4,3 Matching Participants with Research Projects

After the student panicipants are selected, the P.L will coordinate the assignment of students to specific
faculty mentors and research projects. Each faculty mentor will be asked to select from the participants those
students whose interests and qualifications match the requirements of one of the mentols research project! and
interview that group of students. Those students at institutions other than Hope College will be inrerviewed by
phone. As a result of these interviews, each mentor will provide a priority lisr of those participants that she would
like to supervise. The P.I. will then make the final assignments of pani€ipants to projects baj€d on these prioriry lists
as well as consulting with the mentors and the student participants. No assignment will be made rhar is nor
enthusiastically supported by both the mentor and rhe srudenr panicipant.

5 Project EYaluation
The evaluation components associated with each of rhe objecrives listed in Section 1 of this proposal are

given below:



. to moti\,ate underyruduate paticirynts to pursue carce.s in computer science rcsearch

All panicipants will complete an exit inte iew su ey upon compretion of their summer parricipation and
thef will be asked to complete another survey three vears folowing their participation. In addition, au participants
will be tracked to monitor their future academic and career activities.

r to suppoft and ethance the underyrudwte rcsearch and instruction in the Hope CoIteSe Computer Science

This will be evaluated by the amount of research activiry as measwed by grants received, artictes
published, and papen presented by the strdents and faculty at Hope College.

' to pro|ide a nodelfor computer science undergruduate researchfor other ptimarily underyra.Iuate institutions

This will be evaluated through the number of parlicipants of this program who appear in panels at national
or regional meetings and the number of articles written by participants encouraging undergraduare computer science
research,

. to encouruge and support underyruduate rcsearch at insritutions that prcsently tack the Wrastructurc to
suzqort such research

The success of research programs at institutions of the external faculty mentors will be measures by grants,
articles, and papers, and by the undergraduale rcsearch activity at these idstitutions following rhe faculty m;naor's
panicipation in this projecr.

. to incrcase the number of undcrgmduates from 8rcups undefteprcsented in computer science research \rho are
cons ide ting suc h carce rs

Data will be collectei that will quantify the participation of undenepresented groups.

6 RESULIS FROM PRIOR NSF SUPPORT

Grant Numbei CDA-92001 I 8
Amount of Award: 986,550
Support Periodr April 1, 1992 to

September 30, 1995

Grant Number: CDA-9423943
Amount of Awardr $114,393
Suppo( Period: March I, 1995 to

February 28, 1998

Crant Number: CDA-9732339
Amounl of Award: $ 146,700
Support Periodr February I, 1998

to January 3I,2000

Title: REU: An Undergraduate Research Participation Program in Computer Science

6.1 General Results
With suppo( from the National Science Foundation, Hope College has hosted a Compurer Science REU

site program each of the summers fron 1992,2000. During this time, REU has supported 5? participanrs. while an
additional 15 undergraduaG researchers have been supported by other funds. These additional funds hav€ been
provided through grants awarded to rhe faculry and the institution by sources that includeNASA, NSF RUI, pew
Memorial Trust, Howad Hughes Foundation, and the United States Air Force. The student particrpan$ nave
completed 32 projects that are listed later in this proposal.
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The table below provides dara about rhe parricipants in rhis program over the pasr nine years

Participants
Total REU Distinct

Supported
Females

# V o
Minorities

Va

sritl
under
grads

Grad School
att€ndees

9a

1992-r994 u l 8 2I 6 29 0 0 0 10 48

t995-1997 2 l 1 8 21 3 I4 I 5 0 9

1998-2000 27 2 l 10 38 3 t2 l l 8 ) J

Total 72 65 l 8 28 4 6 l l 50

It can be seen in the preceding table that some progress has been made in several areas dudng the most
recent thee years of this program. The panicipatiod by females has increased significantly to 38% during the most
recent three-year period, compared to a combined 21% over the first six years. Minority participation has also
increased to 12% ftom a combined 2% during the first six years. While both of these figures are encouragidg, lhere
is still room for improvement in these areas. It should also be noted that the percentage of graduated participants
entering graduate school is the same for females as for rhe entire population (50%) and higher for minority group
members (75%),

It can also be noted rhat the percentage ofparlicipants attonding graduate school immediately after
graduation has been higher during the 1998-2000 period. Among the eleven participants who havg not yet received
their baccalaureatg dggree, seven prcsently plan !o atend graduate school.

Graduate schools artendcd by $oject alumni include Duke, Clemson, Illinois, Michigan State, Utah, Texas
A&M, Michigan, Colorado, UMass-Lowell, UMass-Amherst, Texas, Virginia, Indiana, and William & Mary. Many
students who did not attend graduate school have gone on to pursue research-related careers in computer science,
Among the employers of project alumni areBell Labs, Evans & Suth€rland, Crowe Chizek, Microsoft, Ford. UsAir.
Macromedia, Max Planck Institute, and lBM.

6.2 Recruitment
In mid January of each year, announcements of the Hope College REU program are distributed. Email

announcements are sent to computer science department chairs at colleges and universities throughout the United
States. In addition, announcemenb ar€ sent via the United Stales Postal Service !o Minority Affairs Officars at large
universities throughout the midwest. Announcements arc also place on rhe ACM SICCSE mail list server. Chajrs of
computer science departrnents at over 50 predominandy minority institutions are contacted individually via email ro
especially encourage their students to apply. At the same time, an announcement is distributed in all computer
science classes at Hope College. The application numbers for the six years of surnmer undergraduate research
supported by the above lwo grants are given in the following tabl€:

Applicalion Profile 1992 1993 1994 1995 1996 1997 1998 t999 2000

Extemal applicants 82 59 65 67 5',1 62 52 39

Extemal participants 3 l 3 3 2 5 5 2

Hope applicants
,|

l l t 2 t 7 1 5 l 7 20 l 3

Hope participants 3 3 3 3 4 3 3 3

Undergad researchers not sup-
ported by NSF-REU

2 3 2 2 0 2 2 2

T I



Two disturbing tends can be observed in this table, both of which we will ad&ess in the proposed projecr.
First' it is apparent thar rhe number of applications has been decreasing in recent years. our hyporhesis is thar rhis is
the resull of an increasing number of competing opportunities available to computer science students. we intend to
address this with Hope College srudenls in future years by more deliberately emphasizing the benefits of ihe
program in preparation for a res*rch career. We hope ro do this thrcugh academic year presentation by alumni from
the program. To address this concem with non-Hope students, we plan to communicate more directly wirh faculty at
other institutions to encourage them to communicate advantages ofour program to heir qualitied students. In order
to do this mo.e effectively, we will especially work tlnough faculty at insriturions that have sent studenrs io this
program rn preYlous years.

The second disturbing observation from the preceding rable is the low number of external parlicipants in
the 2000 program.In fact, we were unable to fill any of the three non,Hope, non,partner insrirutions slots during this
year. We made a total of nine offers fbr the three positions and all nine chose not to artend our Fogram. Based on
the follow-up information that was solicited, fhctors thar caused this were not being assigned ro their preferred
project and the availability of opportunities rhat were better paying and geographically closer to rhe undergraduates.
In addition to increasing the applicant pool by the strategy outlined in the preceding paragraph, we inrend ro address
this by being more careful in narching applicants with projects and by stepping up our efforts to recruit participants
in Michigan and neighboring states.

6.3 Past Projects
H College Computer Science Summer Research Proj 1992ects, -2000

Projects Faculty Mentor Undergraduate Researche6
* indicates non-REU funded

1992

An obJecconented Apphcatlon/Programmer
lnterface fbr Network Programming

Jennrrer Howell. Mrng shu*,
Robert Wohlfarth

Visuahrarron of Abstracl Models ofComputation Herben Dershgm Brett Folken, Ryan McFall
An Object Ooenkd Tesr Bed forPdrallelRay Tr!.-
ing

Gordon Stegink Eric Matlhews, Mike Shield

1993

Adavtsron and I t-u<tADs: Algoflthm Animation
& Experimental Labs for Teaching Data Structures

wendy ttartn, chen ltowshet
Bob Chen*

The Genetic Algorithm Parallel Programming
Projecl

Cordon Stegink Russell N€lson, Bryan Showers

An Fmni r i . i l  a r< .  Sn 'd !  ^ f  S^ f rwr r . ln rFar "h^ Michf le lJ ipping Jon Beard*, Mike Crider*, Serge
Hallyn, Nick RahnTechniques

1994

Lreanng an rn@grared loncunent System Deslgn
Environment

MrchaelJrpprng Mlke u der.t $erge Haltyn*,
John Duperon, Heather Mintz

Algorirhm Visual izal ion and Animrt ion HerbertDershem Cheri Bowsher, Da.rick Brown
Finding an Ide lPrrh Using Genel ic Algonthms Gordon Stegink Deborah Kelan, Nick Slager

1995

Evaluanng raraxel Joraware ueslgn 10()ls Lvncnaer Jlpplng John uuperon. ren uegema
Comparison of Ada 95 to C++ for Object Orienred
Programs

Herbert Dershem Manuel Calderon, Andrew Van

Construclion of an Operating System Laboratory Michael Jipping Darrick Brown, Mike Crider
Dynamic Updating & Visualization of Large
Voronoi Diagrams

Gordon Stegink Robert Powell, Dan Toth

1996

tJurrdrng a Netwofkrng Lalloratory MrchaelJ ipping Mike Thelen, Vic Polites
Java'Oriented Test Harness HerbertDershem Marvin Malkowski
Java-Based Object-Oriented Fraction Visualizalion Herbert Dershem MarciaJanjecic
A JDBC Inplem€ntation for SyBase Ryan McFall Kathryn Boner
Foundations of a Pascal to Java Compiler Ryan McFall
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Projects Faculty Mentor
Undersraduate Researchers
* indicates non-REU lunded

DN

vlsualzalon rn lava James VAnderhyde
Educational Animations of Algorithms Herbert Dershem Peter Brummund
Dynamic Anomaly Detection in Java Michael Jipping Mike Bradshaw, Nate Oosten-

dorp, Anita Van Engen*
Persistent Annotation of HTML Documents Ryan McFall JeffPenney. Daryl Blood

1998

Dynamlc Anomaly Detectlon M'chaer J .  J lpptng ttob Munllo, Nate uostendorp
ALAN: The Algorithm Animator Herbert Denhem Dave Christian
Java Development Env ironme nt GordonStegink Jon Pater, Daron Vroon
Synchronize Implementation of Classes AlyceBrady Matr Hahnfeld*. llya Lrpkin
The Function Visualizer Herbert Dershem Erin Parker, Becky Weinhold
WALDO: Web Accessible Leaming Design
Options

Michael Jipping Andy Aardema*, Patti Marcoux

1999

tsxploflng lnln Lllent leclnorogy on Handheld
Computers

Ntrcnael Jrpprng r\4fl r(ascne-, Luatcra zangr l

Supporting Classroom Interaction By Handheld
Computers

Michael Jipping Maria Casipe, Jessica Hovater

Algorithm Visualization on the Web Herbert Dershem Chris Rowland, Tim Vroom
Prosram Execudon Animation and Visualization Herben Dershem Josiah Dykstra, Keith Suppes
Learning Algorithms Applied to Game Playing Myles McNally Jessie Link, Daron Vroon

2000
Jupporllng Llassroom rnleracuon l,y Hanonelo
Computers

Mrcnaer Ipp'ng JAm Janoro, Josn l|nxKe! naran
Dieter

Sma((?) Lego Robots Andrew VanPernis Mike Branstein, Ben Wing*
Timetable Construction and Studeot Course
Scheduling

Gary Lewandowski Abby Walker, Prakash Ojha*

Each summer, fte participan(s were present on the Hope College campus for ten weeks of research. Those
panicipants supported by non-REU funds are indicated by an *. In addition to the research work rhat was carried
out, the following activities were also held in some or all of the summers:

. We€kly seminars where students present their research work

. Field trip to a University graduate computer science departrnent

. Weekly seminar forpreparation for the computer science GRE exanination

. Field trip to comput€r trade show when one is in the area

. Faculty-led workshops on.opics that are pertinent to all projects
' Workshop on how to give technical presenhtions

Students fie required to make a formal final presentation of their research during the final week of the
project md to submit a final research report. In addition, all students are required to submit an electronic poster of
theh research. These posters are then placed on the World Wide Web. Participants ,Ie also required to present their
results in a colloquium at their home inslitulion and to submit it for presentation and/or publication to a journal or

6.4 Post-Summer Results: Presentations and Paoers
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(* indicates undergaduate co-author)

6.4,1 Papers presented
McFall*, R. 1992. Using the Computer to Visualize and Simulate Abstract Moalels of ComDutation. pew

Midstates Consodum Undergaduate Research Symposium. crinnell, IA., October
Shu*, M. 1992. An Objec.,Oriented ApplicatioD,{p.ogrmnmer Inreface. pew Midstates Consortium

UndergraduateResearch Synposium. crinoell, IA.
Mauhews*, E. and M. Shield*. 1992. photosynthesis: An Objecroriented Tesr Bed for paraltel Ray

Tracing. Argonne Symposirun on Undergraduate Research. Argome, IL.
Howell*, J., R. Wohlfanh*, and M. Shu*. 1993. An Object-Odented Applicarion/programmer Interface for

Network Progamming. Symposium on Apptied Computing. Indianapolis, IN.
Engel, c., H. Dershem, R. McFall*, A. Lopez, andS. Wilrz. 1993. Research Exoerience for

Undergraduates Panel. SIGCSE Technical Symposium on Computer Science Education. IndianaDolis, IN.
Nelson*, R. and B. Showers*. 1993. The ceneric Algorithm parallel programming proj;ct. pew Midstares

Consortium UndergraduateResearch Symposium. Chicago, IL.
Barth*, W. and C. Bowsher*. 1993. Adavision and THREADS: Algorirhm Animarions and Experimental

Laboratories for Teaching a Data Structurcs Course in Ada. Argonne Symposium for Undergraduate Research.
Argonne,IL.

D€ruhem, H. 1993. Algorithm Animation for Data Structures. Uni0ed States Air Force Academv Comouter
Science Colloquium. USAF Academy. CO.

Jipping, M,, S. Hallyn*, M Crider*, N. Rahn*, and J. Beard. 1993. An Empirical Case Sndy of Software
Integration Techniques. NASA Langley Space Flight Conter Symposium. Langley, VA.

McFall'i,R. andH, Dershem. 1994, Finite State Machine Simulation in an Introductory Lab. SIGCSE
TechnicalSymposium on Computer Science Educarion. phoenix, AZ.

Dershem, H., Barthl, W., Bowsher*, C., and D. Brown*. 1996 ,Data Strucrures wirh Ada packages,
Laboratories, add Animations," First Annual Australasian Conference on Computer Science Education, Sydney,
AU.

Penney*, J. and D. Blood*. 1997. Pcrsistent Annotation of HTML Documents. pew Mrosrares
Undergraduate Research Symposium. Chicago, IL

Van Eng€n*, A,, Bradshaw,i, M., and N. Oostendorp*. 1998.',Extending Java to Support Shared Resource
Protection and Deadlock Detection in Threads Programming', ACM Student posters, SIGCSE T€chnical
Symposium, Atlanta, GA.

Dershem, H. andP, Brummund*. 1998, "Tools for Web-Based Sorting Animation," SIGCSBTechnical
Symposium, Atlanta, GA.

Dershem, H. andJ. Vanderhydei. 1998, "Java Class Visualization for Teaching Object-Oriented
Concepts," SIGCSE Technical Symposium, Atlant!, GA,

Dershem, H., Parker, D.E.*, andR. Weinhold*. 1999. "AJavaFunction Visualizer," Computing
Consortium for Small Colleg€s: Rocky Mountain Conference, Colorado Springs, CO.

Dykstra, J.*, Dershem, H., and K. Suppes*.2000. "An Abstract Window Toolkit Visualizer for Computer
Science Instuction, " Midwest lnstuction and Computing Symposium, Minneapolis, MN.

Vroom, T.* and C, Rowland*. 2000. "Salsa: A Tool for Teaching and Lea ing Algorithms thrcugh
Animation," National Confer€nce on Undergraduate Research, Missoula, MT

6.4.2 Papers Published
Howell*, J., R. Wohlfarth*, and M. Shu*. 'An Objear-Oriented Applicarion/hogramm€r Interface for

Network Progranming," Proceedings of the 1993 Symposium on Applied Computing, 1993.
McFall*, R. and H. Dershem. 'Finite State Machine Simulation in an Introducrory Lab,,, SIGCSE Bulerin,

26,1 (1994), pp. 126-130.
Dershem, H., Banh*, W., Bowsher*, C., and D. Brown*. "Data Structures with Ada packages,

Laboratoies, and Animations," Proceedings of the First Australasian Confercnce on Compurer Science Educarion,
Sydney, Australasian, July 3 5,1996, W.32-38.

Van Engen*, A., Bradshaw*, M., and N. Oostendorp*. "Extending Java to Suppo shared Resource



Protection and Deadlock Derection in Threads progaitllning',, Cmssroads,4,2(Winrer 1997), 9_17.
Dershem, H. and P. Brummund*. '.Tools for Web-Based Sorting Animarion,,' SIGCSE Bulletin, 30,1(Mar

1998\.222-226.
Dershem, H. and J. Vanalerhyde*. 'Java Class Visualization for Teaching Object-Oriented Concepts,,,

SIGCSE Bulletin, 30,1(Mar 1998), 53-57.
Dqsh€m, H., Parker, D.E.*, and R. Weinhold*, "A Java Funotiod Visualizer,,' Joumal of ComDutins in

Small Colleges. 15.1(Oct 1999). 221-230.
Dyktra, J.*, Dershem, H., and K. Suppes*, ,,An Abstract Window Tootkit Visualizer for ComDurer

Science Instruction, " hoceedings of the 33rd Midwest Instruction and Computing Symposium rCD_ROM). Aprit
14- 15, 2000, Minneapolis, MN.

6.4.3 Panels on Undergraduate Research
Dershem, I{., with Bngel G., McFall,r,, R., Lopcz, A., and S. Wittzi,. ,,Research Experiences for

Undergraduates," Twenty-fourrh SIGCSB Tcchnical Symposium on Compuier Science Education, Indianapolis, IN,
March, 1993.

DeNhem, H,, with Bard, G., and D. Bcque. ,'Finding and Developing Research Experienc€s for
Undergradu&tcs in the Small College Setting," Third Annual CCSC Midwestem Conferoace, Greencastle. IN.
october, 1996,

D€rshem, H., with Sanders, D., Eller-Meshrcki, R., and G. pitts, ,,Undergraduate Research - Welcome !o
the 21st Ccntuy," Twenty-eighth SIGCSE Technicd Symposiun on Computer Scionce &lucation, San Jose, CA,

' 
bershear, H., with Hedges, Il. "Birds of a Feathor Scssion on NSF-REU program fo. Computer Scicnce,,'

Twenty-ninth SIGCSE Technical Symposium on Computer Sciencc Education, Atlenta, GA, March, 199g,
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17 students have conducted research with Dr. Jipping,
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Budget Justitication Page

Al.The salary for the Project Dir€ctor includes $2,000 per year for administration of the
project and $2,000 for directing th€ work of two undergmdustes.

A2, A3, 81. Each Faculty Associate receives $1,000 per undergraduat€ researcher
sup€rvised. Typically, each Faculty Associate will direct two undergraduates.

C. Fritrge benefits for faculty is calculated as 207. of facultv salaries. This includes
FICA, MQFE, and retirement benefits,

E. Trsvel is provid€d for the external faculty mentor to travel from home to the Hupe
Coll€ge campus a minimum of twice each week.

F1. Student stipends sre $325 per w€ek for 10 we€ks for 8 students. Th€ Hope Colleg€
contribution to FICEMQFE is included in this smount. The amount actualy receivid by
students is therefore approximately $300 p€r rreek.

F2, The perticipant travel budget includes $400 per student. This is used to pay
participant travel expenses to make pres€ntstions of thcir results at reqional and
national conferenc€s, Local funds will be us€d to suppl€ment th€s€ travel expenses and to
pay faculty mcntor travel expenses to these same conferences,

F3, Thc cost of student housing is approximately $60 per w€ek for a totrl cost of $600 per
student for the ten.week period, Hope College rvill subsidize on€-halfofthis amount,
leaving $300 per student to be paid by the NSF-REU grant.

Gl. Materials and suppli€s are budget€d at $1,000 per summer. This is used for postage,
t€lephone, copying, and other general expenses. It will also be used to defray the cost of
field trips and off-campus speakers.
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Investiqator: Herbert Dershem
Ohe'age-c :$ | -c tudngNSF) tow. iL - th isprposa,hasoeetow oesrorhed

Support: ECurrent o Pending ElSubmission planned in Near Futur€ fI*Transfer of SuoDort
ProjecvProposal Title: An Object-Oriented Execution Visualization Enyironment for

Learning Introductory Computer Science

Source of SuoDortr NSF-CCLI
Total Award Amount: $ 74,937 Total Award period Covered: 05/01/01 - 04/j0/03
Location of Project: Hope College, Holland, MI
Porson-Months Per Year Committed to the Project. Calt0.00 Acad:0.00 Sumr: 2.00

Support: tr Current E Pending tr Submission planned in Near Future E'Transler of Suooon
ProjecvProposal Title: REU: Computer Science Research Experience for

Undergraduates

Source of Suooorl: NSF-REU
Total Award Amount: $ 159,300lotat Award period Covered: 0z01nl - 01,131104
Location of Prolect: Hope College, Holland, MI
Person-lvlonths Per Year Committed to the Project. Cal:0.00 Acad:0.50 Sumri 1.00

Supporl: trCurront tr Pending ESubmission Planned in Near Future tr *Transfer of Support
ProjecVProposal Title:

Source of Support:
TotalAward Amount $ TotalAward Period Covered:
Location of Projectl
Person'Months Per Year Committed to the Project. Cal: Acad: Sumr:

Supporl trCurrent tr Pending ElSubmissjon Planned in Near Future tr*Transfer ot Support
ProjecVProposal Title:

Source of Support:
TotalAward Amountr $ TotalAward Period Covered:
Location of Project:
Person-l\4onths Per Year Committed to the Projecl. Cal: Acad: Sumrl

Supporl ECurrent tr Pending E Submission Planned in Near Future EI'Transfer of Support
ProjecVProposal Titlel

Source of Support:
TotalAward Amount: $ TotalAward Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project. Calt Acad: Summ:
"ll lhis pojet has peviolsly boe. lunded by anolher agency, please list and iumish intormarion lor immediatoty pre@dino ilndino period.

Current and Pending Support

NSF Fom 1239 (10/99) Page Gl USE ADDITIONAL SHEETS AS NECESSAnY



GPG Section ll.D.8 for on Informatlon to includ..n thr. f.rh
*,pe,m;l;,,re,ofid rem;b l*;d€irdorhffi

Investigator: Michael Jipping
Other aOencies (incrudlng NSF) lo which this prcposat has been/wiu b€ submifiod.

Suppod: ECurrent tr Pending Esubmission planned in Near Future O *Iransfer of SuDDort
ProjecvProposal Titte: Using Ilandheld Computers in the Hope College Computer

Science Curriculum

Source of Suooort NSF-CCLI
Total Award Amountr $ 86,610 Totat Award period Covered: 05/01/00 . 0gi/31/01
Location of Project: Hope College, Holland, MI
Person-Months Per Year Committed to the project. Cal:0.00 Acad: 4.00 Sumr: 4.00

Support: tr Currsnt tr Pending tr Submission planned in Near Future E"Transfer ol Suppon
Project/Proposal Title:

Source of Support:
TotalAward Amount $ TotalAward period Covered:
Location of Projectl
Person-Months Per Year Committed to the Project. Cal: Acad: Sumr:

Supporl: tr Current tr Pending ESubmission Planned in Near Futur€ ElrTransfer ol Support
ProjecvProposal Title:

Source of Supportl
TotalAward Amount: $ TotalAward Period Covered:
Location of Projecl:
Person-l\ronths Por Year Committed to the Project. Cal; Acad; Sumr:

Supporti El Current Et P€nding tr Submission Planned in Near Future tr.Transler of Support
ProjecVProposal Title:

Source of Support:
TotalAward Amountr $ TotalAward Period Covered:
Location of Project:
Person-l\ronths Per Year Committed to the Project. Cal: Acad: Sumrl

Supportr tr Cufient El Pending tr Submission Planned in Near Future tr'Transler of Support
ProjecVProposal Tille:

Source of Support:
TotalAward Amount: $ TotalAward Period Covered:
Location of Projecl:
Person-lvlonths Per Year Committed to the Project. Calt Acad: Summl
'll this poject has pcviolsly b€6n lunded by a.other ag6ncy, pt6e tist and tumish intormlion tor immediat€ty pecedinQ tlndins penod,

Current and Pending Support

NSF Fom 1239 (1t1,€9) Page G-2 USE ADDITIONAL SHEETS AS NECESSABY



Current and Pending Support
GPG Section lt.D.8 for on inform.tidn t in^l'r.|.

Th"lonfrdg"lo-a{fi d.@db. prcvd.d'o,ddl

,orh. ,agoncm
Investiqator: Ryan McFall I
Support: tr Current E Pending Elsubmission planned in Near Future CI,Transfer of SupDort
ProjecvProposal Titte: An Object-Oriented Execution Visualization Environment for

Learning Introductory Computer Science

Source of SupDort: NSF-CCLI
TotalAward Amount: $ 74,937 Totat Award period Covered: 05/01/01
Location of Projoct: Hope College, Eolland, MI
Person-l\4onths Per Year Committed to the project. Cal:0.00 Acad:0.00

- 04t30/o3

Sumr: 2.00
Supporl trCurrent tr Ponding trsubmission planned in Near Future Et,Transfer of Support
ProjecvProposal Title:

Source of Support:
TotalAward Amount; $ TotalAward period Covered:
Location ol Project:
Person-Months Per Year Committed to the project. Cal: Acad: Sumr:

Supporl: ECurrent tr Pending EJSubmisslon plannod in Near Future tr,Transfer of Support
ProiecvProposal Title:

Source of Supportl
IolalAward Amount: $ TotalAward Period Covered;
Location of Project:
Person-l\,4onths Per Year Committed to the Project. Calt Acad: Sumr:

Suppon: tr Cufient tr Pending tr Submission Planned in Near Future tr,Transfer of Support
ProjecVProposal Titlel

Source ol Suppon:
TotalAward Amount $ TotalAward period Covered:
Location of Project:
Person-Months Per Year Committed to the Project. Cal: Acad: Sumrl

Support EICurrent tr Pending trSubmissjon Planned in Near Future tr rTransfer of Support
ProiecvProposal Title:

Source of Support:
TotalAward Amounl: $ TotalAward Peiod Covered:
Location of Project:
Person-Months Per Year Committed to the Project. Cal: Acad: Summ:
'll thls projed has p€viously b@n runded by anolher aoe.cy, pl€a* lisl and lumish inroruiion rof immediate y precoding tunding penod.
NsF Fom 1239 (10/99) Page G.3 USE ADDITIONAL SHEETS AS NECESSAFiY



SUMMARY YEAR 1

ORGAN ZATLON

PFINC]PAL NVESTIGATOF / PFOJECT DIRECTOF

Herbert L Dershem
A. SENIOR PERSON NEL| P /PD, Co-P 's, Faclltv and Olher Senio. Associares

(Lsr each sepa.at€ly with lnb, A.7. show nlmber in brackels)

I Herbert L Dershem. none 0.000.502.00$ 4.000$
2. Michael .I JioDine 0.000.002.00 2.000
3.  Rlan l ,  Mct  a l l 0-00 0.00 2-fy.l 2.000

5.
t, OTHERS ILIST INDIV DUALLYON BU OGET JUST]F CATION PAGE) 0.00 0.00 0.00 0

7.  (  3  )ToTAL SENIoB PERSoNNEL(1 .6) 0.000.506.00 E.000
B, OTHEF PENSONNEL ISHOW NUMBEFS IN BFACKETS)

POST DOCTOFAL ASSOCIATES 0.000.002.00 2-000
0 OTHEF PFOFESSIONALS {TECHN IC AN. PROGFAMM€F. ETC.) 0.000.000.00 0

3. U GRADUATE STUDENTS 0
0 UNOEFGRADUATE STUDENTS 0

5. 0 SECBETABIAL - CLEF CAL OF CHAFGED DIBECILY) 0
6. o OINER 0

TOTAL SALARIES AND WAC ES (A+ B)
'| 0-000

C. FFINGE EENEFITS IIF CHARGEOAS O FECTCOSTS) 2.000
TOTALSALAFIES WAGESAN0 FF NGE EENEFITS(A+ B+ C) 12.000

D. EqUIPMENT{LIST TEMAND DOLLAF AMOUNT FOR EACI] ITEM EXC EEOING $5,OOO.)

TOTAL EQUIPMENT 0
E, TBAVEL 1. DOMESTTC (|NCL, CANAOA, MEXTCO AND U.S. POSSESSONS) 1.400

2. FOFEIGN 0

PAFTTCTPANT SUPPOFT COSTS . - ^_^

^:::.::"- 
- 

2.000
:#:'";^.. 

------rsoq
U

TOTAL NUMBER OF PABT]CIPANTS ( 5) TOTAL PARTIC]PANT OOSTS 19.750
G OTHEF DIFECTCOSTS
1. MATEF ALS AND SUPPLIES 1.000
2 PLBLCATONCOSTS'DOCUMENTATION'DISSEVINATION 0
3. CONSIJLTANT SEFIVICES 0
4. COMPUTER SERVICES 0

l l

6 OIHER 0
TOTALOTHEF DiBECTCOSTS 1.000

H. TOTAL DIRECTCOSTS IATHROUGH G) 34.150
I INOLBECT COSTS (F&A)(SPECIFY FATE AND BASE)

25% ofFl (Rate: 25.0000, Bas€: 16250)
TOTAL INDIRECT COSTS (F&A) 4.063
J. TOTAL DIBECTAND jNDIRECTCOSTS (H + ) 38-213
K. FESIOUAL FUNoS llF FOR FUFTHER SUPPORT OF CU RFENT PROJ ECIS SEE GPG ll D 7 l ) 0
L.  AMOI-JNIOF TNIS BEOUESI  {J IOR (J  MINUS K) $ 38.213$

M. COST SHAFINC PBOPOSED LEVEL$ O AGFEED LEVEL IF DIFFERENTS
P  O D  I V P I  D N A M E & S G N A ' L A I  '  

I  D A I F

Herbert L Dershem I
FOF NSF USE ONLY

LND FECT COST RATE VEFTIFICATION

OFG, FEP, TYPED NAME & SIGNATURE' DATE

NsF Foh 1o3o (l d99) sup€rsed6 all p6vious .ditions i 'SIGNATUFES REQUIFED oNLY FoR BEVISED BUDGET (GPG lll.B)



FOR NSF USE ONLY

PFINCIPAL INVEST]GATOF / PFOJECT DIF-iG

A. SEN,OI PEFSON\EL:D,,pO C.p s r"crr,n, anO Orr*. Senora"roci"r".I'sreacr seoE.atety hlt- r. e, A.7. show n_mber rl orc(e.s,
bert

o t 0t!!fE4ii!l!l ]g!l!qru v or.r ai6oriluEirrr,-a: o Ercr
7.( 3 r rorAL sENroF pEBSoNNELI;

B !IIfE!!E!!9!!E!G!9!!urveER- rr.r-Eia
r ( I I POST OOCTOFAL ASSOC ATES
,.r !l-qME:!q:!S!_9!3!qIEq! q4\.'BocBAi/rvER, Erc.

GFADIJATE STUDENTS
UNDEFGFADUATE STUDENTS
SECF ETAF IAL . CLERICAL (F CHA8GEO DFE'iT

ToTAL SALAR|ES AND WAGES {A+
c FF' \GE BC\EE s (E CHAqGqo As otRFcl  ccrs,s

WAGES ANO FBINqE AENEFITS {A+ B + C
D. EQ!tpMENT (L|ST tTEtvtANO DOLLAfl AI\4OUNTFOF EnCg rrel,r excqEorr,relspoo,t

TOTALEOUIPMENT
E, TFAVEL 1. DOIVEST|C {]NCL CANADA, tVE\tCOAND U.S

F. PABT]CIPANT SUPPOFT COSTS
1. ST]PENOS $ 26.000

3. SUBSTSTENCE 2.400

TOTAL NUMBEF OF PARTIC PANTS TOIAL PABTIC PANI COSTS
G OII]ER DIFECT COSTS
1. MA-TEFIALS ANO SUPPLIES
2 PUBI-ICATION COSTS/OOCUl\4ENTATION/O SSEMINATION
3. CONSULTANT SEFV]CES
4, COMPUTEF SERV CES

IOTAL OTHEF DIFIECI COSTS
I] TOTAL OIFECT COSTS (AIHFOIJGH
t. TNDTBECTCOSTS (F&A)(SpECtFy RATE ANO BASE)
2sqa of Fl (R^tet 25.0000, Base: 26000)

TOTAL NDIFECTCOSIS IFAA
J, TOTAL DIRECTAND INDIRECT COSTS
K. RES|DIAL FUNpS (tF FOR FURTHER SUppOFr OF CUBRENT PFOJECTS SeeCpO l-Uz
L AMOUNTOF TNIS BEOUEST
M. COST SI]AFING PFOPOSED LEVEL$ AGREED LEVEL IF DIFFEBENT
PIl PO TYPED NAME & SIGNATUBE' FOR NSF USE ONLY

]NDIFECT COST RATE VEFIFiCATION
OBG, BEP. TYPED NAME &S]GNATUNE'

SUMMARY
L B G

NSF Forh 1(a0 (10/99) Sup€rEede. a previousedirions 2'SIGNAIURES FEOUIaED ONLY FOB BEVISED BUDGETIGPG III.B]



SUMMARY YEAR
PR P FOR NSF USE ONLY

ORGAN ZATION

PRINCIPAL INVESTIGATOR / P ROJ ECT DIFECTOB

A. SENIOR PERSONNEL| PI/PD, Co-Pl s Faculty and Other Senior Associales
(Usl each separale y wirh lirle A.7. show numberin bEckels)

6.  I  O )  OTHIBS I I  IS I  INDIVIDLALLV oN BJDCET JUs '  I  cAI Io l \  PAG
7.  (  3)TOTALSENIOR PEBSONNEL{1 .6

B. OTqEF PEFSONNEL (SqOW \UI'/B' BS IN BRAC^ET
I.I I ) POSI DOCTOFALASSOCIATES

0 )orHEF PFoFEssroNALs2.( U) OIHEF PFOFESSIONALS (TECHN IC]AN. PROGRAMMEF, ETC.

0 MDEBGFADUATE STUDENTS
O )SECRETARIAL.  CLEqICAL {  FCHABGEO DLRECTL

TOTAL SALARIES AND WAGES lA+
C FRINGE BENEF TS ( F CHABGED AS OIRECT COSTS

TOTAL SALAFIES, WAGES AND FRINGE BENEF TS iA + B+
D EOUIPMENT (LIST I'TEM AND DOLLAF AMOUNTFOR EAC]] ITEM €XCEEOING $5OOO,)

TOIALEOUIPIVENT
1. DOMESTTC 0NCL. CANAOA, MEXICO AND U.S. POSSESSTON

F. PARTICLPANT SUPPORT COSTS
1 stpENDs $ ?9#X
2 TRAVEL
3. SUBSTSTENCE
4. OTHEF

TOTAL NUMBEF OF PABTICIPANTS TOTAL PAFTIC PANT COSTS
G, OTHEF DIRECT COSTS
I. MATEFIALS AND SUPPLIES
2. PI] BLICAT ON COSTS/DOCUM ENTATION/DISSEMINATION
3, CONSULTANI SEBVICES
4. COMPUTEF SERVICES

TOTAL OTHEF DIFECT COSTS
H. TOTAL OIRECT COSTS IATHBOUGH
I. ]NDIFECT COSTS (F&AXSPECIFY RATE AND BASE)
2570 ofFl (Rate: 25.0000. Baser 26000)

TOTAL ND RECT COSTS
J. TOTAL D FECTAND LND FECTCOSTS il_l+
K. RESIDUAL F! NDS ( F FOF FUFTHER SUPPOFT OF CU RFENT PROJECTS SEE GPG II D.7
L. AI\,IOUNTOFIHIS REOUESTIJ) OB {J MINUS
M. COST SHARING PROPOSEO LEVEL AGREED LEVEL IF D]FFERENT
P /  PDTYPEO NAME &S]GNATURE'

INDIRECT COST RATE VERIFLCATION
OFG, FEP. ryPED NAME & SIGNATUFE'

NSF Fom 1030 (l rygq Sup6rsdes all pGvious editions 3'SIGNAIURES REQUIhED ONfY FOR REVISED BUDGET(GPG III.B)



FOF NSF USE ONIY

PF INCIPAL INVESTIGATOF / PFOJECT D]FECIOR

SENIOF oEqSONNEL:PtpD,  Co.p ts .  FacJJy  aro  Or  e rse-o .Assocates
(Lisreach s€pararety wilh I e, A,7, show numberin backors)

6. { ) OTHEFS {LIST ND V|OUALLY ON qUDGET JUSTIFICAT ON PAG
] , (  3  )TOTALSENIOR PEFSONNEL(1

B. OIHER PEFSONNEL(SHOW NUMBEFS IN BBAC
I. ( J) POST DOCTOFAL ASSOCIATES
2. (  0 )  O l ' rEq PFO|LSS,ONA.  S  lTEqrN.CtAN,  PFOGqAMMEq,  ETC

0) cFADUATE sruDENTs
UNDEFGRADUATE STUDENTS

U )SECBETARIAL. CLEF]CAL (IF CHARGEO OIBECTL

TOTAL SALAFIESAND WAGES aA+ B
C. FF NGE BENEFITS (IF CHARGEDAS OIFECTCO

TOTALSALABIES, WAGESAND FFTNGE BENEFTTS {A+ B +
O, EQUIPMENT(LST ITEIVAND OOLLAR AMOUNTFOF EACH TEM EXCEEDING $5,OOO.J

TOTAL EOUIPlVENT
1. DOMESTIC ONCL. CANADA, MEXICO AND U.S. POSSESSIO

F PART CIPANT SUPPOFT COSTS
I sr PENDS $ 6E.250

2 TRAVEL 8.'$0

3. SUBSISTENCE

Iq!\L NUMBEB OF PART]CIPANTS { 21 TOTAL PAFTICIPANT COSTS
G. OTNER OIFECT COSTS
1 ]MATERIALS AND SUPPLIES
2. PUBLICATION COSTS/DOCUI',4ENTATION/D]SSEMINAT ON
3 CONSULTANT SEFV CES
4. COMPUTEF SEFVICES

TOTAL OTHER OIBECT COSTS
H. TOTAL D]RECT COSTS (ATHFOUGI,]
I. NDIRECICOSTS {F&AXSPECIFY RATE AND BASE)

TOTAL IND RECT COSTS
J. TOTALDIFECTAND INDIRECTCOSTS lH + l
K. FESIOUALFUNDS (IFFOF FUBTHER SU PPORT OF CURBENT PROJECTS SEE GPG I.D.7
L. AMOUNT OFTH]S REOIJEST IJ) OR IJ IVINUS
M. COSI SHARING PROPOSED LEVELS AGFEED LEVEL IF D FFERENI
PI lPDTYPEO NAME &SGNATURE'

INDIRECT COST FATE VEB FICATON
ORG. BEP. TYPEO NAI''E & S]GNATUFE"

SUMMAFY
B
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Reyiew Analysis

Prcposal 0097464 from Hope College with pI H. Dershem was submitted to the CISE
RE]J Sites program. A total of 20 prcposals were considercd by panelists on February 2,
2001, as described in the attached minutes. The panel lated 7 prcposals as Highiy
Competitive, 6 as competitive and 7 as Non Competitive. This pioposal was assiged by
the parel to the Highly-Competitive category. Individual reviewers gaye the prcposal 2
excellent ratings, I very good rating and I good rutings.

This proposal is a well thought out continuation of a successful REU site prcgram that
has been running for nine consecutive yea$.

I concur with the panel and recommend this proposal for funding as a 3 year continuing
awardyi$ incrcments of $38,213, $52,500 and $52,500.

Temporary Program Manager
Experimental and Integative Activitics



NATIONAL S CIENCE FOL]NDATION

Division of Experimental and Integrative Activities

REU Sites Panel Review - Februarv 2. 2001

PUBLIC MINUTES

The panel convened in room I150 at 8:30 AM. There were 8 panelists. The m€eting
b€gan with Dr. Smith welcoming the panelists, discussing review criteria and conflict of
interest (COI) issues with tlre panel. Al1 the panelists read and signed the COI form.
Panelists were caLltioned about the confidentiality of fte proposals under review and of
the confidentiality of the identities of the panel members and the review discussions. D..
Smith then instructed the panelists regarding the review process. Dr. Wardle discussed
the history of the REU Sites Progam. Ms. Joneka Thompson explained rhe
administlative forms. The panelisrs were then organized into 2 subpanels, with 4
members each. In addition, Dr. Julia Abrahams, a NSF program manager artended the
panel deliberations.

The panel reviewed and evaluated 20 proposals for suitability of funding under rhe
Experiinental Paftnerships guidelines. Prior to the panel meedng, ali reviewers had been
sent the set of proposals they were to review in their subpanel. They had also wrirlen
individual reviews and assigned individual ratings of Excellent (E), Very Good (VG),
Good (C), Fair (F) or Poor (P) [o each proposal. Each proposal had ar least 3 suopaner
membe$ who had winen individual reviews and assigled individual rarings. Then the
panel discussed each proposal and gave a recommendation for funding p.iority of highly
competitive (lI), comperitive (C) or not competitive (N).

Disqualifying conflicts of interest werc resolved by having the involved panel member or
NSF program Officer leave the room during discussion of the proposal. The cognrzant
program officer (C. Smith) reponed a conflict of interest with I proposal that was
handled separarely from rhe panel process.

These minutes are an accurate summary of the matte$ discussed and conclusions reacneo
at this meeting.

emporary Prcgnm Manager

Carl_Spirh

Exp€dmental and Integative Activities



Panel Summary for
Proposal EIA-0097464

Investigator: Herbert L. Dershem
Hope College

Major stelgths:

This proposal is very_w-ell organized and presented, showing the results of a successlil
11"--I^T_:19:119I".U 

progmm. The ca.e and nuhrdng of the students with rcspecr ro
:: f::{T 

t: 
"*":"^t: 

and the analysis ofthe resulrs ofprevious years in the program rsweu presenred. I he pl rs to be comrnended for even leporting a disappointnent with themeager success ln attracting the undeneprcsented and discussing possible plans to flutheraddress this problem in the future.

Weaknesses

T:i: 
-:. ft* y""kresses \^/ith the project. Some questions were raised with respect towhether the proJects in which the students are involved are really ..research,,, or whether

l"l11:.-" "plll l,"tl 
into the category ofq)€cial individual project. *ur -ight i" e*p""t.a

ln.regular computer scrence programs. This observarion came from comparisons with
other proposals in which participants were assigned to researchers with oryoing,
extemally fimd€d research projects. Nonetheleis, the reviewers like the prieci and the
result that many participants appear to go on to gladuate sahool.

Other comments

It might be possible to address the problem of athacting the undeneprcsented to the REU
program by having_one or more partner institutions with primarily rninority enrollrnent. A
specific mentor at those institutions could personally coniact appiopriate siudents and
acts as the home site mentor for the RIU project. This strategf would provide coldnuing
support and encouragement to those students when they retum to their home instrtutons.

In general, this is a great proposal with good organization. Hope College is to be
commended for its work.

Overall ratins



PROPOSAL NO.: 0097464
INSTITUTION: Hope College
NSF PROGRAM: CISE RESEARCH INFRASTRUCIURE
PRINCIPAL INVESTIGATOR: Dershem, Herbert L.
TITLE: REU Site: An Undergraduate Research palticipation program in Computer
Science
RATING: Excellent

REVIEW:
What is the intellectual medt of the proposed activity?

Since REU programs are substantially different from other NSF programs
the comments have all been placed in the summary statement.

l^/hat are the broader impacts of the proposed activity?

Summary Statement

Overall, this is a very well done proposal. The enthusiasm and the motivation of those
involved in the project are evident. The reporting of the results of previous REU
projects has also been done very well. It appeajs that a lot ofefforais spent on the
undergtaduate tesearchers in this environment. The experience with p;evious REU
grants has been well-analyzed used to enhance this proposal, a laudable aspect.

The oriy counterpoints that might be mentioned are these:
&#61623; Are there aiy opportunities for students to see (through, say, field trips) the
kinds ofresearch activities that might be involved in larger, externally funded projects
at other institutions or labotatodes where the primary objective of the scientists
involved is reseatch? This would not only give students a taste for reseaJch activities as
provided at Hope, but al6o give them insight into real-world research.
&#61623; lt rl'ay have been an oversight but I was unable to find a review of
publications that had undergraduates from the program as co-authors, a point that was
to be addressed accolding to the progaam announcement. I assume that in this



environment there have been collaborative publications with undergaduates. It wouldbe nice to highlight these.
&#61623;'Providing professional development opportunities to undergraduates, was
11:tl 

(I fti* t:."" imporrant) point to U" 
"o"oua 

Uy Ur" progr; 
";orrr,""^*t,hutwas not specifically mentioned in the proposal.

The Hope REU project appears to be successful and well_run.



PROPOSAL NO.: 0097464
INSTITUTION: Hope College
NSF PROGRAM: CISE RESEARCH INFRASTRUCTURE
PRINCIPAL I|{.!.ESTIGATOR: Dershem, Herbert L.
TITLE. REU Site: An Undergladuate Research participation program in Computer
DClence

RATING; Excellent

REVIEW:
What is the intellectual merit of the proposed activity?

This€trikes me as an excellent proposal along virtually all dimensions (cf. minority
involvgmgnt), 

The PI has given considerable-thoughtio ho- tiu nfU i.r, Ue structuredto maximize the experience for undergraduates,-'Iire idea of picking an annual partneris a creative and apparently effective ;utreach effort. y"t, tfd nfU iaa" to this with amore universal search.

The experience seems to have some strong activities for the students, includin& but notlimited to, the research component. The il,s previous RfU experier,ce t us paid off in aproposal full of pedagogical devices, interesting topics, and i-ritellectual atmosphere,

Wlat are the broader impacts of the proposed activity?

Despite the PI's effods to recruit minorities, the data they report suggest they have had
little success. One solution might be to weight minolityissues mor!"aggressively when
pickinga partner. This may require partnering with a more distant cji-ege. Another

l]jiiUitlV " 9 9" 
^ore.aggr-essive without parrnering by visiting the schoot or paying

tor a representahve to visit HoDe.

Surnmary Statement

This is a solid proposal from an institution that has had good success in past REUs. The
cost per intern is 96637.



PROPOSAL NO.: 0097464
INSTITUTION: Hope Cotlege
NSF PROGRAM: CISE RESEARCH INFRASTRUCTURE
PRINCIPAL INVESTIGATOR: Derchem, Herbert L.
TITLE: REU Site: An Undergraduate Research participation program in Computer
Science
RATING: Good

REVIEW:
What is the intellectual merit of the proposed activity?

The proposal suggests a number of mainly independent study proiects (I am not sure if
visualization, animatiory suppolting, explodng technology projecis of the types
suggested in the proposal can be called ,,research"). In my opinion, this project will
hardly lead to scientific discoveries, howevel, it will cer;iniv udrrance (L les"".
extent)knowledge and (probably, to greater extent) understanding within the field. On
the other hand,_there is no doubt (as supported by the student eviluations) that study
pr+cts of this kind give students a very good chance to explore and further practicai
applications of the knowledge that they acquired in classrooms, as well as shape their
careers. Suggested study topics (for example, algorithm and function visualizalion -
typical progranuning exercises in many colleges) do not seem too original, though they
will require certain skills and creativity from students. The team memlers (especially 

-

the Pl) are very qualified to conduct the project, thougb the quality of prior work in
many cases does not seem to rise above the level of (sometimes, comperehensive)
programming expercises. Taking into account the level o{ studies, as well as
qualifications of the PI, there is no doubt that proposed activity would be very well
organized. Students will have access to all necessarv resourcei

l^rhat are the broader impacts of the proposed activity?

As the extensive list of publications (co-authored by undergraduate students) indicates,
thells,are very skillful ir utilizing and advertising results of their researcfu especially
in the field of computer science education. Collaborating with their mentors on
publication preparation, students will get a valuable educational and social expedence.
The project will certainly advance haining and teaching skills of the pls. On the other
hand, it will hardly attract students from other colleges (as evidenced by prror



experience of the team), since there are a number of mote atkactive research-oriented
oppodunities around, In particular, it is not clear how this proiect targets studmts from
underrepresmted groups, though the PIs provide some widence indicating that the
number of students from these categodes participating in the program is steadily
increasing. There is, probabl, no chance to broaden paiticipation geographically.

Summary Statement

G (good). The Criterion 1 (relatively low scientific value of the ploiect, relatively high
educational value of the proiect, high educational qualifications of the PIs) was critical
to my decision. Criterion 2 (students will have broad opportunities to disseminate their
results, the project will help them to make their career choiceg the project is not very
likely to athact students from other colleges) contributed to my decision to a lesser
extent.



PROPOSAL NO.: 00974&
INSTITUTION: Hope College
NSF PROGRAM: CISE RESEARCH INFRASTRUCTURE
PRINCIPAI IIWESTIGATOR: Dershem, Herbert L.
TITLE: REU Site: An Undergraduate Research participation program in Computer
Science
RATING: Very cood

REI'IEW:
Vfhat is the intellectual medt of the proposed activity?

This is a proposal to continue the support for a very good REU program. The faculty
are rlearly- good at running this program, at attracting students, anj at helplng
undergraduate students to become involved in research activities beyond the
boundaries of the REU program. The available research projects are ;U within the field
of computer science and in areas such as handheld devices ind visuarization that are
particularly appealing to students.

The program recruits its students from around the nation, but primarily from Michigan
and nearby states. Five of the eight supported students will be from other colleges. 

-

The evaluation o{ results of prior support i6 quite good, It shows their success in
attracting women and an improving recruitnent of minority students. Their total rate
of graduate school attendaace is 507o, an excellent result.

What are the broader impacts of the proposed activity?

The use of a Fall_Research Symposium gives ttis program the opportunity to further
their educational goals and to further encouaage the students to continue in research
programs. The program also includes faculty from other colleges. This outreach to other
colleges furthers the goals of the REU progam by extending iis range of influence.

Sumrnar:y Statement



This is a worthy program that has demonstrated its success with prior REU funding. It
has appealing computer science research topics and faculty -" i*" -io ur"
cornrnitted to undergraduate research experiences. The overa.ll level of extemal research
support for the faculty is less than that of some of the other programs.
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Person MOS

A. (3.00) Total  Senior personnel 0 . 5 0

Funds
gran!ed
By NSF
s 8 , 0 0 0

s 2 ,  0 0 0
s 0

9 0
s 1 0 ,  0 0 0

$ 2 ,  o o o
s 1 2 ,  0 0 0

s 0

$ 1 , 4 0 0
s 0
s 1 9 ,  7 5 0

$ 1 , 0 0 0
s0
s0
s0
$ 0
s 0
s L ,  0 0 0
s 3 4 , 1 s 0
$ 4 ,  0 6 3
$ 3 8 , 2 1 3

$ 0
$ 0

$ 0

acad sunr
5 , 0 0  0 . 0 0

B. Other Personnel
1 .  ( 1 . 0 0 )  P o s l  D o c t o r a L  a s s o c i a b e s  0 . 0 0
2 .  ( 0 . 0 0 )  O t h e r  p r o f e s s i o n a L s  0 . 0 0
3. (0.00) graduate studentE
4 .  ( 0 . 0 0 )  S e c r e t a r i a l - c l e l i c a l
5. (0.00) Undelgladuate sludents
6 .  1 0 . 0 0  )  O t h e t

Total salaries and wages (A+B)

C. Fl inge benef l ts ( i f  charg€d as direct cost)
Iotal  salar ies wages and fr inges (A+B+C)

D. Total permanen! equipmenE
E. Travel

1. Dones! ic
2. Foreign

F. Tota] pal l ic ipant suppor!  costs
G. Other direc! costs

1. Matel ials and suppl iea
2. PubLicat lon cosLs/page charges
3. Consuf lant services
4. Computer (ADPE) seruices
5. Subconlracts
6, Other

TotaL olher direct costs
H, TolaL dlrect costss (A through C)
I.  TolaL indirect costs
,J.  Total  direct and indirect cosls ( t t+I)
K. Residual funds / Small busineEs fee

1. Residual tunds (if for further suppor! of
curren! projects GPM 252 and 253)

2. Snaf l  business fee
I, .  Amount of this iequest (J) or ( , I -K1+K2)
M. Cost sharing

0 . 0 0  2  .  0 0
0 . 0 0  0  .  0 0

Use the Back bulton on the toolbar to retum !o the Drevious screen.
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Annual Repofi: 9732339

Annuel Report for Period: 0211998 - 0U20Ol Submitt€d olr: 02/05/1999
Principal Inv€stigator: Dershem, Herber L. Award ID: 9?32339

Organizstion: Hope College

RIU: Computer Science Research E\perience for Undergraduates

psrticioant Indtvidu|ts
Senior P€rsonnel

Name: Dorshem, Herb€rt
Worked for morc thrn 160 HouNr No
Cotrtdbutlon to Project:

Name: Steginl, Gordon
Worked for more than 160 l{ou$: No
Contribuf ion to ProJect:

Faculty Associate

Nsme! Jipping, Mchael
Worked for more than 160 Houlrt No
Contrlbutton ao Proj€ctl

Faculty Associaie

Namet Brady, Alyc€
Worked for morr than 160 Hourst No
Contributlon to ProJectl

External Faculty Associa0e

Post.doc

Grrduate Stud€na

Undergrrduate Student

Namer Pater, Jonathan
Work€d for mora than 160 Hours: Y€s
Contrlbution to ProJec,!

Undergraduatc participant

Name! Vrcon, Daron
WorkEd for more thrn 160 Hours: Ycs
Cotrtribualon to Project:

Undergraduat€ participant

Nome! Murillo, Robe
Worked for mor€ than 160 Houm: Yes
Contdbution to Pmj€€t:

Uddergraduate participant

Name: Parker, Daisy
Workcd for more than 160 HouB: yes
Contribdion to Project:

Undergraduate participant

Name: Weinhold, Rebecca
Worked for mor€ then 160 Hourx: Y6
CotrFibutlon to Pmject:

Undergaduate participant

Namer Lipkin, Ilya
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Worked lor more than 160 lloum: yes
ContributioD to Project:

Udergaduale Participant

Name: Chdstian, David
Work€d for more than 160 Hours: 116
Contribution to Projectl

UDdergaduate Participant

Nsmet Marcoux, Pataricia
Worked for more thsn 160 Hours: yEs
Co[tdbution to Project:

Student Participant

Prrtn€r Organbctlnm

Other Coll.borator*

Books nr Oth€r One.tim€ hhlicrtions

Webnnterret Sit€s
URI(S):
http://www.cs.hope.edu./-dershen/reu./papers98.hfi nl
http://www.cs.hope.eiu./-dersherbheu/postersg8.html
D€scription:

Acttvtd€ and Ftndtng!

Research Activitles:
Five projec$ wcrc conduct d during thc summer of 1998. They werc:
1 ,Algorithm and Code Animarions on the Web
2.Concunency Anomaly Provention Using POSIX Threads
3.Exploring Dynamic Wcb Page Implementrtions
4.Visualization of Function Calb and Execution
s,LinkingProgamlmplementltions 0o Original Spccifications
6.Javs Int€ractive Bnvironment

Research Flndingsl
R€serrch Tralnlngr
All undcrg.aduat! participants rcceived taining in rescarch
tcchniques and presentation skills.

Educatlod rnd Ouareach:

formql publications

stegink' G A.' Pater, J. and vroon, D. , "Codputcl science snd ceneral Bducationt Java, craphics, and thc web',, I;lCCsE Bdl€rtn,p. , vol. 31, (1999). ) Accepted

Annual Report 9732319
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Oth€r Speciffc pmducts

Contributions
Contributions withln Discipline:

Contributions to Other Disciplin€sl

Contributions to Fiucation .|rd Human R€souc€s:

Conhibutions to Science and T€chnology Infra$ruqurel

Beyond Science eDd Engln€€ring:

Spoclet Reduircm€nb
Special reporting requhomentsl

Change in ObJe.tives or Scopel

Utubligahd Fhnds:

Anirnal, Hum.|l SubJ€ct!, Blohazard!:

Categnrler for whtch trothtng ii rcport d!

ParE|er Organizstions
Activiti6 and Findingsi Any &lucation or Outreach
Any Book
Any Product
ConEibutionsr Any within Didcipline
Contributionsj To Any Other Disciplines
Contributions: To Any Education or Human Resourc€
Contibutionsi To Any Scicrce or Technology Inflastucturc
Contributionsr Beyond Scicrce or Bngincqing
Chauge in Objectives or Scopc: None
Special Rcquirements for AElrual Progress Repod: None
Change in Objcctiv6 or Scopq None
Unobligated funds: Nooe
Animal, human subjects, biohazards: Node
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Herberl L D erchem ; H oP e C o I I e g e
REU Sites: An Undergriduate Risearch Participation Program in Computer Science

Par!icipartltrdividusls I
SeniorErsonnel{s}: MichaelJ Jipping: Ryan McFall: Matthew DeJong}

n"r".Jfr e*poi"n"" for Undergriduaiesls.l : Christopher Johnsoni Matthew Shaefer

Senior personnel(s) : Keith Vanderlinden; Rose Shumba: wil l iam Fitzgerald.

il"r"_JL S*p"ri";". f"r undergraduates(s) : Ngozi uti; samhAllen; Steve Marlowe; Matthew Boes; Harkness
-c-""*ri; 

laiirr*l r"; carrie Ha-lvorsen; iimoth'y relley; chad rettner; Martin Kane; Agata Bugaj; chdsfy Niemerg;

g"; O";ftipi"ti, oo""fd Porter; Joshua Rowe; Joshua Morse; Jordan Kairys; Andrew Kalafut; Kathleen Ludewrg;

f'lutiun fooirttu; e.on Phillips; Benjamin Ramsay; William Sumn€r; Pamela Van Dort

FINAL BEPORT EQRA]A/A]BD JlOJzuA

Participants' Detail

Padqer O-rgarizatio[s:

Activities atrd findillgg:

Res6arcb and Educat lon ActLv l t t€s !

sumrer of 2004
During lhe summer of 2004,
of this grant.  Below ts a

The fol lowing projeccs were codducted during lhe sunmer ot 2004:

1. Discovering properEies of nobi le phones

2. Model ing a cel l l r lar t ranpoic eystem
3. Mining inpl ic i t  l inks in the gene onlologv
4. Mobi le Java nelworks over Bluecoolh
5. User interface conEiderat ions for older usere

6. Programmer -def ined formalt ing
?. E- lextbook Project

Recrui lment and Select ion:
The program was announced lhrough the SIGCSE listsserv and lhrough the

Systers r istserv. In addi l ion, chairs of computer science deparlnents

ai minori ty inel i lut ions were sent informarion about the program'

Nuniber of appl icancs from bost inst i tut ion: 21

Numlcer of appl icants fron outside'  94

studenEs were paid a sbipend of $3800 and their  on-campus housing was

provided.

In-Program Act iv i t ies
Piel ;  tx ip !o Ehe universi tv of Michlgan sraduale echool

- GRE Exam PreParation eeninar

https://www.fastlane.nsf.gov/cgi-binNSF PrjF(p{r@@@ 741'1 zGjjMddeNN%3AZ%3ADDU1D"' 6124/2005

one studen! was supporled by an exlension
report  on lhe enl i re Projecl
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-  Presentat ions by part ic ipantss and outside speakers

Outs-of -Program Act iv i t ies
- occasional socla1 events
- WeeKl y Pizza uncheons
- ;;;;;'"";i"" with undersrad researchers in other depar'EmenEs via ice

cr.eam socials,  beach vol leybal l ,  and picnics'

summer of 2003
rr1. torror i .g projeccs were conClucEed during the summer of 2003:

Page 2 of5

1
2 .
3 .

5 .

Eleclronic Textbook DevelopmenL
Autonated Visual izat ion of Abstract Data T)?es

l,{ireless netswork Analysis using Eandheld ComPuters

FuncEionaf Model ing of Gene and Cel lular Processes

sDeech and Dialog on sma1l Devlces

Rectui tment and selecl ion:
; ; ; - ; ; ; ; ; . ;  , ""  

""""" .""a 
throush the srccsE l isbserw and lhroush tne

"t .a ' . i " -r i "a".* 
rn aaldi l ion, chairE oi  compuler science departnents

" i - . i t " t l . v  
i n s E r E u r i o n s  w e r e  s e n t  j n f o r m a E i o n  a b o u E  L h e  p r o g ' a m

N J n b e r  o t  a p p l i c a n t s  f r o m  h o s t  ; ' 6 t i E u t i o n :  2 1

Nunber of appl icants from ouEsidc: 92

students were paid a st ipend of $3e00 and therr on_canpus housing was

ptovided.

In-Progran Act iv i t les
-- ' " i . i i . . ip !o Puralue universi tv sraduace school
- GRE Exam Preparation seminar
- p. ." ." ."c i"" i  bv part ic ipanls and outside Bpeakers

Out-of -Program Acl iv i t ies
- Occasional social  events
- l , {ee,( ]y Pizza luncheons
- i" i . i i " i r""  with understad tesearchers in olher departmenls via ice

cream eociafa, beach vol leyba1l,  and picnics'

Summeri  of  2002
i i .  i " r i . " i tg projects were conducted durj .ns lhe summer of 2002:

1. ElectronicTextbooks
j. pr.".aett.e Neloork rechnique TooI Developnen!

3 .  s t a t i c  A n a l y s i s  T o o l  D e v e l o p m e n E  f o r  C + +  P r o g r a m s  . . ,
4.  SIMD hplemental ion of Computal ional Geometry -Algorl  

E nnB

u. 
"  

Platf ; rm for NeEwork Analysis using $andheld computerE

Recrui tment and selecEion:
il 

"t"".". 
wa6 announceal through lhe sIGCsE lisEserv and through che

" '" . ! -"- i ] " ."" .r .  
In addit ion, chairE of computer sclence departmenEs

"i . i . " t i . "  
insEituEions wel:e sent information aboul lhe program'

Number of appl icant6 from host inst i tut ion: 10

Nunrber of appl icants from outsside: 44

studenls were Paid a st ipend of $3800 and cheir  on-campus hou6ing was

In-Progr.am Act iwit ies
l"" i . i i i -1. 'p !o tshe Michisan state universirv sraduate school

- GRE Exam Preparation seminar

https://www.fastlane nsf gov/cgi-binNSF-P il:ptl@@@ 7411. zGjjMddeNN%3AZ%3ADDU1D " 6124/2005
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- Presentations by partsicipants and outside speakers

Out-of -Program AcEivits j'eg

-  occasional  socia l  eventss
-  $reek Ly p izza luncheons
- rnteraclion with undergrad researchers in other deparLments via ice

cream socia ls ,  beach wot levbal l ,  and p icnics '

Summer of 2001
The fol lo\ t ing projectss were conducted during lhe summer of 2001:

Page 3 of5

1 . Inf r :aEtructure Design for  a Mobi le  Ad Eoc Nelwork for  Paral le l

z. eiect.onic Readei6 and sof lware: The rextbooks of the Future

3. Obwi6: Tbe Objecl  v isual izex
4. one-to ManY crYPtograPhy
5 .
6 .

Sersing user Documenlation lvith Dynanic Web Pages

Enhanc;ng a GuI Even! Recordex to suPpor! ltre Aulomaled creation of

User Documentsation
?. Haral\tare Design and Teeting over a LAN

8. . IVALL: Java Visual Automaled Linked List

Recrui tment and select ion:
The prograin was announced through che sIGcsE lislserv and lhrough the

lv". i . " ' r i " ." . t  .  In aaiat i ! ion, chairs of computer Bcience deparlments

ai minori ty insl i lucionB wele 6ent infolmaEion abou! che progran

Number of appl icantss trorn hosts inst i tut ionr 15

Number: of  appl icants from oulside: 42

Students were pai i l  a st ipend of SSSOO and their  on-campue housing was

provided.

rn-Program Aceivi ! ies
- r ' i . f i  t . ip to lhe univerai ty of Michigan graduate school
- GRE Exam Preparatsron aemrnar
- Presenla! ions by pat! ic ipants and oulside speakerB

out-of -Progran Act iv i ! ie€
- occasional social  eventa
- ! , leekly Pizza luncheons
- rnteraci ion witsh undergrad researchers in olher departmentB vra rce

cream socials,  beach vol]eybal1, and picnics'

! indings:

1. Development of Java classes thaL charactser ize the TcP/IP 6tack'

, .  
"r" fr-  

i t . t " i . "  of  , lava ctas6 Ehat character izes wirele66 lransport '

; :  ; ; ; i "" . ." .  of  a darabase-l inked web pase annotat ion method with

browEer EuPPor.E
+. oiscoveiy of wav6 of l inking oenome databaEeE '

;: ;;i;;;:"; or 
'innowatiwe 

visiari'"tioo" ror arsorithms and nachine

TlaiDing atrd DeveloPneD!:

This pr.oject developed reEearch ski l ls in lhe students who

parl ic ipated.

https://www.fastlane.nsf.gov/cgi-bin/NsF-Pilrpt?@@@ 7411. zGjjMddeNN%3AZ%3N)DU1D"' 6D4/2005
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OuLreach Act lv i t lea '

we recruitsed anal selected partsicipants tso include stsudents. from

"""".r"pt."."i." 
gtoop" ."d from 

-institutsions 
t'hat do no! have active

tesearcn programs.

Joqrellubliratians:
Ira- flpping, e. euga1, L. Mihalkova, and D Porter, "Using Java to Teach Networking Using a

pio*'u,n.n'*r" Ni*o fk s,'iffef" proceeditlgs of the 2003 9IGCSE Technical swposium,'ro1. 35,

(2003), p. 120. Published

M. Jipping. S. Martowe. A. Sherstov. "Using Handheld Computers in lhe Classroom Laboralories and

Colla'boraiion on Handheld Machines". S/G:CSE Bulle n vol 33'(2001)'p l69 Published

H. Dershem, R. McFall, and N Uti, "Animation ofJava Linked Lists" ' SIGCSE Bulletin' vol 53'

(2002), p. 53. Published

H. Dershem, R. McFall, ard N. Uti, 'A Linked List Protot)?e for the Visual Representation of Abstract

;"{"\;;;;:,- i;;;;;";;rle iultimedia Etectronic Journal of Computer-Enhanced Leantins' vor' 4'

(2002), p. na. Published

M. Jipping, A. Kalafut, N. Kooistra, and K Ludewig, "lnvestigating Wired and Wireless Networks

Usins a Java-based progra,nmuote sn,ffer" ,ITICS{|114 Proaetlings, vol.36, (2004), p l2. Published

Boqk(s) of oller slre-ti4e plblirqtiolc(s)i

Other Specilic Irodlrctsi

Internet Disse-|nitralion-:

httpr//www.cs.hope.edu/-dershem/rertreuO4 html

This web s i te  conEains l inks lo  del - iverables f rom ehe Summei 2004

qonlribrlionsi

Contributions withir Discipline:

t. Development of Eechnique6 and appr:oaches to algorithm

viEual iza! ion
z. oeveropme.t of  a paxa1lel  approach to computat ional geonetrv

; ." ; ; ; ; i ; ; -""r  of  metho.Ie for esrabrishins l inks in Lhe sene ontoloqv

n. sa"ay 
"t 

proEocol developnent for mobile ad hoc ne!!'orks

s. oeveiopment of tools for precedence nelwork development

i .  o. .r" f"p."" t  of  tools for the sLudy of the effect ivenees of ar_

7.  Developmenl  of

handheld comPuting
tsechniques for analyzing wirelese networks using

Contributions to Other Disciplines:

https://www.fastlane.nstgov/cgi-binA{SF-Pr:Rpt?@@@ 7411. zGjjMddeNN%3AZ%3ADDUlD " 612412005
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Contributions to Education and Iluman Resources:

stualents appreciated the exposure to graduate school preparaEion l'his

occurrea rcitr through our fiel'd trip and the GRE preparation These

were both c i ted as h ighl ights and we were encouraged to eont inue ihem

in bhe fuEure

StudenLs were exci tsed about  thei r  conl r ibut ions some were encouraged

bo enter  lhe i r  woik in  reBearch contests;  lh is  occurred in  connect ion

oiLh lhe wr i l ing of  lhe research paper and subsequent  submi6sion to

sIGcsE, ITIcsE,  anat  Ccsc conferences.  The reEearch tork was accepted

for  compel i ! ion at  SIGCSE. others took lhei r  contr ibut ions and used

bhem at  thei r  school  for  srudent  pro jecEs in c lasseB s! i l1  o lhere

cont lnueal  lhe i r  work lv i th  lhe i r  research nrentor  beyond lhe summer in to

lhe fa l l  senester  '

rn  general ,  the summer research exper ience for  the s ludents was.rated

exl ;emery h igh.  Amons lhe research accompl ishnenls f rom lhe students

were lhe research conl r ibu l ions l is led previouEly h addi t ion to

t .hese,  several  oEhers vere inc luded;  meet ing others and ' 'ork ing tat t l

j .n terescing studentE,  learn ing thal  i t  is  posEib le lo  cont t ibute to a

ie" .u." } '  p i " j . " t ,  $ I r i r ins a sc ienl i f ic  paper '  In  addi t ion '  seweral

sk i l rs  weie c i ted '  increaeed .Tava progranming sk i11s,  paper r r ' l r i t ing

"Uf f " ,  
a t ta heighlened sk i1 ls  developed lhrough exper ience wi lh

speci f ic  r€search Proi  ec ls .

r t  w a B  d j  f t i c u l L  t o  a B s e s s  t h e  R E U  e x p e r i e n c e ' s  i m p a c L  o n  c a r e e r

choices.  l4oEt  d id nol  ind icale tha!  lhe exper ience s leered thetn one

\rav or  anoLher '  ! ' ihen a d i rect ion was indicated,  i t  was a lwavs ln  a

." i "  oosi t ive d i rec! ion toward a compuler  sc ience reEearch dareer '

The wor.k on tbe the gene ontologY contributed to the discipline of

b io lo9/ .

Ca&gorieJ tor r.ryXrrh uothingjs reporledi
Participants: Partner organEalons
Participants: Other Collaborato6
Products: Book or othet one-time publication
Products: Other Specific Product
Contributions to Resources for Science and Technology
Coltributions Beyond Scietrce and Engine€ring

I srb.ft lt R"t"" I

lffiElffi 
*" *"t"ome aq'!E!d! on this svstem
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Project P articiPants

Dershem L Herbert : Principal Investigator
Has worked for more thatr 160 hours : Yes-C""tiiu"A"" 

t" p-iect ! Dr. Denhem was the director ofthe project Specific responsibilities

*"*, i. n""-i*^"* ofextemal faculty mentor. 2. Collection and editing project descriptions ftom

uiilu"oft". f. pt"putution and <listribution of all undergraduate requiling materials- 4'

i.,n'o*il."ii"" i,itt 
"ll 

applicants during the application and selection process. 5 Dfection ofthe

J"ulo. oro"".t fo. lrndeaaduate parf;ipants. 
-6. 

Make housing and other local arangem€nts for

"iip"rtl"ii*tr. 
l. n".erveil facilides fo, the progam. 8. plan and coordinate-all seminars and

uctMties fo. the .ommer. g Prepare and administer all assessment activities l0 Serve as liaison for

"iif"""fty 
-J *O"tgra<luates during the summer program l l Prepare all required reports for NSF'

JiDoins J Michael : Senior personnel
Itas worked for more thatr 160 hours : No
Contribution to project : Faculty mentor

McFall Ryar : Senior Personnel
Has worked for more thatr 160 hours : No
Cotrtribution to proiect I Faculf,y mentor

DeJonsh Matthew : Senior Persoflrel
Has wdrked for more than 160 hours I No
Cortribution to project ; Faculty Mentor

Vatrderlinden Keith : Senior personnel
Has worked for more th&D 160 hours : No
Contributio! to project : Faculty Research Mentor

Shumba Rose : Senior Persorjlrel
Has worked for more than 160 hours : No
Cotrtributiotr to proiect ; Faculty Research Mentor

Fitzgerald William : Senior personnel
Ilasiorked for more than 160 hours : No
Cotrtribution to project : Faculty Reseaxch Mentor

Johnsou Christopher I Res€arch Elperience for Undergraduates
Has worked for more thar 160 hours : Yes
Contributiotr to proiect : No infomation.

Years of schooling completed lJu or
I{ome ltrstitutiotr: Same as Research Site
Home lNtitution if Otler:
Home Institution Highest Degree Granted (itr lields supported by NsF):Bachelor's Degree

Fiscal year(s) REU Participant supported:
R.EU Funding: R-EU site award

fage I or /
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Project Participants' detail [NSF Projeat R€port - Version 1.2]

Shaefer Matthew : Research Experience for Undergraduates
Has worked for more thatr 160 hours i Yes
Contribution to project : Worked on projecl User Intedace Considerations for older Users

Years of schooling completed :Sophomorc
Ilome Institution: Other than Research Site
Home Institution if Othert Valparaiso UniveNity
Ilome Institution Highest Degree Granted (in lields supported by NsF):Bachelo/s Degee

Fiscal year(s) REU Participart supported: 2004
REU Funding: REU site award

Uti Ngozi r Res€arch Experience for Undergraduates
Has worked for more than 160 hours : Yes
CooaributioD to project : No inlormalion

years of schooliDg completed :Junior
Ilome Institution: Other than Research Site
Home ltrstitution ifOther: Nonhem Kenrucky Universiry
Home Itrstitutiotr llighest Degree Gratrted (itr tields supported by NsF):Master's Degee

Fiscal year(s) REU Participatrt supported:
REU Funding: REU site award

Alletr Sarah : R€search Experience for Uldergraduates
Has worked for more thrtr 160 hours : Yes
Cotrtributiotr to proiect : No information.

Years of schooling completed :Junior
Home ltrstitutlon: Other than Res€arch Sito
Home Institutlon ifOther: Carleton College
Home Irstitutior Ilighest Degree Gratrted (itr lields supPorted by NSF):Bachelor's Degree

Fiscal year(s) REU Participatrt supported:
REU Funding: REU site awald

Marlowe Steve : Research Experience for Undergraduates
Has worked for more th8tr 160 hours : Yes
Contribution to project I No infomation

Years of schooling completed lJunior
Ilome Institution: Other than Research Site
Home Institutiotr ifOther: University ofthe South
Hom€ Institution Highest Degree Granted (in lields supported by Nsr);Bachelo/s Degree

Fiscal year(s) REU Participant supportedl
REU Funding: REU site award

Boes Matthew : Research Experience for Undergraduates
IIas worked for more than 160 hours ! Yes
Contribution to project : No information.

Years of schooling completed :Junior
Home Institution: Same as Research Site
Ilome Institution if Other:
ione fnstitution Ifighest Degree Gratrted (in lields supported by NsF):Bachelor's Degee

Fiscal year(s) REU Participant supported:

Page 2 ol7
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Project Participants' detail INSF Project Repof - Vqsion 1.2]

REU Funding: REU site award

Connell Harkness : Research Experience for Undergraduates
Has worked for more than 160 hours : Yes
Contribution to project : No information.

Years of schooling completed :Sophomore
IIom€ Institution: Other than Research Site
Home Institution if other: Kalamazoo College
iome Institution Highest l)egree Grarted (in fields supported by NsF):Bachelor's Degree

Fiscal year(s) REU Participaot supported:
REU Funding: REU site award

Ku Michael : Research Experience for Undergraduates
Has worked for more thar 160 hours I Yes
Contribution to project : No information

Years of scboolitrg completed :Junior
Home Institutionl Other than Research Site
Home Institution ifOther: Calvin College
Home Institution Highest Degree Granted (in fields supPorted by NSF):Bachelor's Degree

Fiscal year(s) REU Partlcipant supported:
REU Furdingr R.EU site award

Ilalyorsen Carrie : Research Experience for Underyraduates
flas worked for more thatr 160 hours : Y€s
Contributiotr to proiect ; No information'

Years of schooling completed :SophomorQ
Ilome Institutiotr: Same as Research Site
Home hstitutiotr if Oth€r:
Home tnstitution Itighest Degree Granted (in lields supported by NsF):Bachelor's Degree

Fiscal year(s) REU Participant supportedr 2002
REU Funding: REU site award

Kellev Timothy ; Research Expetience for Undergaduates
Has worked foi more than 160 hours : Yes

Contributiotr to project : No information'
Years of schoolilg completed :Junior
Home Institution, Other than Research Site
Home Itrstitution ifOther; Calvin College
ffome institution Eighest Degree Granied (in lields supported by NsF):Baohelot's De$ee

Fiscal year(s) REU Participaut supported:
REU Funding: REU site award

Kettner Chad : Research Experience for Undergraduates

IIas worked for more than 160 hours : Yes
ContributioD to project : No information'

Years of schooling completed :Junior
Ilome Institution: Samc as Research Site

fage J or /
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Ilome Institution if Other:
Home Institution Highest Degree Granted (in fields supported by NsF):Bachelor's Degree
Fiscal year(s) R.EU Participant supported: 2002
REU Fundirg: REU sit€ award

Kane Martin : Research Expedence for Uodergraduates
IIas worked for more than 160 hours : Yes
Contribution to project ; No infomation.

Years of schooling completed :Junior
Home Institution: Same as Reseaxch Site
Home Institution if Other:
Hom€ Institution Highest Degree Granted (in lields supported by NSF):Bachelols Degree
Fiscal yeer(s) REU Participant snpported: 2002
REU Futrditrg! REU site award

Bugaj Agata : Research Experience for Undergraduates
IIas worked for more than 160 hours : Yes
Contribution to project : No information.

Years of schoolirg completed :Sophomorc
Home Institutiotrt Other than Research Site
Home Itrstitutior if other: Camegie-Mellon University
Home Itrstitutiotr Highest Degr€e Granted (in lields supported by NSF):Doctoral De$ee
Fiscal year(s) REU Particlpant supported: 2002
REU Futrding: REU site award

Niemerg Christy : Research Experience for Undergraduat€s
Has worked for more than 160 hours : Yes
Contribution to project : No infomation.

Years of schooling completed :Junlor
Home ltrstltutior: Same as Research Sito
Home Institution if Other: Westem Illinois UniYe$ity
flome Itrstitutior Highest Degree Granted (in lields supported by NsF):Mastels Degree
Fiscal year(s) REU Participant supported: 2002
REU Funding: RBU site award

Occhipinti Ben ! Research Experience for Undergraduates
Has rdorked for more than 160 hours : Yes
Cortribution to project : No information.

Years of schooling compl€ted :Junior
Ilome Irstitutior: Other than Research Site
Home Itrstitution if Other: Grand Va11ey State Unive$ity
Ilome Institution Highest Degree Gratrted (in lields supported by NsF):Master's Degee
Fiscal year(s) REU Participant supported: 2002
REU Funding: REU site awad

Porter Donald : Rosearch Experience for Undergaduates
Has worked for more than 160 hours : Y€s
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Contribution to project ; No information.
Years of schooling completed :Junior
Home Institution: Other than Research Site
Home Itrstitution if Other: Hendrix College
Ilome Institution Highest Degree Grented (tu lields supported by NsF):Bachelo/s De$ee
Fiscal year(s) REU Participant supported: 2002
REU Fu[ding: REU site award

Rowe Joshua : Research Experience for Undergraduates
IIas worked for more than 160 hours : Yes
Contributiotr to project : No infomation

Years of schoolitrg completed :Junior
Ilome Institution: Other than Research Site
Home Institution if Other: Grand Valley State Univercity
Home Institution l{ighest D€gree Gratrted (ir lields supported by NSF):Master's Degree
Fiscal year(s) REU Participant supported: 2002
REU Futrdirg: REU site award

Morse Joshua : Research Experience for Undergraduates
IIas worked for more than 160 hours : Yes
Cotrtribution to proiect : No information.

Years of schoolitrg completed :Junior
Home hstitutiotr: Same as Research Site
Home Institution lf Otber:
Home InstitutioD Highest Degree Gratrted (itr llelds supported by NsF)lBachelo/s Degee
Fiscal year(s) REU Partlcipant supported:2003 2002
REU Futrding: REU site award

Kairys Jordan ; Research Experience for Undergraduates
Has worked for more thatr 160 hours i Ycs
Cotrtributiotr to project : No information.

Years of schoollng completed :Junior
Ilome Institulion: Other than Research Site
Home Instituuon if Otherl Kalamazoo College
Ilome Institutiotr Elghest Degree Grarted (iu lields supported by NsF):Bachelor's De$ee

Fiscal year(s) REU Participant supported: 2003
REU Funding: REU site award

Kalafut Andrew i Research Experience for Undergraduates
Has worked for more than 160 hours : Yes
Co[tribution to proiect : No informatioo.

Years of schooling completed :Junior
Ilome Institution: Other than R€seaxch Site
Ilome Institutiotr if Other: Bradley University
Home Institutiotr Ilighest Degree Granted (in lields supported by NsF):Master's Degee

Fiscal year(s) REU Participant supported: 2003
REU Fundirg; REU site award
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Ludewig Kathleen : Research Experi€nce for Undergaduat€s
Has worked for more than 160 hours : Y€s
Conhibution to project : No infomation.

Years of schooling completed :Freshman
Home Institution: Same as R€search Site
Home lrstitutiotr if Other:
Home Institution Highest Degree Gratrted (in lields supported by NsF):Bachelor's Degee
Fiscal year(s) REU Participant supported: 2003
REU Funding: REU site award

Kooistra Nathatr : Research Exped€nce for Undergmduates
Has worked for more thatr 160 hours : Y€s
Contributiotr to project : No information.

Years of schooling completed :Junior
Home Itrstitutiotr: Same as Research Site
Home Institution if Other:
Home Institution Ilighest Degree Gratrted (in lields supported by NSF):Bachelor's De$ee
tr'iscal year(s) REU Participant supported: 2003
REU Funditrg: REU site award

Phillips Aarotr : Res€arch Experience for Undergraduates
Has worked for more thao 160 hours : Y€s
Contrlbutiotr to project i No information.

Years of schoolitrg completed :Junior
Home IBstitutio!: Other than Research Site
Home IostitutioD ifOther: Wheaton College
Home InstitutioD High€st Degree Gratrted (h fields supported by NsF):Bachelor's Degree
Fiscal year(s) REU Participatrt supportedr 2003
REU Futrditrg: REU site award

Ramsay Benjamin : Research Experience for Under$aduates
Has worked for more thatr 160 hours : Yes
Cotrtributiotr to project : No information.

Years of schooling completed :Junior
Ilome Institution: Other than Research Site
Home Itrstitutior ifOtherr Taylor Unive$ity
Home Institution Highest Degree Granted (iu lields supported by NSF):Associate's Degree
Fiscal year(s) REU Participant supportedr 2004
REU Futrding: REU site award

Sumner william : Reseaxch Experience for Undqgaduates
Has worked for more than 160 hours : Yes
Contribution to project : No information.

Years qf schooling completed ;Sophomore
Home Institutioni Same as Research Site
Home Institution if Other:
Home Institution Highest D€gree Granted (in lields supported by NsF")iBachelofs Degree
Fiscal year(s) REU Participant supported: 2004
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REU Futrdlng: REU site award

van Dort PaEela : Res€arcb ExperieDce for Undergraduates
Has worked for more than 160 hours : yes
Contributior to project : No itrfomation.

Years of schooling completed :sopnomore
Home lnstitutioD: Same as Researcb Site
Home Institution if Otierr
Ilome lDstitution Highest Desree Grao_ted Gtr^fields supported by NSF)rAssociate,s DegrceFiscal year(s) REU prrticipant supported: 2004
REU Furditrg: REU site award

W ffi! 
*" *tt"ome comments on this svstem
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