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Proiect Summary

This project will build an envtoffnent for visualizing gograrn execution tllat

swports student lealdng. It witl also Foduce rnaterials d|at make use ofthis

envirorunent in an ObjeclOriented, Java-based introductory Comput€r Sci€nce course

The environment will be built fiom conponenb that have aLeady been conshucted by

the Principal Investigator and his students d.ldng three surnrners ofprior research

The couse material will integrate the visualization enviroffnent into dle inducticry

course tlnough the dwelopment oflectue demonshations with follow up activities, in

class laboratory activities, and outside-of-class homework exercises. These will be

refined and improved through class testing.

The impact oftlF environment on leaming will be evaluated tbrough student

surveys, logging stud€nt usage ic measue dle nahrc and impact ofuse ofthe

envircffnen! and by the critical reviews ofoutside experb The rnaterials will all be web-

based and will be disnibuted tl)Iough its availabiliry on the web and 0rough workshops

F€€ented at regional and national confetences. A cornrnunity of users wjll be created and

maintained on the web where upgrades and additional cours€ matedals will be made

available.
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An Otlject-Oriented Execution Visualization Environment for
Learning Introductory Computer Science

Project DescriPtion

I Results frQm Prior NSF SuPPort

The Principal Investigtor has received tluee NSF grants related to undergmduate educatron

over the past six years. These gants are listed in abbreviated form below and referenced later in

the proposal:

. REU: An Undergraduate Research Participation Prognm in Computer Science
C{ant Number
Amount ofAward

cDA-9423943
$l14,393

Suppod Period March 1, 1995 until February 28' 1998
. An Inte$ated Classroom,4-aboratory for Introducing Students to Object-Oriented Concepts

Co-PIs
Grant Number
Amount ofAward
Support Period June 15, 1996 Lntil May 31, 1999

. R.EU: An Undergraduate Research Participation Program in Computer Science

Michael J. Jipping and Gordon A. Stegink
DIJE-965 0 1 29
$46,3s6

EIA-9732339
$146,700
February 15, 1998 until January 31, 2001

Gnnt Number
Amount ofAward
Support Period

The two REU grants are the latest of tlrce glants supporting a Hope College REU site progmm

over the past nine years. The Pl has supe ised undergaduate research prqects every surrner

liom 1992- 1999. The Co-PI supervised undergaduate research under this project in 1996. Four

of the projects supervised by ttre PI are directly related to the proj€ct prcsented in this proposal

The DLrE grant was an ILI project tllat supported the establishment of a combination classroom

and laboratory environment that provides a searr ess integration of la.rge group (classroom) and

snull group (laboratory) learring. The equipment purchased wittt this grant is presendy berng

tsed in all Hope College Computer Science classes and this facility along with successon ofthe

original equipment will provi& tie classroom environmenl lor the presenr projecl'



2 Project OverYiew

The Foposed project witl build an environm€nt for visualizing progEm execution that

supports studed le3ming and will dwelop mataials tlBt mak€ use ofthis environment in an

Object-Oriente4 Java-based inductory Computer Science couse Tbis envtoDrnent will be

built from components tllat have alrcady been constucted by the PI and his students and will be

developed under the leadenhip ofthe co-PI

The course material will integrat€ drc visualization €nvionment into the coulse thrcugh tl1e

development oflecture demonstrations, laboratory activities, and outside-of-c1ass homework

exqcises. These will be refined and improvcd tlrcugh class testing

The irnpact ofthis €nviroffnent on leaming will be evaluated though student surveys,

logging student usage to measue natur€ and impact ofuse ofthe envionmenq and by tlrc critical

reviews of outside experts.

3 Goals and Objectives

This project has four goals, as lishd below along with their conesponding objectives'

Goal 1: We will develop an integnted, web-based execution visualization envtonment to

enhance intoductory Computer Science leaming.

Obiective 1a. We will int€grate previously developed components for Java program

development, visua.lizing clasvm€thod protocol, recusior! and evenf&iven computlng

Obiective lb. We will add a facility to this envircnment ftat will permit code generation and

playback of visual user^nachine interactions.

Goal 2: We will develop course modules that use the vjsualization environment'

Obiective 2a. We will develop lecture presentation modules including follow-up web-based

review mattrials tlat utilize tie visualizarion envircnrnent



Obiective 2b. We will delglop laboratory exercises using the visualizalion envlofinent

Obiective 2c. We will dwelop out-of-class homework exercises requiring use ofthe

visualization envrcnment

@glf: We will evaluate tlrc materials and modi! fhem based on the evaluatron'

9bi99l@3q. We wil use these materials locally in the Cornputer Science 225 cornse'

Obiective 3b. We will evaluate effectiveness by coll€cting data ftom students'

Qbigq!@3g. We will distribute our matedals to a panel of expsts for critical review'

Obiective 3d. We will modifi and improve tlle materials based on thes€

Qgg!!: We will share the materials developed with other Computer Science educators

Obiective 4a. we will communicate ow results through professional publication, web

publication, and workshops at national and regional conferences

Obiective 4b, We will establ.ish a cornmunity ofusers for the continued evaluation,

developmen! and maintenance of these materials.

4 Problem Addressed

ln the past ten years, we have seen a major change in both the content and methods used in

introductory Computer Science instruction. Three ofthose changes are addressed in this project'

The paradigm ofproblem solving innoduced in this courw has changed ftom predominandy

imperative to predominant.ly objecForient€d This has be€n evident in tle textSook published

and in the programming languages used.

In additiorq the mode of classroom teaching in this course has moved tom lecture-based

presentation to interactive, cooperative leaming. The Computing as a Discipline report [4] gave

imDetus to this movement and it has continued to grow as more emplasis has been placed on



collabomtive leaming i:r a[ ofhigher education in general and in C,mputer Science education in

particdar [3] U8l.

Finally, the use ofthe World Wide Web io enhance learning has been a phenomenon ofthe

last five yean, and is b€coming an integrated part of coulse presentration in Computer Science [1]

t2l.

The proposed Foject is intended to address some particular instructional problems tbat are

present in object-oriented inductory Computer Science learning by applying the new web-

ba.sed technologl in a maffIer tbat will encourage activ€, cooperative leammg.

The ttre€ instructional topics address€d by tlis Foject are (1) tlrc class/method protocol of

object-odented problem solving; (2) recursion; and (3) event-&iven computing.

As the object-oriented paradigm has become *re approach to problem solving in

inductory Computer Science courses, a fimdamental inrtuctional challenge has become

esbblishing early student understanding ofthe class/method prolocol. This has be€n noted by

others including Kitling [9]U0l who has d€veloped the BIue environment [11] and its successor,

tlrc BIu€J environnent U2l ttrat has similar goals to that ofthe present project in working on this

problem,

A second problem 0ut has long existed in Cofiputrl Science insbuction at all levels is

developing an understanding ofprocedural recursion U3l[20], Visualization bas frequendy been

used as a tool to address this problem [8].

A tlrird instructional challenge addressed by this project is developing student undeNtanding

of everf&iven computing. This is a morc rcc,ent issue [19], without a long history of

visuali tionapproaches.

5 Prior Work

4



h the last three years, the PI has addrcssed each ofthe three instructional problems

described in Section 4 tltough tl1e use ofvisualization teclmiques This work was done \l1th

srLpport ftom tle NSF REU program during the sunmers of 1997- l999 See Soction I tor a

<lescription of this sutpport. The rcsults oftlis prior work will fonn 1l'tc b:rsis fbr the prescnt

projcct.

E

i d E

@@,-
.II,, I e s
.II,,
. I I ,

: E I E E

r l @

li 
- 

iql

[ @

&I
n
H
I n"'-'*'f-_ll'

,f -1r,,

.""4
ligurc I Srmplc screen fron' Obviz ror lisualizirg ! Frrction class

5.1 Objcct Visualization

The fusl project, developed by lames Varderhyde and the Pl [5], addrcssed the visualiT'atlon

ofthc class/method protocol by providing the abiliry to vicw any Java class' method protocol

Boxcs appear for paramctcrs ofmcthods and consh'ctors.

Javx bui l t -n l



and activating any ofits medrods by dragging and &opping objeots into its pararneter positions

and clicking on tre method box. After the clic( the action ofthe method is performed and any

r€tumed object appea$ in the window next to the metlnd A sample interaction in progress is

shoxn in Figue I to illusb:ate tle capabilities and fomat of ObViz, the Java software tlut

provides tlis facility. Obviz needs only the Java Virtual Machine code ofa class to visualize tlut

class. This soft\a"re has many capabilities that carmot be descdb€d here due to space limitations

and has be€n us€d in many different coruse onviIofinerfs at Hope College atrd elsewhero.

The user has a conlrol
window (not shown
here) to control
cxecution sPccd and

Figure 2 Function Visuelfuer with thre€ r€cursive cdls to fibonrccl function

5.2 Recursion Visualization

Visualization ofrecursion is provided by a package caled VizFun [6] developed by ttrc PI

along with unde€raduates Erin Parker and Rebecca Weinlrold This package accepts as input

soulc€ cade for Java metrcds and produces a visualization for the execution ofthose methods

The visualization prodrces a fiame for each metrrod call, including recunive calls or calls on

The code for the
method appears in
cach frame with
cunently execuiing
statem€nt highlighted.

Frames appear for
each execution ofthc
method with pararnet€r
values visible to the



other medrcds. Each melhod call frame contains tlre souce code for tltat medlod witb fte

cunently executing Java statem€nt highlighted. A[ active methods are visible in a stack as

shown in Figwe 2.

53 Visualization of EYent-Driven Computing

A third development Foject result€d in AWTV4 a Foduct that Foduc€s visualiztions of

Java event-driven method calls ffl. AWTViz was developed by Josiah Dykstra and Keith Suppes

working wirh the PI. kr this case, drc window of AWTViz, shown in Figure 3, contains the

souc€ code ofthe cwlently executing method with an €xecution t'ace, a call stack for metlpds,

and a history ofmefiod calls, all arranged so that the shrdent can follow in detail tle executron

of meftods ttat are called by events produced by uset interaction

windows generated
by thc AWT will
appear along with
this window during

Figure 3 AWTViz visuali"ition ofEvent-Driv€n Java

5.4 A Jaya Development Environment

A.notler software poduct developed under the Hope College REU program is JaDE, a Java

Development Envtorunerf drat permit web-hosted Java sou{ce cod€ ontry, editing, and

Source cod€ of cunenlly
executing method with
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execution ofthe resulting applet. This was developed by hofessor Gordon Stegink wltb

assistance from students Jon Pater and Daron Vrcon [16] Figue 4 shows a snapshot ofth€ JaDE

envirunment.

Figure 4 J!DE: a browser-based Java program de1clopment eniironment

5.5 Integrated Classroom and Laboratory

The setting for the classroom activities related to this project will occur in the classroom

conskucted with support from the NSF ILI gant described in Section I This classroom contains

12 Sun workstations in an arrangement that suppors easy transition ftom lecture to discussion to

laboratory activities for up to 24 shrdents.In addition, this classroom contains projection

facilities to enable the instructor to communicate effectively with sfudents by mears ofthe

iiskuctor's station at the iiont of the room. This clas$oom is used for all Computer Science

classes at Hope College, including the one that will be the host for the shrdy described in this

proposal. Figue 5 illushates tlrc configuration ofthis clas$oom.
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Figure 5 Computer classroomnrborrtory for 24 studenh contrining 12 studentstrtions

6 Proj€ct Activities

The goject timeline is given below:

Summer,2001 Software implemenbtion
Course mat€dal pr€paration

Academic Year, 2001-2 Class testing
Software and course matqial rcfinement

Summer, 2002 Preparation for dissemination
workhoD desim

6.1 Background - Course and Facilities

The couse tlut will host the materials developed by this project is CSCI 225, Softwarc

Design and Implementatiorl It is the frst Compulei Science course in t}rc Hope College

curriculum, ftough it has as a prerequisite tlat f}re studenb have some pnor programmrng

experience. It is an inhodr]ction to Computq Science using dre Java programming languag€ with

an objects-first approach It also includes extensive teatment ofevent-&iven computing through



the introduction oftlre Java Abstract Windows Toolkit (AWT) library classes The course oudine

for CSCI 225 is given in APPudix A.

This class meets in the classroom described in Section 5 5 and meets for five fifo-minte

periods po week, with that time flexibly divided into lecfire, demonstratioq and laboratory

activities, dishibuted at the inshuctor's discretior An estirnate is tbat tlle time is divided into

30% lecture, 30% demonstratior! and 407o laboratory.

6.2 Software DeYelopment

The software development process will take place during the summer of200l. This effort

will be headed by co-PI Ryan McFall, assisted by two undergraduates who will be fuIded by

NSF REU f.uds or by Hope College f.mds. This activi$ will address Goal I in Section 3. The

activities to meet the specific objects are given b€low:

I . Integmt€ Feviously completed softwar€ corponents.

The proposed activities here are

r Use ObViz as the main user interface.

. Facilitate student code-geneEtion fo! visualization througb the use ofJaDE.

. Include optioDal method execution trace and visuaLization using VizFun when a method

is activated though Obviz.

. Allow optional activation ofA\lTViz tlrough ObVL

. Make all components accessible via a web browser.

. Provide a genenl interface tllat will enable the integration offuture visualization

components beyond those included in this project

l0



2. Provide a capability for logging shrdent usage ofindividual cornponents This will generate

data tbat wil be helpfirl in tlre eraluation process by monitoring individuat strdelrt actrvrty

within dre software.

3. Provide an optional code-generatioo and playback faciJity for ObVD This will rccord all

method invocatioru activated by ObVL and record them as Java code that can then by

"played back" at a later time by an ObViz playback component'

6.3 Course Material Preparation

Course material will b€ developed during the summer of 20Ol This process will be directed

by PI Herbert Denhem with the assistance of two students who will be funded by NSF REU

flmds or Hop€ College undergraduate research funds. This activiry will ad&ess Goal 2 in section

3. The Pl has akeady used the previously developed components in a similar format within the

CSCI 225 course. This activity will make use oftlle integrated software and rcsult in materials

that will evertually be suitable fo! dissernination. The material develQed will take three forms:

1. Lecture illusb-ations with follow-up

This is best illusfated by an example. When intoducing t]le concept ofclasses and their

metlrod Fotocol, a number of suitable example classes will be developed for alassroom

illusbration within flrc Obviz component The concurent exarnination of Java c'de and its

modification within JaDE will also be used in rhis seting Follow-up aaivities will include

student playback of lechle illustrations both before and after making directed modification to

the code.

2. In-class laboratory exercises

These will be activities designed to be completed by pain ofstudents within an

instructor-supervised environment. Each labomtory exercise will be presented by a web page

l l



tl|at will describe the aativities and Fovide opporhmity for student inleraction ln additioq

each laboratory exercis€ will make uss ofone or more of the visualization components.

Some laboratory exercises will be lephre illustaion follow'Ws and activities to

familiarize snrdents wilh tlre visualization tools. A further example of a labomtory exerclse

tlut would enhanc€ 0le leaming ofrccursion would provide tlre students witl a faulty

recunive method and lead them through discovery of the enor by using VizFun. The

exercise would then direct tle students tbrcugh rMking corrections wiftin JaDE and

vedfying its corectress. This proc€ss could be repeaf€d for a nunber ofdiff€rent recursive

methods.

3. Out-of class Activities

A fu)al t ?e of leaming activity is tbat design€d to be completed by the student outside

ofthe classroom setting. Such activities would be similar to in-class laboratory cxercises, and

in fact, in-class labs are tequently completed as out-olclass homework. But additional

activities will be designed especially for out-of-class leaming reinfor@ment. These activities

could b€ either optional or required An example of suah an activity is an assignment to

create a class inaluding its user interhce. In addition to directing tlrc shrdents to use AWTViz

in the constmction of the interface, the students would be asked to test tlleir class wlth

ObViz, recording the test and submitting the generated source code to the inshuctor' Another

out-of-class activity is io bave students €xchange student-written classes for black box testing

within Obviz.

6.4 Class Testiog and Material Refinement

During tle Fall Semester of2001, the PI will teach a section of CSCI 225 using the

materials developed during the preceding surnner. He will refine and improve both the course
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rnaterials and tlrc softwarc with assistanc€ fiom the Co-PI. The PI will have one-fowth release

time during this semester, provided as an instihrtional contributioq to work on this project. Data

for evaluating the materials will also be collected dudng th€ s€mester.

The co-PI will teach a section of CSCI 225 during the Spring, 2002 semester, again refining

and improving the course materials and software. The co-PI will have one-fourdr release time for

working on this projec! provided as an instihrtional contribution, and will be assisted by the PI

Eva-luadon data will also be collected during dre spdng semester offering

6.5 Preparation for Dissemination

The PI and Co-PI will put all ofthe softwarc and cou6e nraterials in final form during tlrc

summer of 2002. This will include preparation ofall of tlre products mentioned in the Evaluation

Plan (Section 9) and the design and preparation of matedals for the workhop described in the

samg section.

7 Facilities and Resources

All resources needed !o complete tlds Foject are presently available in tlrc Hope College

Computer Science Departrnent. These facilities include 26 Sun workstations and 3 PCs These

machines are organized in three areasr the classroom described in Section 5.5 and two

laboratories that pmvide both a general computing facility suppoting all class activities and an

area tailored for the experimentation needs ofupper level class€s. Because ofa wide range of

uses, each area is equipped with a rich set of software development envirorynents and machine

configurations ttnt support our curricular offerings.

8 Experience and Capabilities ofthe Principal Investigators

The Principal Investigatot Herbert Denhem, is a Professor of Computer Science and chair

ofthe Deparhnent at Hope College. He bas been a faculty member at Hope for 31 years. Dr-
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Dershem has been active in c.us€ developmerf and the use ofvisualization in teaching

Computer Science, receiving granb and publishing papers in these arcas. He is ttrc primary

inshuctor for the cowse that is target€d by tlis Poposal.

The Co-Principal klvestigator, Ryan McFall, has been involved in cuniculum and course

development at both Michigan state University and Hope College. At Michigan State he was

part ofa team that designed ttle couse CPS 100, "Computing Concepts and Competencies," a

large effollrnenq norF[Iajor cowse that combines lab-based problem solving instuction with

modified mastery-learning U7l. Ir addition, Prcfessor McFall was a co-designer ofa web-based

lab-intensive inuoductiot to Computer Sci€nc€ for general education shrdents at Hope College

using Java and gaphics [15]. As an undergraduate, h€ worked on an instructional visualization

project under the direction of the PI [14].

McFall will also bring expertise in web development technologies to tlrc project His

doctoral dissertation worl(s on automatic detection and repair ofbroken lida in distibuted

bfornation systems such as the World Wide Web.

9 Evaluation and Assessment

Data will be collected fiom students in two ways !o assess f}le materials developed for this

Foject. Snrdent suvey data wil be collected irnmediately aft€r each activi4/ and students will be

given a survey to detemine tlrcir overall assessment ofthe materials at tlrc erd ofthe course'

These suwey instrurnents wil be kept briefand wilt be c-ompleted oDline as a pa't ofthe shrdent

assignments. They will be designed and analyzed wiih advice Aom tlle Hope C'll€ge Frost

Center for Social Scienc€ Research.

Ii additiorL data wilt be collected ttrough ttre logging features ofthe soffrare This data wil

measue the arnount ofusage ofthe various components by each student Again, we will mrsttlt
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with the Frcst C€nter to assist in the desigo ofttE data collection instrurnents and in ther

amlysis.

Finally, we will employ a panel ofoutside reviewe$ to evaluate the materials at the end of

the swnrner of 2001. This panel wi include hofesson Alyce Brady from Kalamazoo College,

Myles McNa[y fiom Alma College, Gary Lewandowski ftom Xavier University in Ohio, and

Dave Berque ftom DePauw llnivqsrry.

10 Dissemination of Results

This project will result in two Foducts tbat will be disseminated: software and corusc

materials. The software along with illustrative documentation will be made available for

do\4'nloading on the intemet, as will all cou$e materials.

We expect to publish a paper on ttre results ofthis Foject &at will detail the methods aid

results. This pap€r will be submitted to lhe ACM SIGCSE Technica.l S)T nposiun. We will also

provide a complete inhoduction to the materials and our results on the World Wide Web. This

web presence will also serve as a gat€way to dolv'nloading the materials. Also included here will

be the capability for users ofthe rnat€rial to submit rnatldals of tlEir own as w€ll as suggestions

and cdticisrns. we e4ert ftat this will include matedals tbat use the software in other course

settings. This web presence will be used to cornrmmicate future upgrades and improvernents to

the softwarc and couIs€ material.

We will also gepare a workhop for intoducing Computer Science faculty to the software

and its us€ in tlleir classe6. This will be a four-hour workshop and will result in the participants

designing activities for ttreir ovn classes wing the softwarc. This workshop will be proposed for

presentation at tlrc SIGCSE S)'mposiun and at dre rcgional conferences ofthe Consortium for

Computing in Small Colleges.
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Appendix A

Course Outline for CSCI22+-Software Design and Implementation

2.

l .

3 .

4.

5.

6.

'7.

8 .

Background (1 week)
. EvohrtionofProgadrning
. Intemet ard World Wide Web
. Java - an Ovorview
Applets (l week)
. The Applet Class
. Java M€thod$
. G-Ahical koganrning
Graphical User Interfac€s (l weeD
. Components
r Textual Widgpb
r Active Widgeb
Visual Design (1 week)
. Containers
. Layouts
. IlgFl€vel containqs
Java lrnguag€ (2 weeks)
. T)?es
. Idendiers
. Olteraio$
. Sbt€ments
r Conditionals
. Evenb and ElEnt Handling

Object-Oianted Problem Solving (1
w€eD
. Desigr
. Class detcrnination
. Metlpd detemination
Collections (2 weola)
. Loops
. turays
. Solting
. Srings
Excoptions and Input/Output (2
weeks)
. Exc€ption Corditions
. Exc€.ption [Iandlers
. St€ams
o Files

9. Threads (l week)
. Thr€aded Execution
. Synchrcnzng thEads
. Applets in cyboFpace

10. Apples for the web (1 week)
. Irnages and Sounds
. AJrimations
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J, TOTAL DIRECI ANO INOIR€CT COSTS {H ' I) 41.706
I( RESIDUAL FUNDS OF FOR FURIHER SUPPORI OF CURRENT PROJECIS SEE GPG II,O.7J,) o
L. AMOUNT OF THIS REQUEST IJ) OR (J MIiIUS () r 41.706
M, COST SNARING PROPOSED LEVEL S O AGREEO LEVEL I' OIFFERENT $
PI / PD iYPEO NAME & SIGNATURE' 1DATE
[€rb€ra L Dershem INDIRECT COSI RATE VERIFICATION

ORG- REP TYPED NAME & SIGMTURE DATE

AF Fm 10i,0 (10l9C) S|l!md.. Flv|d.dhhd. 2IS|G|{ATURES REQUiEO Or[Y Fm REV€EO BUDGEI IGPG I A)



SUMMARY PROPOSAL BUDGET COMMENTS - Year 2

** E- Travel
Travel to prcsent workshopt



SUM ARY

c.stGNATUiES REqUnEO OI{LY FOR iEVIS€D AjDCET (GPG lll.B)xSF Fom 1030 {10/S) SrFdnd€ rU trtlot .dldd.



Budget Justification

Al . Sahry fo Ssfor Persomel

Each surmnor, $s PI and dF C-o-PI will b€ fi.mdod for two mordts. The budgrt rellecb
2D oftheir annual salary wift lho salary for 2001-2 besed on a 4% estimated increase over their
2O0G I sala.ies. orre morft oftlre Co-Pi s salary for rlrc $lrmer of 2001 will be paid by Hcpe
CollegE as a contnbtion to tris proje{t In additiorL the college wil contrfun€ fte %release
tinre €ach sernessr. See the sunmary ofcollege conhibtdions b€Iow.

B. FriDgg Benefib
Calculated at 10j% contibtdion to retirpne[t and 8.65% contibution to FICA and

MQFE.

E. Travel

$1,500 has been budgeted for tlre Pl and Co-PI to t:alpl to a confercnce to pres€tt tlrcir
work on this project

G3. Consultant SeMces

Four consulting faq ty will be paid stipends of$250 sacb for tlpir assisance wi6 fte
evaludion part ofthis project

Hope College Condbudonr

orre month salary for Co-PI, stmmct 2001 $4,600
R€leas€ time for PI, Fall 2001 s€meder

l/8 ofacademic year salary $9,500
Release time for Co-Pl Spring 2002 s€mester

l/8 ofacademic yea: sa.lary $5J00
Shtderf assisl{rts, Srrllmer 2001

4 @ $3,000 $12,000
Travel fot PI 6nd Co-PI pmvided by

HopeCollege $1,500
19.5% ofHoF Crllege negotided ittditect

cost trot chalg€d (52.5% is
negotia&dnte. $9263

Tolal Hopo Colege Contibution 542'263



Current and Pending Support
cpc section ll.D.a tor ouidance on infomatlon lo include onthis

-@dsniqpeMnne1'F.i|!rc|opo!idet*hlomali6mayde|.y@mid€€iimolihis|oposal'

lnvestiqator: HerbertDershem
Other aaemies (includinq NSF) lo whicn lhis prcposal has boedwill be submined.

Supportr ECurrent E Pending tr Submission Planned in Near Future D *Transfer of Support

ProjecvProposat Title: REU: Comput€r Science Research Experience for
Undergraduates

Source of Suooorl NSF-REU
TotalAward Amount: $ 146,700 Total Award Pedod Covered: OUl5l98 - 0ll3ll0l
Location of Project: Hope College, Holland, MI
Person-Months Per Year Committed to the P.oject. Call Acad: 1'00 Sumr: 1.00

Suppod: tr Cufient E Pending trSubmission Planned in Near Future E*Transler of Support

ProjecvProposal Title: An Object-Oriented Execution Visuallization Environment for
learning Introductory Computer Science

Source of Supportr NSF-CCLI
TotalAward Amounl: $ 74.937 Tolal Award Period Covered: 05/0f/01 - 04/30/03
Location of Projectr Hope College, Holland, Ml
Person-Months Per Year Committed to the Project. Call Acad: Sumr:2.00

Support: tr Current O Pending tr Submission Planned in N€ar Fulure tr'Transfer ol Support

ProjecVProposal Title:

Source of Supporl:
TotalAward Amount: $ TotalAward Pe od Covered:
Location of Project:
Person-l\4onths Per Year Committed to the Projecl. Cal: Acad: Sumr:

Support: El Current El Pending trSubmission Planned in Nsar Fulure El *Transfer ol Support

ProjecVProposal Title:

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

Support: tlCurrent tr Pending tr Submission Planned in Near Future D'Transfer oJ SupPort
ProjecvProposal Title:

Source ol Support:
TotalAward Amount: $ TotalAward Period Covered:
Location of Project:
Person-Months Per Year Committed to the Proiect. Cal: Acad: Summ:
'll lhls pojecl h6 p€viously been lunded by @lh€r agency, pleae list and llnish hlomtion lor im

NSF Fom 1239 {1 0/99) Page G-l USE AOOITTONAL SHEETS AS NECESSAFIY



User :  de rshem
Hos t :  beo rn
C lass :  beo rn
.lob: / tmp/Acro-Daygc



lNF0Rll4ATlON ABOUT PRINCtpAL tNVESTIGATORsi/pROJECT DtREcTOFS(pUpD) and
ccPRINGIPAL INVESTIGAToRS/co.PRoJEcT DIRECToRS

Submit only oNE copy ol this lorm{oreach PUPD and co-Pl/PD idenlified on the proposal. The fom(s) should be afiached to the original
f:f::i"T^:1","]11!jlglc s€ction ll.B. submislion-ot lhis inlormaiion is volunrary;nd is nol a prccondirion ot award. This informatr:o; willn9t 9e- discloleq fo extemal peet rcuiewes. Do Nor INjLUDE rHIs FqRM tvITH luy or rus bt aar copAs oF youR pRoposaL asTHIS MAY COMPROMISE'IHE CONFIDENTIAUTY OF THE INFORMATION.
PUPD Name: Herberl L Dershem

Gender:

Ethnicity: (Choose one response)

Race:
(Seiecl one or more)

Disability Status:
(Selecl one or more)

I lt{ale E Female

E Hispanic or Latino E Not Hispanic or Latino

E American Indian orAlaska Native

E Asian

E Black or African American

0 Nalive Hawaiian or Other Pacific tstander

E White

D Hearing lmpairmenl

E Visual lmpairment

E Mobility/Orthopsdictmpairment

E Other

I None

Citizenshlpi (Chooseone) El U.S. Citizen E Peman€nt Residenl E Other non-U.S. Citizen

Check here lfyou do not wlsh to provide any or allofthe above informa on (excluding pl/pD name): E
REQUIRED: check here il you are curen y serving (or have prevlously 6e&ed) as a pt, co-pl or pD on any federallylundedprolect tr
Ethnlclty 0etinltlon:
Hlspanlc or Lallno. A person ol l\,4exican, Puerlo Rican, Cuban, South or CenlralAmefican, or oih€r Spanish culture ororigin, isgardless

Race Definltlonst
American Indian or Alaska Native. A pe6on having origins in any oi the original peoples of North and Soulh Amedca (including Cenha
Amedca), and who maintains t balaffiliation or communitv attachmgnt.
Aslan..A person havingorigins in any ol the originalpeoples oflhe Far East, Sourheast Asia, orthe Indian subconiinenl inctuding,lor
example, Cambodia, China, lndia, Japan, Korea, l\,4alaysia, pakistan, lh€ phiippine lslands, ihailand, and Vielnam.
Black or Afrlcan American. A persol having or,gins in any ot t,r€ btack rada. groups ot Atnca.
Natlve H€waiian or other Pacitic tstander. A person having o gins in any otlh€ iiginat peoptes of Hawaii, Guam, samoa,
or olher Paciiic lslands.
White. A pe6on having origins in any ofthe originalpeoptes ol Europs, the l\,liddle East, orNorlh Atrica.

WHY THIS INFORMATION IS BEING REQUESTEO:

The Fedelal Government has a continuing commilmenl to monitor lhs opeaiion oi ils review and award processes to id€ntify and address
any inequilies based on gender, race, elhnjcity, or disability ol ils proposed Pls/PDs. To gather inlormation needed lorihis importanl
lash, lhe proposer should submit a single copy oJ this lorm ior each identilied PI/PD wilh each proposat. Submission ot the requested
inlormalion is voluntary and wjllnot affect lhe organization's eligibility loran award. However, informatidn not submiited wi sedousjy uncjemine
the slatislical validity, and therefore the usofulness, ol inlormation recieved from others. Any individuat nol wishing to submit softie or a lhe
inlormationshouldchocktheboxprovidedlolthjspurpose-(TheexceptionsarethePl/PDnameandtheintormalionaboutp orFederatsuppoar,the
lasl queslior above.)

Colleclion of this infomaiion is authorized by lhe NSF Act of 1950, as amended, 42 U.S.C. 1861, et seq. Demographic data al/ows NSF io
gauge whelher our programs and olher oppodunities in science and lechnology are fairly reaching and benefitang everyone rcgardless of
demographic category; to ensurc thal those in undeFrepresented groups have lhe same knowledg; of and accesis to programJand other
research and educalional oppu unilies; and 1o assess involvemeni ol inlernational invesligators in woft supported by NSF. The inlormalion
may be disclosed io governmenl contraclors, expeft, volunteers and researchers to complete assigned iork; and to other govemment
agencies in order lo coordinale and ass€ss programs. The infofination may be added io the Reviower lile and used to select poiential
candidates lo serve as peer reviewers or advisory committee membels, See Systems ot Fecords, NSF-50, .Pdncipal Invesligator/Proposal
File and Associaled Records", 63 Fed€ral Register 267 (January 5, 1998), and NSF-51, 'Reviewer/Proposat File and Associ;ted Records.,
63 Federal Registe. 26€ (January5, 199€).

NSF Fom 1225(10,€S)



INFORMATION ABOUT pRtNCtpAL tNVESTIGATORS/pROJECT DIRECTORS{pUpD) and
co.PRINCIPAL INVESTIGATORS/co.PROJECT DIRECTORS

submil only oNE copy ollhis lormforeach PyPD and co-PlPo identilied on the proposai. The lom(s) should be anached to the oiginal
fl:tT:l"T^.3;,"11"^d'1:.9:9^s.:1tl:: ll1 slbl:f:.91!t:-,I9gqt,!ii" y9l1"riry ana is noiaireconorrion or awad. rhis inrormation wirlnot be disclosed to external peet rcviewets. Do Nor IN'LuDE rnts ronu wrn iiv or iai brann couns op vouR pRoioi;i;i
THIS MAY COMPROMISETHE CONFIDENTIALITY OF THE INFORMAI'ION.

PUPD Name: Ryan l\,4cFall

Gender:

Ethnicityi (Choose one rcsponse)

Race:
(Selecl one or more)

Disabillly Status:
(Select one or mo.e)

Cltlzenship: {Chooseone)

E tvate E Female

E Hispanicor Latino I Not Hispanic or Latino

E American Indian orAtaska Native
E Asian

O BlackorAlrican American

D Native Hawaijan or Olher pacific lslander

E White

E Hearing lmpairment

E Visual lmpairment

D Mobility/Odhopediclmpainnenl

E Other

E Nono

E U.S. Cilizen E Pennanent Residsnt E Othe. non-U.S. Citizen

Check here ll you do not wish to provide any ora oflhe above Intorma on (excttjding pt/pD name): E
BEoUIRED: check here if you are currenfly serulng (orhave previousry served) a6 a pr, co-pror pD on any fecreraly fu nd€dprorcd n
Elhnlcity Definition:
Hispanlc or Latino. A person ol l\,lexican, Puerto F ican, cuban, south or central Ame caf, or other spanish cultlre or origin, regafd essof raco.
Race Detinitlons:

iTji11"]19:: "!l]3,"-F 
Nalive. a pe rson having origins in any ol the original peoples ot Nodh and sourh America (inctuding cenlralAmencaJ, an0 \irrho narnlarns lribal allil;aliOn Or communilv atracnmenl,

l-"]*,1l"j1Tl1l9-g,ls,ns,in aly ol lhe original psoples of h€ Far Easr, sourheasr Asia. or rhe Ind an sJbcorilrnr inc Jdins, ro,exampr€' Lambodra, uhrna, India, Japan, Korea, Mataysia, pakistan, the philippine lslands, Thailand, and vietnam.E|aCK orarrcan Amertcan. A persol having origirs;n any ol lhe btack racialg,oLlps ol Ataca
Natlve Hawaiian or other Pacitic lsrander. A person having origins in any ollhe; ginar peopres of Hawaii, cuam, samoa,or olher Paciiic lslands.
White. A person having origins in any ot lhe o ginal peoples of Europe, the l\,{iddts East. or North Arnca.

WHYTHIS INFORMATION IS BEING REOUESTED:

The Federal Governmenl has a continuing comfiilmenl to monitor th€ opehtion ol its review and award processes lo identily and address
any inequities based on gender, race, ethnicity, or dlsability ol its proposed Pls/PDs. To gather inlohalion neeaea iorinis imfo'i-rr,r
13,"!L:-fl:p":"1.:h"!1d,",19.i1 1."ilqj" copy of this lonn for each identilied P|/PD wiih each proposat. Submission ot lhe rcquested
]:t:T9]l9l f ":i9]"ry "id,wrll 

nor allecl lhe_ organization's eligibility tor an award. However, inlormation not submitled wiit seriousty und;rmine
me slallslcal valdlly, and lherelore ihe usefulness, of inlomation recieved from others- Any individual nol wishing lo submil some or all the
inlormation should check lhe box provided forthis purpose. (Ihe exceptions are lhe Pl/Po name;nd the intormation abo'ut prior Federal support, lhe
last ouestion above \

Colleclion oi lhis inlomation is aulhorized by the NSF Act ol 1950, as amended, 42 U.S-C. 1861, et seq. Demographic data a ows NSF iogauge whether our programs and other oppodunities in science and technology are iakly reaching and benefiling everyone regard ess ol
demographic category; to ensure ihat those in under-represenled groups have the same knowledge ol and accesl to programiand other
research and educational oppurlunilies; and to assess involvement oi inlelnational investigators in work supponed by NSF. The iniomation
may b€ disclosed to govemmenl contraclors, expsrts, volunleers and researchers to coinplete assigned worki anl to other govemment
19:1il:,"-i,,"ld!i ]o *gtdinale and assess plograms. The information may be added ro the Reviewer lite and used to sete;t potential
c€nd|dales to serve as peer reviewerc or advisory committeo members, Se6 Systems oi Records, NSF-50, ,principal Investigato#roposal
File and Associated R€!ords', 63 Federal Register 26T (January 5, 1998), and NSF-51, "Reviewe/proposat Fite and Associ;ted Rec;rds',
63 Federal Register 268 (January 5, 1998).

NSF Form 1225{10/99)



NATIONAL SCIENCE FOI]NDATION
4201 WLSON BOIJLEVARD

ARLINGTON. VIRGINIA 22230

DIRECTORATE FOR EDUCATION
AND HI]MAN RESOIJRCES

Division of Undcryraduate Education (DUE)

Dr. Herbert L. Dershem
Department of Computer Science
Hope College
27 Graves Place
Holland, MI 49422-9000

Re: DUE - 0088407

Dear Dr. Dershem :

ocT 1 8 2000

We have considered carcfully the proposal that you submitted to the National Soience Foundation's
Course, Cuniculum and Laboratory Improvement (CCLI) Program. I regret to inform you that we
are not able to provide support for your proposed project.

The Foundation's decisions regdrding project support are based primarily on the perceived
scientific and educational merit of the proposals. The advice we solicit and rcoeive from the
reviewers enters heavily into our decisions.

Verbatim (but anonymous) copies ofthe reviews received for your proposal are enclosed The
comments ofthe reviewers and staffjudgment serve as the basis for our decision Please
understand that individual revi€wet comments do not necessadly reflect the Foundation's policy or
position.

We are gratefut for your interest in improving undergraduate education and appreciate your effort
ill preparing and submitting a prcposal. I hope the €nclosed information and the rcviews explain
the reasons for the Foundation's actions, bul ifnot, please contact the Program Officer who
managed the review ofyour proposalat (703) 292-8666

Sincerely,

7a-'- Y {#,r-
Norman L. Fortenberry
Division Director

Enclosures
Copy to: Business Officer or President

Hope College
P.O. Box 9000
Holland, MI 49422-900



NATIONAL SCIENCE FOUNDATION
4201 WLSON BOIJLEVARD
ARLINGTON. VIRGINIA 22230

DIRECTORATE FOR EDUCATION
AND HUMAN RESOURCES

Division of Undergraduate Educatiotr (DUE)

Dr. Herbert L. Dershem
Departrnent of Computer Science
Hope College
27 Graves Place
Holland, MI 49422-9000

Re: DUE - 0088407

Dear Dr. Dershem :

As indicated in Dr, Fortenberry's letter, erclosed a.re the reviews ofyour Course, Curriculum
and Laboratory Improvement (CCLI) proposal. These reviews were witten by faculty and
othe! professionals from the scientific community interested in the improvement of
undergmduat€ education, and they were a major factor in determining that your proposal
could not be funded within the budget for CCLI. A written summary ofthe discussion by the
panel also is enclosed.

Firstly, con$atulations on a wcll-w tten prcposal. The reviewers and I very much appreciate
the quality ofyour writing, However, the rcviewels found two areas ofmajor concem with
this proposal with which I concur: all major components ofthe project already exist, having
been developed with NSF REU support, and no substantive evaluation ofthese components
has taken place in the context of enhanced student leaming. The proposal does not address
why your approach is superior to several other similar efforts. In order to make this case, you

must evaluate yow curent software products in terms of student learning. I suggest that your

appropriate next step should be to evaluate the materials that you have already developed, in
terms of student learning not simple utility, and then, if the evaluation is positive, to develop
ar EMD:Full proposal for review in a future CCLI routrd.

We appreciate your efforts on behalf of undergraduato education

Progmm Director
Division of Under$aduate Education



NATIONAL SCIENCE FOUNDATION
Arlington, VA 22230

DIRECTORATE FOR EDUCATION AND HUMAN RESOURCES

Division of Undergraduate Education

Course, Curriculum, and Laboretory Improvem€nt (CCLI)

Getrerel Itrformrtion for Applicants, FY 2001

The CCLI program received l04l proposals requesting $ 170 million by the deadline ofJune 6,
2000. lt is anticipated that $40 million will be available for these projects and that these firnds
will permit approximately 300 goposals to be supported in the CCLI program, More
specifically, 427 proposals were submitted to the Educational Materials Development (EMD)
track, 592 to Adaptation and Implementation (A&l), and 22 to National Dissemination (ND).
The program expects to make about 100 EMD awads, 200 A&l awards, and 5 ND awards.

Each proposal was considered by a panel of reviewers, each of whom received a copy of all
proposals to be reviewed by that panel. Each panel member read and wrote reviews of the
proposals and then the panel convened as a group to discuss the proposals under consideration.
Following these discussions, reviewers completed their individual written reviews of each
proposal. The written remarks are addressed to the NSF and reflect the views of individual
reviewers. In most cases, one member ofthe panel preparcd a summary ofthe discussion.

Decisions about particula! proposals are often very difficult, and factors other lnan revrewer
comments and ratings enter into th€ decision. Comments by a reviewer must sometimes be
considered in the context of other reviews by the same person. Maintaining appropriate balance
among disciplines, the availability of other funding, the total amount of funds available to the
program for proposals, and general foundation policies are also important decision factors.

Additional information about the decision on yotu proposal is provided separately. please feel
free to contact the program director if more infomation would be helpful. To see the awards that
.rre made as a result of this competition, you are encouraged to consult the Division of
Undergnduate Education's (DUE) Web-based Project Informarion Resource System (PIRS) st
<http://w\r'w.ehr.nsf.qov/PlRweb/Search>. This resource is intended to provide access to
currert information about projects funded by the NSF though the programs in DUE.

lhe CCLI program will operate again in l-Y02. A revised program solicitarion and the
application deadline will be available early in 2001 on DUE's Web site at
<h!pxl!^U!€bl4gigq!@!&Dug>. Revised proposals are definitely welcome and will be
si,'/en d de novo re.view.



w
PR€P€9AL REVIEW FORMI{ATIOT{AL SCIENCE

FOUNDATION

OMS NO: 31,|5-0080
[sF FORI' 1 (t0198)

PROPOSAL NO:
oo 83 40 -7 INSTITUTION: ,

h nz Ca//< a2,
PRINCIPAL INVESTGAToR:
Dor.Ae^- ,  t**zuf

^"II^ff!'e->
l B 6 p o * m + c  - . . "  t  z'L]--21 

-i - ^., -.]-"t 2'e",,1,i l ,/ '<....r ' , z.lk , 2n,t, ro--"-J -^ tc-w,.q J^a.c.I

'ctiterlon 1; whet ls th6 Intellectu.l merit of th€ proposed 'ctivity? e:S '

'c.iterion 2: what atE the bro.der lrnpacts of itre proposed 'ctiviv?

Pleas€ attach a separate she6(s) with your evaluation of this proposal with respecl to each oJ the
above c.iteria o€r istructions on th€ pr6/ious page. Your specifc comments on the proposal s

slrenglhs and weakn€sses are cdticsl Do not share copy. quote or olhetrll,lse use or disdose
mate;al f.om this proposal. Destroy it aier you complete your r6view

Summary statemGnti (lnclude codments on lhe relative importance of lhe two cdteria in assigning your
- 

rating. Conunue on an additional Peg€' if necessary')

I Jl-4 o*a c4-?1 )

Ove€ll Ratlng (ch€ck one);
E Ercellent:
E Vory Good:
E Good:
E Falr:
E Poor:

outstanding proposal in all lespeclsi d€serues high€st pdority for suppo( . .
High quality p.oposalin nsaiy allre€peds: should b9 suPponed I etan possrors

A oualiw Droposal wonhY or suPPon.
Propossllacking in oneoa more cattc€l sspects; key issues need lo be addr€ssed
Proposal has 6edous defqoncie6.

NSF k€ep6 r€viows and your idenlity as a €vi€w€r of sp€clic propo
We witl, how€ver, send lhe Pdncipal Investigstor(3) a copy of lii6 16

REVIEWER'S
SIGNATURE:

sals confidenlial to the maximum sxtent possible
,i€w wilhout your name and affilialion.

REVIEWER'S I{AME AND ADORESS trYPED):
OTHER SUGGESTED REVIEVVERS (OPTIO

FASTLANE PIN:

PLEASE RETURN BY:



Panel Surnmary
0088407
Dershem
Hope College

An Object-Oriented Execution Visualizatiotr Envirotrmetrt for Leartritrg Introductory
Computer Scietrce

This EMD proposal for $74,000 represents an extension of sevenl previous grants to Hope
College. This project consolidates previous work into a single environment to aid i[ studeflt
mastery of introductory computer science colcepts. The goals ofthis project are to build a
visualization environment ftom prcviously fimd€d components; to integrate this environment
into a complete course with web-based lectures, in-class activities and homertork; to evaluate
the environment though student surveys, shrdent usage logs and extemal exp€rt evaluations;
and finally to disseminate these materials aod build a "community ofusers." The requested
fimds are largely for faculty salaries. The University will provide matching funding for these
cosls.

Skelgths:
Very wcll-wdtten prcposal
Specific goals clear
Good that this wo* is based on previous work
Visualization is a "hot" topic
Hope College shows solid suppod for the proposal
Cood use ofREUs
Outside revieweN good idea
Good modul€s

Concems:
Original challenge not reiterated, only implict
Evaluation and assessment is weak
What are outside reviewers reviewing?
How this project is significantly different ftom BlueJ
No evaluation until 2002; does this mean no evaluation the first year?
Shouldn't the beginning materials also be evaluated befor€ firll development?
Need for 4 sunmer months might be excessive since materials already exist
Not clear what the work is, given that most of the compolents arc in place

Suggestions:
Move this into the realn of EMD dissemination to a larger audience
A set of surnmer workshops moving project to a higher level; include more institutions;
more diveNity



l{aTtot{a|- screNcE
FOUTIDANO

PROPOSAL REVIEW FORM O{lE NO:314t4060
NSF FORM 1 (.rry98l

PROPOSAL flO:
oo 8a 40 1

-INSTITUTION:

tJo o- 1o//< q-e,
PRI CIPAL Ii{VESTIGATOR: 

'

De,,-,tA.,.,,., , tJ.ct ef
n"Ii"fofl't,,D

FBo-Po-SALniLE: - -
lla oL; e.,r - art e-nt*-ezl trt.u*ztt A6.-!r zit.- L4r"-)"^-1 A'' Loow,)c aA

'Cdterion t: what i3 the Int€llec&:l merit of th6 proposed acdvit? e:S

'Crit3rion 2: What aru lhe bro.d6t lmp.cts ot the propG€d activity?

Pleas€ atlach a separdte sheet(s) with your evaluation of lhis proposalwith .esP6cl to each ot the
above cnteria per instructions on the previous page Your specifc @mments on the proposal's
strongths and weakness€s ar6 critical. Oo not share. copy. qlole or olherwis€ use or disdose
matedalftom this proposal, osstroy it affer you complete your review.

Sunmary St tem€nr: {lnclude comments on the Glalive importance oflhe lwo criteria in assagning your
rating. Contnue on an additionalPage ifnece3sary')

Ov€rall Ratlng (check one);- 
C Excellent: Outstanding proposalin all r6specls; deseNes high€st priodv for support'
E vsry Good: High qlalit proposal in neady all €sp€cts: should be supported if at all possible'

EOooa: A quality proposalworlhy ofsupport'
E Sair: Proposal lacking in oneormors ciilic€l aspsds; key issues need to be addessed

E Poor: Proposalhas s€rious deficiencies,

EN II II;IYIL|:t|E.I(EI'-'J

NSF keeps reviews and your identity as a €viewer of specilic propo
We will. however, send lhe Principal Investjgalo(s) a copy oflhis re'

REVIEWER'S
SIGNATURE:

rals conlldential to the maximum eneni possible
/iew wilhout your name and affiliation.

REVIEVVER'S NAME AND ADORESS (TYPED):

O REVIEWERS

FASTI.ANE PIN:

PLEASE RETURN BY:

til



Proposal # 0088407 Hope College Dershem
An Object-Oriented Execution Visualization EnviroFment for Lcaming Intro. CS

Summary / Goal: The prcposal descdbes a plan to use existiig adifacts ftom Fevious NSF
grants to develop softwarc and course materials to support +ing visualization as a leaming tool
for OOD in an inhoductory CS course.

Strcngths:
. Goals are very clearly stated.
. Reuse ofcunent materials / extension ofprior work.
. Collego shows obvious support for the work.
. PI and Co-PI have the background to suppod tle prdposal.
. Curent NSF gant will expire before this proposal wjould begin so there v/ould be no time

conflict.
. Panel ofoutside reviewers should give objective rwJew.

Concems:
. Evaluation criteria is unclear
. How is it difer€nt ftom BlueJ?
. Where else is ObViz used?
. Is there a contribution to the CS Ed knowledge base Fere?

Dissernination Plan:
. Seems adequate
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NSF Proposal # 0088407
PI-HerbertLDershem
Co-PI-RyanLMcfau
Hope College

An Object-Oriented Executiotr Visualization Environment for Learning
Introductory Computer Science

Intellectual Merit
This does address a major challenge in CS education
It does build offofprevious research.
The evaluation process is lacking in details.
First goal is to put together previous work? Don't we all do this?
Second goal is to put it in new environment? Don't we all do this?
Third goal to €valuate it, but arc you evaluating effectiveness or only utility?
Outside evaluations appears nice, but what are they reviewing? Only the material, what
about the outcomes or topics, etc..
Fouth goal to disseminate?
The target audience, pedagogy, and lit review s€ems good, I only question where it
would go flom here?
Adequate university suPport? Hope Coll€ge has some matching funds which some
proposals did not have as much.

Breadth oflmpact
Enhancing student leaming is the goal and as such it must be measwed.
Without this it will be oflittle use to other institutions
100 students and two facirlty? How can we get more bang?
Not sure where it would go ftom the end ofthe proposal.
Not enough faculty appear to be involved.
Does not address common themes ofNSF DUE.

Conclusions
Well written proposal. S€ems like going to the NSF money machine too many times
without getting some support fiom elsewhere for research

Rating
Good with major additions to proposal, fair as currently wntten.
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Prcposal Number: 0088407
PI: Herbert Dershem
Hope College

The project aims to build an €nvironm€lt for visualizing program execution in support ofstudent
leaming, use thesg matedals in an introductory Java-based computer science course, evaluate the
impact of this, and disseminate the materials.

The PI's are qualified and have had successful NSF research in the past. Some ofthe
components ofthe proposed system are alrcady in plac€ Aom this research.

The choice ofclasses and methods in object-odented prograrnming, recursion, and event-driven
programming as the thee instructional topics to focus on was a good choice that came out of
previous work. Including lecture illustratiols, and both in-class and out-of-class activities was
also a good idea.

An evaluation plan involving student survey data and monitoring usage ofthe software is
provided. A plan to evaluate student leaming is not included. Having a panel of outside
reviewers was a good idea. Perhaps the panel could b€ involved in designing assessment
materials to evaluate student leaming.

A dissemination plan is included. Giving a workshop allowing participants to use the materials
to design activities for their own students was a particularly good method ofdissemination.

This has the potential to be a very good use oftechnology in support ofprogramming insfuction.
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0088407 EMD
I)ersh€m Hope Coll€ge

An Object-Oriented E(ursion Visualiz&tiod fnl'lronmeDt for Learning Itrtroductory Computer Science

Goal
The goal ofthis proposal is to develop web-based visualizatlon etrvironme s via modules that will enhance student

leammg.

StrenEths
ne proposal builds upon previous NSF gra s and extends pdor wo* to include topics such as eventdriv€n actions

and reculsion. The Pl has delineated clear goals a1ld objectives of the Project

Limitations atd Co nc ems
There exist conceds relative to the proposal. The proposal lacks idrovatioD &nd latelal devoloPment that can build

upon €xisting rnaterials to achieve a $eater ifipact to the intended audierce. It was difficult to see the long-term

impact ofthe proposal and how it would best selve the computi[g cornmunity at large

Evaluation and Ass essment
The asse$ment ofthe project seemed adeqn.te, but lacked breadth and dcpth. The use of outside reviewen s€emed

apprcpriate, although it is qu€stionable what tbeir role might be.

Dissemination
The disseminatlon appearcd weak as it involves a possible submissiol as a paper or a worklhop to a SIGCSE

symposium, It is not clear if othcl dissemination avcdues w€rg cxplored.

Btdget
ApFopriate for proposal.

Radrs. Good
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0088407
Dershern
Hope College

An Object-Oriented Executiotr Visualization Etrvirotrmetrt for LearDitrg Introductory
Computer Scietrce

This proposal comes from a PI with a strong record ofparticipation and completior ofNSF
funded work. The visualization materials that have beerl d€veloped at Hope have been
disseminated in the past and the REU project has critical acclaim.

This EMD proposal for $74,000 reprcsents an extcnsion ofseverul prcvious grants to Hope
College. This prcject attempts to consolidate prcvious work into a single environment to aid in
stud€nt mastery ofintroductory Computer Scieooe concepts. The goals ofthis project are to
build a visualization envilorunent aom previously fimded components; to integrate this
environment into a complete cowse with web-based lectuos, in-class activities and homework;
to evaluate the environrnent though student surveys, studetrt usage logs and extemal expert
evaluations; and finally to disserninate these materials and build a "comnunity ofusers." The
requested funds axe larg€ly for faculty salaries. The University will provide matching fi.rnding
for these costs.

The materials address three instructional topics: class/method protocol for OOP; recusion and
event -driven computing in Java.

This ploposal acknowledges the existence of the BlueJ project in Australi4 and of the software.
What the proposal does not make clear, however, is how this differs significantly &om that
effort. or how it would mesh with it,

This extension of the earlier work at Hope is clearly outlined. It fills in the gaps in tems of
suppllng ancillary lecture and homework materials so that others may more easily adopt the
matelials. It also utilizes visual enviroDmerfs for the development ofprograms capitalizing on
the strenglhs of the co-PI. The proposal indicates that the work on the ObViz has been used
"elsewhere", bur that is not documented.

The assessment portion ofthe project includes survey instruments and logging data as well as
outside rcviewers, but does not include studelt performance or retention. Demographics of
students ard leaming objectives arc also rct addressed,

Th budget seems rcasonable. There does not seem to be a plan for cotrmercial distribution, but
through Aee distributiol tluough professiorBl societies and the web This material is leaching a
state of development that should move it beyond proof-of-concept. The goals may not be far-
reaching enough.

Ratirg basis
Summary and challenge faced: implicit in other rvork-Fevious Foblem no discussed
enough, good
Clarity of goals very good
Rationale for activity selection plevious worh good
Student backgrormd considered not addressed
Assessment ofstudelt leaming student use, not student leaming: good



Effectiveuseoftecbtrolory exoelle4t
Capability of faculty
Adequacy of facitties aud commih€nt excellent

Lntegration into academic program very good
Conbibution to lomwledge base good
Communication of results
Poteutial for wide-spread disseminatiou and adequacy ofplatr excell€nt
Which objective ad&essed

quality SMET (v€ry good) int€rdisciplinary (ro attempt)
uodErrEpresented group (!to 8tt€[pt)
national standards (outdlted)

lit€rdcy (some)
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Proposal Number: 0088407
PI: Dershem, Herbet
Co-PI: McFall, Ryan
Institution: Hope College
Title: An Object-oriented Execution Visualization Environment for Leaming
Introductory Computer Science

Project goals:
l. build environmenl lor visualizing program execution
2. produce materials that use the visualization envircnment for a Java-based CS I course
3. evaluate the impact ofthe environment on leaming
4. disseminate materials/evnironment

St€ngths:
Well written proposal.
Builds a good, comploto aase for the project. PI is well qualified to do this work
Good institutional support showr by academic year release time.
There is good use ofNSF REU!

Concems:
Greater majority ofthe work is to be done duing the first summer (2001). However, no
plans for evaluation are included for developing the evaluation materials until Summer
2002. Does this mean that no evaluation will take place dudng the 2001-2 academic year
when the course is first taught?? How will the PIs evaluate the success/failue ofthe
materials d€veloped?

The need for 4 summer months (including both PI and co-PI) for the second year seems
excessive. Unless there is a major disaster, what major development needs to occur which
would require this much time?

The panel ofoutside reviewers is a good idea. It is unclear what they will be reviewing -

arc they only looking at the matedals dcveloped? Peftaps they might be more helpful at
the beginning ofthe development process by rcviewing the types and content ofmaterials
to be developed. Is the panel meeting together or is each member ofthe group reviewing
the materials separately?

Would be helpful to know the number of students who would be alfected.

Budget:
Budgot is all salaxy.
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Proposal Number: 0088407
PI: Heftert De$h€m
Institution: Hope College

This proposal builds on considerable previous work to extend capabilities for
visualization in the intloductory computer science course, More specifically, the
proposal seeks to provid€ support for faculty ove$ight for on-going studenffaculty
collaboration in integating cxisting tools into curlent couses arld to expand those tools
somewhat.

The PI has an extensive and strong track rccord of facilitating on-going studenffaculty
research, and this proposal contains many solid components that reflect this experience.
The goals and objectives are well defined and clearly stated, the environment for the
work is clearly described, past work is described with appropriate suppoting figwes, the
implementatiol plan and timetable arc well laid out, the eyaluation plan includes both
intemal data collection and extemal reyielv, and the dissemination plan follows the well-
establish€d folm which the PI has used with considerable success in the past. Altogether,
the writing and organization for the proposal are nicely done.

With these many positives, however, the ploposal contains relatively description ofthe
actual work to be done. More specifically, the proposal d€scribes four existing packages
developed by the proposers: ObViz as a visual interface for invoking clasyobject
methods, VizFun for visualizing the execution ofrecusive methods, AWTViz for
viewing Java event-ddven method calls, and JaDE as ajava D€volopment Envircnment.
The proposal seeks to integrate these tools, but it is not clear just what this wo* might
entail as each piece seems to be complete already. Similarly, little detail is provided for
the logging component ofthe work, or how the logging described here would differ from
efforts underway by others (e.g., Samuel Rebelsky at Grinnell College). Finally, while
the proposal references the Blue and BlueJ environments, there are few details
conceming how the cunent/prcposed effon might differ.

Altogether, the proposal $eates a sellse that the new work will continue the on-going and
suacessfirl effort ofthe PI and his colleagues, and the proposal has many qualities one
might expect of an experierced gnnt-writer and developer. However, the proposal also
seems overly brief concemhg some important details and directions.


