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NARRATIVE

. Major Objectives of the Project

This project will seek to accomplish four major objectives. These are
sumﬁarized below:

1. Enrich the computing experience of talented high school students by
exposing them to different techniques and applications of computer science.

2. Introduce participants to a disciplined approach to computer program design,
implementation, and testing.

3. Expand the participants' view of computer science by exposing them to a
variety of types of computers and programming languages.

4. Inform the participants about various career opportunities in the computer
field.

The availability of the microcomputer has greatly increased the number
of high school students who are exposed to computing. Many of these students
develop a strong interest in computer science as a field of study and as a
potential career. Often, these students quickly surpass their teachers in
computing knowledge, and lack the challenge of an expanding horizon of ideas.
The first objective is to challenge these students by presenting to them new
computing techniques and applications that will give them both an expanded
set of toois and new ideas of applications for these tools.

A problem currently observed by computer science instructors at the college
level is that talented students who have done substantial computing work in
high school, have frequently accumulated many bad habits in program design,
implementation, and testing. This occurs because there is little or no direction
given in this area by high school faculty. The second objective of this project
would be to develop a disciplined approach to programming through instruction
in top-down design and structured programming techniques and through enforcing

their practice in individual student projects.
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Most high school students have only used one or two different computers,
usually microcomputers, and know how to program in just one language, usually
BASIC. The third objective is fo expose the participants to a number of
different types of computers including minicomputers and a large time-sharing
system, and to teach them additional programming languages. This will be done
in the context of the idea that certain machines and languages are more appro-
priate for a given application and there is no one machine or language which
is best in all circumstances.

The presence of microcomputers in the high school has served to increase
the awareness of computing as a career option among high school students.

The final objective of this project is to increase the participants' under-
standing of career possibilities in the computer field and of the preparation

required so that they can better plan their future education.




II1.

Project Description

The 40 participants will be involved in four activities during this
project. These activities are described below.
1. Core study class

This is a class which will meet for one hour each day and which all
students will attend. The topic of this class will change after three weeks.
During the first three weeks the topic will be structured programming and
design. This will emphasize the disciplined approach to computer programming.
During the last three.weeks the topic will be computer organization and
assembly language programming. This class will emphasize the general organiza-
tion of a computer at the register and machine instruction level.
2. Elective study cl§ss

Two elective study classes will be offered each day. Each participant
will choose one of these classes in which to enroll. During the first three
weeks the offerings will be FORTRAN programming and PASCAL programming. Data

structures and computer graphics will be the topics available in the last

three weeks.
3. Individual Projects
Each participant will be required to design and implement an extensive

program system as his or her individual project. This part of the project will

be especially adaptive to the backgrounds of the students, presenting challenges

appropriate to their background. It will also give the participants a degree of
independence and responsibility. The goals for the individual projects will be
determined by the participants in consultation with the project director, the
faculty research supervisor, and the student assistants. Each participant will
have one-half hour each day appointed for meeting with a student assistant to

discuss progress and problems with the project. The student assistant will



refer the participants for consultation with project faculty as needed. The
meeting times of participants with student assistants will be scheduled during
project periods and the elective period when the participant is not in class.
4, General Session =
One hour each day will be a general session attended by all participants.
This session will, during the first four weeks, deal with special topics in
computer science not otherwise covered in the scheduled courses. During the
last two weeks, the participants will present the results of their projects
during this time period. A tentative schedule for this session is as follows:
Week 1. How to use the available computer systems.
A presentation of the details of using the available systems
including job control language, editing facilities and utilities.
Week 2. Careers in Computer Science
People who are working in computer careers will discuss such options
as business data processing, scientific computing, systems programming,
and computer engineering. Emphasis will be placed on activities carried
out in a given job and the educational preparation necessary.
Week 3. Applications of Computers
Participants will see, by example, many of the unique ways a
computer is used. Actual software will be demonstrated and the parti-
cipants will have an opportunity to gain hands-on experience with this
software. Applications included will be simulation, data base management,
computer art, artificial intelligence, and word processing.
Week 4. Impact of Computers
During this week the general session will deal with the impact of
the computer on our society. Topics will include computer ethics, computer
crime, computer impact on finance, computer impact on privacy, and the

role of computers in the future world. Approximately half of each one-

A



hour general session will be devoted to a lecture on.a topic with the
participants discussing that topic in small groups during the remaining
half-hour.
Weeks 5 § 6. Reports on Student Projects

Each participant will be given an opportunity to present a brief
report on his or her individual project.

A tentative daily schedule is given on the next page.




309foxgd TenpIATpU] 00:S - 00:v
sxoand
s3oafoxgd SuoTjled SI991 -0y asn
uo sijxodey 1oeduy -11ddy -B) 01 MOH UOTSS9g [BISUDY 00:F - 00:%
s2In1onIlsg eleq Sutmwexdoxd 'TVISVd Z Ssel) Apnis 2AT3297H 00:€ - 00:2
109f0xg TenpTATpPU] 00:2 - 001
young 00:T - 0¢°11
323foxq TENPIATPUL 0£:TT - 0g£:0T
sotydexg xeindwo) utuurexsoxd NyM.IL¥0d 1 sseld Apnig aATII91H 0%:0T - 0%:6
Sutw
-uexdoxg o8endue] ATquassy ustsaqg
pue uotleziuedip xeindwo) pue Sutuweidoxd peaInionils ssel) Apnig axo0) 0S:6 - 05:8
9 YeeM S oM ¥ s ¢ o9M Z A°=M T 3°3M
ag1nagHds J1doL ALIATLOV HWILL
SHILIAILOV ATIVA 40

41NAgHOS




TIL. Staff
1. Staff Positions
The following are the staff positions fér this project with their corres-
ponding duties and responsibilities:

Project Director. This person will organize the program, oversee all

arrangements, schedule all sessions, select participants and staff,
and be responsible for all necessary expenditures and reports. In
addition, he will teach the core study classes and supervise the
projects of 20 of the participants with help of two student assistants.

Individual Project Supervisor. This person will supervise the projects

of 20 of the participants with the help of two student assistants.

Course Instructors. These people will teach the four elective courses.

Student Assistants. There will be four student assistants who are junior

or senior Hope College Computer Science majors. Each will directly
supervise the projects of 10 participants in cooperation with either
the Project Director or the Individual Project Supervisor. These
assistants will also have supervisory responsibilities in the residence
halls. Their housing expenses will be a Hope College contribution.
2. Qualification of Staff Personnel.
The Project Director will be Professor Herbert Dershem. He received
his Ph.D. in Computer Science at Purdue University in 1969. Since that time
he has been on the faculty at Hope College where he is presently Associate
Professor of Mathematics and Computer Science and Chairman of the Department
of Computer Science. He is the author of eighteen papers, one laboratory
manual (Computer Exercises for Elementary Statistics), and two modules for
introductory Computer Science which will be published by UMAP. Recent papers

authored by Professor Dershem which are pertinent to this project are:



""A Computer Workshop for Elementary and Secondary Teachers', with

J. Whittle, Proceedings of the 1980 National Educational Computing Conference.

"Computers in Teaching, 1979 State of the Art Report of Instructional
Computing: Mathematics and Statistics,'" with D. Smith, CONDUIT, 1980.
"Using Computer Games to Challenge Elementary School Students," with

J. Whittle, The Computing Teacher, April/May, 1980.

"Tower of Hanoi,'" Recreational Computing, Nov/Dec, 1979.

"Recursive Programming in BASIC," Personal Computing, April, 1979.

"Introducing Elementary School Children to the Computer,'" with J.

Whittle, Calculators and Computers, Sept/Oct, 1978.

"Factor Game," Personal Computing, June, 1978.

In addition to his eleven years of experience teaching a wide variety of
undergraduate courses, Professor Dershem has worked with students, teachers,
and administrators at both the elementary and secondary level in the use of
computers. He has, with Professor Whittle, taught four workshops for teachers
in the classroom use of computers, conducted short courses for high school
students in computer programming,'and assisted local school districts in
using the computer to challenge gifted students. He has supervised independent
study and research projects in Computer Science for 27 undergraduates in the
past five years.

Professor Dershem has just completed a project funded by the Local Course
Improvement Program of the National Science Foundation for developing and
implementing a modular introductory course in Computer Science.

The remainder of the staff cannot be specified at this time as their
availability is dependent upon other pending projects. The Individual Project
Director and the Course Instructors will be chosen from among the following

qualified Hope College faculty members:



John Whittle

Education: M.A. in Mathematics, Western Kentucky University, 1963,

Position: Assistant Professor of Mathematics and Computer Science, Hope College.

‘Pertinent Experience: Professor Whittle has co-authored three articles with
Professor Dershem, He has conducted workshops for elementary and secondary
teachers, short courses for elementary and secondary students, and pre-
service courses for teachers in the use of computers. He has taught
beginning and upper-level courses in Computer Science and supervised

many undergraduate computer projects.

Elliot Tanis

Education: Ph.D. in Mathematics, University of Iowa, 1963.

Position: Professor of Mathematics and Chairman of the Department, Hope College.

Pertinent Experience: Dr. Tanis has authored two articles dealing with computer
graphicg and art, eight articles on computer simulations for probability
and statistics, and a manual for a computer-based statistics laboratory.
He has given several lectures on computer graphics and computer simulations
to high school students and he taught a short course for upper elementary
students on the use of microcomputers. He has supervised many undergradute
research projects.

John Watson

Education: M.B.A. in Computer Science, New York University, 1961,

Position: Director of the Computer Center and Lecturer in Computer Science, Hope College.

Pertinent Experience: Mr. Watson has taught Computer Science at both the
graduate and undergraduate level. He has also conducted classes intro-
ducing computers to high school and junior high students and to high
school and junior high teachers. He has written papers on use of computer
terminalslfor college and high school teachers and time-sharing soft-

ware for student use.



Jeff Boes
Education: M.S. in Computer Science, University of Pittsburgh, 1979.
Position: Instructor of Computer Science, Hope College.

Pertinent Experience: Experience teaching Computer Science courses at all

levels.

John Vander Beek

Education: Ph.D. in Mathematics, Oregon State University, 1970.

Position: Visiting Professor of Mathematics, Hope College.

Pertinent Experience: Participant in several NSF sponsored programs on
computing. Experience teaching beginning computer science courses at

the undergraduate level and giving lectures at the high school level.
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IV. Selection of Participants
This project is intended for high school students who are gifted and
who have had some exposure to computers. The following criteria will be used
in the selection of participants:

1. A high school grade point average of 3.0 or higher is required.

2. Experience in programming a computer is required.

3. Preference will be given to those students who are juniors in the academic
year preceding the project, although qualified sophomores will also be
considered.

4. A nomination letter must be submitted by a high school teacher. This letter
should address the student's interest and ability in Cdmputer Science and
motivation toward a computer career.

5. A proposal must be submitted by the student for the individual project
he or she would like to carry out during the project.

6. Special consideration will be given to students with high interest and
ability whose schools have limited computer and/or faculty resources
for meeting the needs of the students.

Nationwide publicity of this program will be obtained both through the

distribution of the announcement by the National Science Foundation and by

submitting announcements to national publications such as Creative Computing.
In addition, Hope College has extensive mailing lists of high schools from
various campus activities. These lists cover all of Michigan as well as parts

of seven other states. A brochure will be mailed to the schools on these lists.
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V. Facilities

The full campus facilities of the college will be available to the
participants of this project. This will include accommodations in a dormitory,
meals in the dining hall, and recreation at campus facilities. It is anti-
cipated that some participants will attend on a commuting basis, and will
hence, not require full use of campus facilities.

Likewise, the full campus computer facilities will be available to
the students. This includes a microcomputer laboratory consisting of ten
Radio Shack TRS-80 disk-based systems, an Ohio Scientific Challenger II,
a Tektronics 4051 graphics minicomputer, and the Honeywell Sigma 6 time-
sharing computer with CP-V operating system. By the time this project is
conducted it is anticipated that several additional microcomputers will be
available including an Apple II, and there is a possibility that the college
will have a larger time-sharing system replacing the Sigma 6. Participants
who own or have access to a microcomputer will be encouraged to bring it

with them where possible.
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A.

BUDGET EXPLANATIONS

Project director's salary is based on a nine-month salary of $24,900, figured

as 2/9 of this salary.

. Undergraduate assistants' salaries are based on $4..00/hour, 50 hours/week for

the duration of the project. The 50 hour/week estimate is minimal since these
assistants will work with participants in the evenings and serve as residence

advisors.

. Fringe benefits are TIAA/CREF retirement contributions by the College and are

based on 7.5% of faculty salaries of $8600.

. This item will include all storage media, paper, and other computer related

supplies. It was computed at $7.50 per participant,
Travel cost is computed as $250 round-trip air fare from Grand Rapids to
Washington plus $100 for room, board, and surface transportation for attendance

of project directors' meeting.

- Printing expenses for a brochure and other publicity materials are included here.

. The computer charges are based on an estimate of 20 minutes terminal connect

time per student per day at current charge rates of the Hope College Computer
Center.
This is based on an estimate of five outside guest speakers for the general

session with an honorarium of $30 for each.

. This is based on NSF contribution of $25 per student per week for room and

board. Actual rates for 1980 are about $73 per week. Assuming this rate will

be $80 per week in 1981, that would represent an average student of contribution
of $55 per week for room and board.

One hundred dollars under office supplies, communications, etc. is to cover
postage expenses for publicity materials and for communication with participants

after their selection.
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BUDGET SUMMARY
For Program Cost Analysis

PARTICIPANT SUPPORT
(Bozrd and Room only; residential projects)

_O__Participants for

®3 25 /wk./student
Commutation (Public Transportation and
Lunch; commuting projects only)

weeks

No. Commuters Avg. Daily Allowance No. Days

Total Participant Support

Salaries and Wages
Director (Administrative $,__3000
Total staff(Not including Secretary)

; Instruction
Total for all other Operating Costs

(Including Indirect Costs Requested)

Total for all Costs

Sum of Budgets | and |l

Total Requested (Round to nearest $10)

. Total Cost per Student-Week: $ _109.80

{ Line F \
\ No. Students x Weeks}

g 2500

)

19

Requested From NSF

Summer: Budget | Acaij;!;:tT:?af:

6000 $

0 $

5500 $
14045 $
6307 $
26352 3
26352 $
26350 $
109. 80 $




ABSTRACT

This six-week summer project provides an enrichment experience in
computer science for forty high school juniors. Through a combination of
course work and problem-oriented studies, the participants will learn the
disciplined approach to project and program design, gain experience on a
variety of computer systems and languages, and be exposed to information
pertinent to planning computer careers.

Each pafticipant will complete four three-week courses from among six
offerings. These will include topics such as structured programming and design,
computer organization, assembly language programming, FORTRAN programming,
PASCAL programming, data structures, and computer graphics. In addition,
participants will attend a general session each day in which special topics
will be discussed. This will include one week each devoted to use of available
computers, computer careers, computer applications, and the impact of
computers.

Each participant will also complete one or more extensive programming
projects on an individual basis ﬁnder the direction of the participating

Hope College faculty and undergraduate assistants.

PUBLICITY ANNOUNCEMENT
Hope College, Holland; 49423; Computer Science; 6 weeks, June 22 - July 31;
40 students, l1th grade. Computer programming experience required. Dr. Herbert

L. Dershem Department of Computer Science (616-392-5111).



NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20550

Januaryv 26, 1881

Directorate for Science Education
Division of Scientific Perscnnel Improvement

Herbert L. Dershem Proposal:SPI B0-24373
Computer Science

Hope College

Holland, MI 49423

Dear Professor Dershem:

We regret to inform you that the National Science Foundation is unable
to support yvour proposal for a Student Science Training Project.

The Foundation bases its decisions primarily on the scientific and
educational merit of each proposal, judged in relation to other proposals
reviewed concurrently. In this regard, we rely heavily on advice from
members of the academic community. Frequently, among proposals judged

to be of substantial but less than highest merit, other factors such as
geographic and subject matter balance are also considered.

To provide information on the basis for the Foundation's decision,
verbatim copies of the academic review materials and the staff's "Proposal
Recommendation Torm," together with an exXplanation of the review and
scoring, will be sent to you at the above address within the next few
weeks. Please understand that individual reviewer comments do not

reflect a Foundation policy or position, and that our decision is based

on the overall weight cof the review.

In the hope that your interest in this type of activity continues, we
will see that you receive a copy ©of next year's program guide as soon as
it becomes available. However, please bear in mind that & future revised
proposal is in no way assured success. The outcome of each review
process always reflects the judgment of the individuals involved and the
nature of the proposals in the competition at that time.

Although the Foundation is unable to support this proposal, we thank you
for submitting it, and assure you that we shall be pleased to consider
future proposals which you may wish to submit.

Sincerely vours,

P

Lewis A. Gigt
Division Director

copy to: F. Sheldon Wettack
Authorizing Officer



