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A Modular Approach to the Introductory Course in Computer Science

:'SUMMAIY OF PROPFPOSED WORK f

The objective of the project is to develop a modular approach to the introductory
course in computer science which will enable each student to meet his or her individual
needs. This approach would be implemented by dividing the semester into three equal time
periods. Each student would then choose, from among several offerings, a lecture and a
laboratory module for each of the three periods. The choices made by the student would
depend on background and career interests. :
In the summer of 1978 nine modules will be developed and a student information system
to aid in.course administration will be implemented. During the 1978-79 academic year
the modularized course will be taught for the first time. During the summer of 1979 a
data bank of exam items will be developed, suitable programming will be compiled, and
review and modification of all modules will take place. Full implementation of the
modularized course will occur in 1979-80. =
The proposed .course would more efficiently serve the computing needs of students in a
variety of disciplines. Since this approach could be useful at other institutions, all
odules will be designed to be transportable. The modular approach will be evaluated in
a variety of ways and the results of the project will be presented at a national meeting
of computer science educators.
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LOCAL COURSE IMPROVEMENT
BUDGET SUMMARY

A. SALARIES, WAGES, AND BENEFITS

Professional Staff__$12,00
Assistants ;
Secretarial and Clerical $500

L wnn -

5. TOTAL: SALARIES AND WAGES (1 thru 4) $12,500
6. Staff Bene:its (when charged as direct costs) g900
7. TOTAL: SALARIES, WAGES, AND BENEFITS (5 & 6)$13,400

B. OTHER PERSONNEL EXPENSES

8.
9.
10.
i
Ia.

13. TOTAL: OTHER PERSONNEL EXPENSES (8 thru 12) 0

S

C. OTHER DIRECT COSTS

14. Equipment (Normally not to exceed 15% of line 24)

15. Laboratory and Instructional Materials $200

16. Computer Time $500

]g- Duplication Expenses $250

19.

20.
21. TOTAL: OTHER DIRECT COSTS (14 thru 20) 5 950
22. TOTAL: DIRECT OPERATING COSTS (SuMm: 7,13,21) §14,350
23. INDIRECT COSTS §5,9% of line _s5 ) ) 7,490

24. TOTAL OPERATING COSTS (22 plus 23)
25. LESS LOCAL CONTRIBUTION

(at least 1/3 of line 24) 3 ROG d
26. NSF REQUEST (not to exceed $25,000)

521,840
b 7,280

$14,560
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A. NEED

Hope College is a four-year, liberal arts college with a current enrollment of
2200 sﬁudents. The College has a strong tradition for excellence in science education.

The Department of Computer Science was established in 1974 to develop and coor-
dinate computer-related academic programs on the campus. The department is inter-
disciplinary in nature with each member having a strong interest in some discipline
outside of computer science and, in most cases, holding a joint appointment with some
other department on the campus. In this way, the department is responsive to the
computer-related needs of all of the students at Hope College. Presently, five faculty
members hold appointments in thedepartment and the total equivalent teaching commitment
is 2% faculty. The department, in addition to serving the academic computing needs
of the rest of the campus, has instituted a major program in Computer Science, which
requires a considerable commitment from the faculty to teach upper level courses and
to direct internships and research projects (see Appendix A).

The purpose of this proposed project is to develop and implement an effective and
and economical method for introducing the computer to all students on campus who require
or desire computer knowledge, and to do so in a way which meets their widely varying
needs and academic goals. Seven major problems must be overcome to achieve this purpose.
Problem #1 Students with varied interests and abilities take the same introductory
computer course. Only one course is offered because staffing limitations make it very
difficult to offer separate courses for each interest grouping. During the 1976-77
academic year, 250 students were enrolled in the introductory computing course. This
group represents about 47% of the College's student body over a four year period. A
list of the interests in this course in a recent semester is found in Appendix B.
Problem #2 There is no course offered which is appropriate for students desiring minimal
exposure to computers. A course called "Computer Appreciation' has been offered twice
in the last several years, but it cannot be offered on a regular basis because there

is insufficient staff to teach it while maintaining our major program. Student demand

for this course has been high.



Problem #3 Students with some prior computing experience have difficulty fitting into
the computer sctence course sequence. In the fall, 1977 semester, 15% of the students
enrolled in the introductory course had previous experience with computers. This creates
instructional problems because these students are already familiar with much of the
material taught, and yet, for a variety of reasons, are not prepared for upper level
courses. The more common reasons are that they learned a different language, they did
not develop a proper programming style, or their problem-solving ability is not strong
enough.

Problem #4 There is a high drop-out rate in the introductory computing course. The
drop-out.rate in the present course, using a sample of nine sections taught in recent
years, has been 20.1 percent. The reasons for the drop-outs are varied. Most common
is that the course is not responsive to the student's interests or that the course re-
quires a larger time commitment than the student is able to make. Often this latter
problem becomes especially noticeable’during the second half of the course.

Problem #5 There is limited staff availability to computer science. The joint appoint-
ments of three of the department's five faculty members makes it hard to arrange
schedules as the availability of faculty can vary greatly from year to year.

Problem #6 It is a formidable task to obtain an adequate number of good problems for
asstgrments and examples in an introductory computing course. Once a problem is
assigned, it is not desirable to assign it again for several years since solutions are
readily available. As a result a large number of problems must be available. In

addition, it is very difficult to match the problems to the skills and interests of

the students.

Problem #7  Student evaluation is perplexing im an introductory computing course. The
best measure of a student's mastery of the subject in an introductory computing course
is his/her performance on assigned programs. However, solutions to such assignments

are easily obtained from outside sources and hence these assignments are not necessarily
valid measures. Therefore, testing is also required, but tests must be carefully

designed if they are to truly measure programming ability in the limited time of a class

period.



Proposed Solution. The intent of this proposal is to address the above problems

by developing a modularized approach to the introductory course in computer science
which will allow each student to meet his or her individual needs by choosing those
modules most appropriate to their academic interest. This approach will be implemented
by dividing the semester into three time periods. Each student will then choose, from
among several offerings, a lecture and a laboratory module for each period. The choices
the student makes would depend on background, career interests, and‘the courses he or
she plans to take in the future. The computer will be utilized to facilitate record-
keeping and evaluation for the project.

Relationship to Past Activity. The current introductory computing course is a

three-semester hour course, '"Introduction to Computer Science', which evolved from an
earlier two-semester hour offering. A detailed description of the course is found in
Appendix C. The major emphases in the course include problem-solving techniques, pro-
gramming style in FORTRAN, and introduction to features of computer hardware and software.

In the past this course was populated almost entirely by students majoring in the
natural sciences or mathematics. However, in the last two years a substantial portion
of the students had other academic majors, particularly in the social sciences. The
student whose career interest does not require the direct use of the computer, but who
would like some exposure to its applications and capabilities, has found this course
to be too mathematical and programming-oriented. The "Computer Appreciation' course
was intended to meet the needs of such students.

A one-year course, "Applied Statistics and Computer Programming'", was offered from
1971 to 1975. Designed for social science students, this course was removed from the
curriculum because of staffing limitations and scheduling constraints on the students.
Although the social science student is presently expected to take a one-semester course
in statistics and the Introduction to Computer Science course, many take only one of

these courses.

The modules to be prepared in the proposed project would coordinate, enhance, and

add to the prior developments and would permit the various options to be offered with
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sufficient frequency to meet student demand.

Two other developments by members of the computer science faculty would be applicable
to the sucCes; of this project. Professor John Whittle, who holds a joint appointment
with the Mathematics Department, has worked for the past two years on a individualized
approach to teaching precalculus mathematics. One feature of his work was the develop-
ment of a computerized test generator for this course. It is expected that the proposed
introductory computing course would use this test generator in the modules designed.

A second development is an extensive student information system for recording
. grades and other pertinent information. This campus-wide system, developed by Dr.
Richard Brockmeier, Professor of Physics and Computer Science, wquld be adapted for
the proposed course to keep the grade records of the students enrolled as well as to
provide information concerning scheduling and module enrollments.

The computer facilities at Hope College will be sufficient to carry out this

project. The equipment includes a Xerox Sigma 6 computer with 96K of core memory which

supports simultaneous batch and time-sharing operations.

B. PROJECT AND PROGRAM OBJECTIVES

The objective of the project is the development and implementation of 15 distinct

modules which will cover the variety of needs in beginning computer education at Hope

College.

modules for the laboratory periods.

semester in three equal time periods as illustrated below.

lecture and laboratory module for each period.

Period 1
Lecture Intro. to Problem Solving
Modules
Laboratory FORTRAN I
Modules COBOL I

Period 2

Computer Programming
with BASIC

Numeric Techniques

Business Applications

General Applications

FORTRAN II
COBOL II

These modules will include eight modules for the lecture periods and seven
These modules will be distributed throughout the

The student will choose a

Period 3
Nonnumeric Techniques
Soctal Implications
Data Analysis
FORTRAN III
COBOL I

BASIC
SPSS



A brief description of each module is given in Appendix D and more detailed
proposed outlines are found in Appendix E.

In addition to the development of these instructional modules, the objectives of
the project are to implement a computerized system for test generation for the modules,
to compile suitable programming problems for assignments and examples in the modules,
and to adapt the extensive student information system to handle the complex record-
keeping demands of such a course.

The test generation system will be used in the laboratory modules and will generate
tests by making random selections from a data bank of problems. The software previously
develope@ by Professor Whittle will be adapted for the proposed course. This system
will permit retesting of students who do not meet a certain success criterion on a given
module test.

The compilation of programming problems will give instructors in this course a wide
selection of problems from which to choose assignments and classroom examples. The
problems will be classified on the basis of required language features, level of dif-
ficulty, and required mathematical knowledge. They will be collected from textbooks,
articles, and files of faculty members.

The student information system will be based on the software developed by Professor
Brockmeier. Using this system, all faculty who teach modules will have access to
computerized files which will permit them to easily enter, retrieve, and summarize scores
on homework and exams. In addition, enrollment information will be recorded in this file,
and reports will be produced after each module indicating to each student his or her
score and current standing in the course.

C. PROJECT DESIGN

In order to test the feasibility of the modular approach to introductory computer
education at Hope College, six preliminary modules were developed during the summer
of 1977. These modules are Introduction to Problem Solving, Numeric Techniques, Non-
numeric Techniques, FORTRAN I, FORTRAN II, and BASIC and are being tested by Professors
Whittle and Harvey Leland during the 1977-78 academic year. The project design is

“E.



based on the experience of developing these trial modules. The schedule for completion
of the project under support from the National Science Foundation is as follows:

Summer, 1978: The development of the remaining nine modules, review and modi-

fication of the six modules previously developed, and the implementation of the
student information system for students enrolled in the course.

Academic Year, 1978-79: The modularized course will be taught for the first time.

Summer, 1979: Development of an extensive data bank of exam items for the

modularized course and compilation of suitable programming exercises for use as
assignments and examples. Review and modification of all modules.

Academic Year, 1979-80: Full implementation of the modularized course.

Professor Herbert L. Dershem will be project director. He will have responsibility
for coordination of the development and implementation effort. The development of the
modules, the data bank of exam items, and the programming exercise list will be done
by Professors Dershem, Leland, and Whittle of the Computer Science Department. Profes-
sor Dershem will develop the General Applications, Social Implications, and FORTRAN III
modules. Professor Leland will develop the Business Applications and the COBOL I and
COBOL II modules. Professor Whittle will develop the Data Analysis, Computer Program-
ming with BASIC, and SPSS modules.

All three of these faculty members have taught several of the current and past
introductory computing courses at Hope College. In addition, Professor Leland has con-
siderable experience in business data processing and Professor Whittle has done extensive
work in statistical computing and data analysis for social science applications.

An average of two weeks is allotted for the development of each module during the
summer of 1978. During these two weeks the faculty member will organize the material
to be presented in the module, prepare any written materials that will be required,
design problem assignments, and design examinations or any other appropriate evaluation
instruments. During the summer of 1979, funds are requested for the three faculty for
four weeks to build the data bank of test items, compile problems, and review and improve
the modules. In addition, Professor Whittle will devote a minimum of two weeks to

iy



adapting hiS‘testngénerating software for use in this course and Professor Dershem will
spend two weeks implementing the student information system. Stipends of $300 per week
are requested for the above work. Based on the work carried out this past summer, the
suggested times are minimal and each participant is willing to devote additional time
to the project as needed.

The project director will spend an additional three weeks each summer. In 1978,
he will coordinate the module development, prepare the appropriate record keeping
facilities, and administer the project. In 1979, this time will be used to prepare
reports, disseminate information, and evaluate the project.

Five hundred dollars are budgeted for secretarial salaries. This will be used
for the typing of materials which will be distributed to the students. Two hundred
and fifty dollars are budgeted for instructional materials, such as books and audio-
visual aids. Computer time is budgeted at $500. This will be used for the development
of the software necessary for the teaching of the course and for testing solutions to
problems which are designed. All computer time used in teaching the course during the
academic program is considered instructional expense and, as such, is not included in
this request.

D. PRODUCT AND UTILIZATION

In the NEEDS section the following problems with the current Hope College computing
course were detailed. Each problem is restated below with an explanation of how the
proposed project addresses that problem.

Problem #1  Students with varied interests and abilities must take the same tntroductory
computer course. By making the appropriate choice of modules, each student will be

able to choose a sequence which is most appropriate for his or her interests and abilities.
There are eighteen different paths through the recommended offerings of modules. Some
typical sequences are listed in Table I (on page 8). This flexibility in the course

will allow us to meet the needs of the large number of students with different interests

who take the introductory computer course.



Type of Student

Natural Sciences

T L LR R e - ——— . - —

- - S S —— - -

Table

Period 1

Intro to Prob. Solv.
FORTRAN I

Intro to Prob. Solv.
COBOL I

Intro to Prob. Solv.
FORTRAN I

Intro. to Prob. Solv.
FORTRAN I

Intro to Prob. Solv.
FORTRAN I

Intro to Prob. Solv.
FORTRAN I

I
Period 2

Numeric Tech.
FORTRAN II

Business Appl.

COBOL II

General Appl.
FORTRAN II

General Appl.
FORTRAN II

Numeric Tech.
FORTRAN II

Numeric Tech.
FORTRAN II

Period 3

Nonnumeric Tech Gaf Data Anal.
FORTRAN III SPSS
Social Impl. e Data Anal.
BASIC SPSS

Data Analysis
SPSS

Social Impl.
BASIC

Nonnumeric Tech.
BASIC or FORTRAN III

Nonnumeric Tech.
COBOL I

- - - "

Problem #2 There is no course offered which is satisfactory for students desiring

minimal exposure to computeré. As indicated in Table I, there is a sequence of modules
which is appropriate for the liberal arts student. However, this sequence involves more
programming experience than may be needed by some students. For this reason, students
will be given the option of enrolling in a two hour course which consists of three
lecture modules with no laboraiory. The possible sequences for this two-hour course

are Introduction to Problem Solving (Period 1), General Applications or Computer Pro-
gramming with BASIC (Period 2), and Social Implications (Period 3). It is expected

that this course will be very popular since it might be used by students to fulfill part
of their college science requirement.

Problem #3  Students with some prior computing experience have diffieulty fitting into

the computer science course sequence. With the proposed course, almost all students
could profitably take the introductory course since it is not likely that they would
have learned all the languages and techniques presented. They would simply choose
modules which are outside of their previous experience and avoid those which duplicate

what they already know.



Problem #4 There is a high drop-out rate in the introductory computing course. This
will be helped by the existence of modules which are appropriate for the student's
interest and background. Tﬂe modular approach will also benefit the student who begins
the course and finds that the material is too time-consuming well into the semester.
such a student can change his or her original sequence plans and choose a less demanding
path through the remainder of the course or eliminate the laboratory from his or her
schedule and take the two-credit-hour course. Past experience shows that the time
commitment is a prevalent reason for the high drop-out rate.

Problem #5 There is limited staff availability to computer science. The proposed
course would allow us to handle the introductory computing needs of the students more
efficiently. The course proposed above could be offered for 125 students with 12 hours
per week of faculty classroom time. Under our present class structure, this number of
students would require 16 hours per week. These figures allow for multiple offerings

of 1anéuage laboratories where needed. In addition, the above structure gives a great
deal of flexibility in the use of part-time faculty. Such faculty can teach a few
modules even when their other duties would not free them for teaching an entire course.
Also, it is expected that additional faculty from other departments will be able to
teach modules, in their area of interest, whereas their normal loads will not allow

them to teach an entire introductory computing course.

Problem #6 It ie a formidable task to obtain an adequate number of good problems for
assignments and examples in an introductory computing course. The compilation of
problems will be collected from available sources and will be classified according to
the requirements of language features, programming techniques, mathematical ability, and
level of difficulty.

Problem #7  Student evaluation is perplexing in an introductory computing course. The
division of the course between lecture and laboratory will assist in the design of
examinations. The lecture portion will be graded primarily on the student's problem
solving ability by weighing programming assignments highly and giving tests which
require the student to produce a solution program from the statement of the problem. The
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laboratory will be graded mainly by examinations which will test knowledge of language
details.

The test generation program will be used to generate tests randomly from a bank of
test items for the laboratory modules. At the completion of each laboratory module,
each student will take an examination generated by the program to test that module.
Those students receiving a grade lower than B will be required to take a second test
over that same module. Other students may retake the exam to improve their grade.
Students retaking the exam will receive the highest of the two grades. The laboratory
lends itself to this procedure because the material to be tested yields test items which
can be equated for difficulty and purpose when placed in the data bank. It is also
likely that experience in the next module and self-study will improve the student's
grasp of the language.

A student will be required to pass all six mo&ules in order to receive credit for

the course. The grade for the course will be the average of the grades received in the

six modules.

In addition to the above seven problems which the proposed approach was designed
to address, there are several ﬁroblems which arise from the nature of the approach
itself. These are discussed below.
Problem #8  The multi-path approach complicates the prerequisite definition for upper
level courses. No longer will it be sufficient to list the first computing course as
a prerequisite, but modules must be listed instead. For example, Data Structures would
have FORTRAN II and Nonnwneric Techniques as prerequisite, Numerical Analysis would
require Numeric Techniques and FORTRAN II, and File Management would list the COBOL I
as prerequisite. A student who has completed the course but has not taken the pre-
requisite module for a course in which he now wishes to register will be able to arrange
to take the needed module.
Problem #9 It will be challenging to administer a course which involves so many different

instructors and modules. This problem will be addressed through the use of the student
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Letter to Project Directors APR 1 0 1978
of
FY 1978 Bwards
in
Local Course Improvement - LOCI

Thic letier brings with it congratulations from the LOCI program staff
on the recent announcement of your award. Our intent -ion, also, is to
prov*dc some helpful information for your forthcoming direction of fhe
project.

A copy of the ofiicial award notification letter is enclosed for your
information. Also enciosed are verbatim copies of the reviews obtained

for the proposal and the staff's "Proposal Recommendation Form," h”frtd?r
wWith an ﬂxfianm.:on of the review and scoring. Please understand that
the reviews are for your information. They do not reflect a Foundaliun
policy or position and are not to be construed as Foundation divecLives,

Foundaion approval should be secured prior to eny major preject changoas,
which inciude Lhose:
) Affecting the overall intent or scope of the approved project,
% Involving a change in project director

Invelving a change in equipment valued at 1 000 ov more.
) Inveiving a

Ny T
L 3 PO -

oy

time extension for completion of grant expanditures,

Tne definit :ue source for information on these and other matters
to grant administration is the NSF Grant Policy Nanua“ NSt 77-47.
instituctional business officer should have a copy o7 N&F 77-47, which

may be consulted when coubts arise or project changes becoing necessary.

relating
v{"l i .l ?“

A special word of caution is in order on one particular aspect of pro-
ject operation. The fiscal period for the grant extends from tha dete
of fha award letter (enclosed) thru :cp*rmbﬂ; 20, 1880. We strungly

v

urge you 1o complete Px;end tures for your nrcdnct orior to this latter
date. ecause of recent changes in Foundatien policy, iate F"”I”:lb for
no—"ﬂﬁ+ time extensicns should be submitted and witl be approved oniv
under the most exceptional civcumstances. If a time extension request
does prove necessary. the request must be received by the prcgram no
Tater than August 15, 1980. Further information on extensions i3 located
at Section 244.3 of the Grant Policy Manual.



Within the constraints abeve, chronological changes in expenditures
within the total time pericd of the grant may be made at the discretion
of the project director.

Foundation approval should also be secured before publishing, selling,

or commercially distributing any materials developed under the award.
Requests for such approval or information in this area should be directed
to the NSF Division of Grants and Contracts.

Foundation approval is not normally required before project results are
described in scientific or educational journals, at professional society
meetings, or under other similar circuinstances. Such publications

should contain a brief statement acknowledging LOCI support of the project.
Please send preprints. reprints, or any other documentation of project
accomplishment to the LOCI staff, as scon as possible.

The project director must submit te the Foundation a final comprehensive

analysis of the project's accompiishments following its completion.

Requirements for submission of this report -and a summary.report are
contained in the LOCI guidebook, SE 78-34,

A copy of the press release which announced the LOCI awards is enclosed
for your own informaticn as well as for use in providing information
about the program to interested colleagues and students.

1f any of us on the program staff can be of assistance as you undertake
the project, I hope you will feel free to either write or call us at
202-282-7751,

Sincerely yours,

v i g 1 )j.-‘:" Y 1 I e

V4 -

Robert F. Watsen
Program Divector
Undergraduate Instructional

Improvement Prograin
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A Modular Approach to the Introductory Course in Computer Science

SUMMARY OF PROPOSED WORK [LimiT To 22 Pica OR 1 ELITE TYPEWRITTEN LINES)

This project develops a wodular approach to the introductory course in uter
science which will enable each student to meet his or her individual nem
This appreach is fmplemented by dividing the semester into three 1 time
periods. Each student would then choose, from among several offerings, a
lecture and a laboratory module for each of the three perfods. The choices
made by the student would depend on background and carger interests.

At the beginning nine modules will be developed in addition to six previously
developed wodules and a student information system to aid 1n course adwinistration
will be fuplemented, During the regular academic year the modularized course
will be taught for the first time. During the following summer a data bank of
exam ftems will be developed, suitable programuing will be compiied, and
review and modification of all modules will take place.

This course serves more efficiently the computing needs of students 1n a

variety of disciplines, Since this approach way be used at other institutions,
all modules will he designed to be transportable. The modular approach will

be evaluated in a variety of ways and the results of the project will be presented
at a natiomal meeting of computer science educators.

PROGRAM APPROVAL DATE

| START AND END DATES AMOUNT GRANTED

NPy ) i

A copy of this summary has been sent to the Science Information Exchange at the Smithsonian Institution for
reference and public records.
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NATIONAL SCIENCE FOUNDATION |
WASHINGTON, D. C. 20550

APDD 1D m'?
?1\ LI\ 8

Dr., Gordon Van Wylea, President !
fiope College Proposal /Grant So, |
Hollend, Hichigan 49423 SERT8=-00475 '

bBear Dr. Vanr Hylem

It is a pleasure to inform you that $14,200 is awarded te *pﬂ
College for sup of the project estitled, “A Moduylar pach to
the Introductory Gourse in Computer Science,” as outlined the
above~numbered proposal. This project is uader the direction of
Hersert L. bepartment of Computer Seience. The gramt is
effective on the e of thia letter and, ualess otherwise ‘m,
will expire on Septesber 30, 1980.

The attached budget indicates the amouets, by categories, m which
HSF has based ite share of the project, .

The Finel Technical Report, the Summary of Completed Project, and
the Financial Statuns Report (BF 269) t be submitted to '
Division of Gronte and Contracts within daye after the iration
of the grant. ‘ '

This grant is sebject to the provisions of ¥l 118, “Grant M&l
Conditions," with the cost Miu provisien mlpwl by t
"Contributions to Project Costs,” page 3 of the Program Gu lﬁm.
88 78-34,

The provisieas 01'1 the grant velating to project income as qm#rlhoe in
sSeetion 650 of NSP 77-47 sre as Ffollows:

l.a, Income, as w berein, means gross revenues vecei by the
grantee, except royalties as defined in 2 delow, including eny
interest earned thereom, except interest w on advanges of
grant funda. Income may include but is not limited proceeds
received by the grantee from the sale, lpase, rental, or other
disposal of booke, monographs, reports, films and ot quu-
risle sad properties, except inventions developed or producad
with NSF support. Inceme aceruing te the Goverament 18 the
Government 's share of incowe whiech will be in propor dj. to the
Governaent s share of the costs of the activity as uﬂud
by the Government and the grantee.

b. lncome genevated as a result of the sctivities rmo:tcd:by
this graat, will be accounted for and mainteined separate
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sceount which shall be imterest bearing te the extent practi-
eal. Such income, te the extent practicable shall be to
offget coste otherwise allowable and chargeable te the grantl.
Income receipts and disbursements will be reported to the
Fousndation semi-annually during the grant peried and five
years following the expivation of the grant. Incone erning
te the Govermment not used for the above purpose will re=
mitted to the Foundatioan's Grants and Contracts office with

such reports.

Royalties, as used herein, meens woneys received by the grantee
from a publisher or distridbuter for the right te cture,
sell or dietribute materiale developed ov produced wi NBF

support, including payments te the grantee based on sales and
any interest earaed thereon. Royelties accruing te t
ment weans Goveroment 's share of royalties which
proportion te the Government 's share of the costs of ghe proj-
ect as determined by the Goverament and the grontaea.

|

Royalties generated as & result of the activities supperted by
this grant, will be accounted for and maintained in a separste
account whieh shall be {nterest bearing to the extent practi=
cal, Royalties will be reported to the Foundation -
snnually during the grant period and for five years following
the enpiratien of the grant. Royalties accruing to the Govern-
ment will be remitted te the Foundation's Grants and Contracts
office with such reports. '

The provisions of ".ocal Course Improvement for Under e
Science Bducation” (SE 78~34) are applicable te the technigal
4

direction of the project and to the preparation of technic
reports.

The cognizant BSF Program Officer is Oscar N. Garcia, Dadergraduate

Instructional Iuprovement Program, Telephone: Area Code
202-282-7751.

The cognizant S§F Grante Hanager s ldele Rruithoff, WPE/BBS/SE

sranch, Telephone: Area Code I02~632-5938,

Eanelosures

fincerely yours,
/s/ Georgs J. Lynal

Grants Officer




June 17, 1981

Mr. William K. Sprague
Grants Officer

National Science Foundation
Washington, D.C. 20550

Dear Mr. Sprague:

This will acknowledge receipt of your letter of May 27 regarding the
project "A Modular Approach to the Introductory Course in Computer
Science" under the direction of Professor Herbert Dershem.

We will abide by the terms outlined in your letter and follow through
on this matter as required.

Sincerely yours,

Gordon J. Van Wylen

GJVW:jb

cc: William Anderson
Sheldon Wettack
Herbert Dershem




NATIONAL SCIENCE FOUNDATION n??kﬁya?-
WASHINGTON, D.C. 20550 @Lﬁg@ﬁﬁ WF

Dr. Gordon Van Wylen, President PRES"DENTS OFF|r-
Hope College ! o ICz.
Holland, Michigan 49423 Re COHege

Grant No. SER-7800478 A0l
Dear Dr. Van Wylen:

By letter dated April 10, 1978, the sum of $14,200 was awarded to
Hope College for the support of a project entitled "A Modular
Approach to the Introductory Course in Computer Science,'" under the
direction of Herbert L. Dershem, Department of Computer Science.

The purpose of this amendment is to revise the income provisions
contained in the original award letter.

Royalties earned henceforth until September 30, 1983 up to a maximum
of $10,000 may be retained by the grantee. Royalties received in
excess of $10,000 will, to the extent practicable, be maintained in
an interest bearing account, and remitted and reported annually to
NSF.

Other income may now be used to offset costs associated with the
income producing activity and/or be used for science research and/or
science education.

Income accruing to the grantee prior to the date of this letter is
still subject to the reporting and remission requirements contained
in the original award letter. The grantee shall submit an income
report (for the period up to the present time) in accordance with
those provisions.

Reports for income accruing henceforth shall be submitted on an
annual basis, and are required only where cumulative royalties
received to date exceed $10,000, (No special report form is
required.)

These changes are effective as of the date of this letter (and are
contingent upon the Foundation's receipt of the income report as
delineated in the preceding paragraph.)

Except as modified by this amendment, the grant conditions remain
unchanged.

Sincerely yours,

William K. Sp;ague i’

Grants Officer



NATIONAL SCIENCE FOUNDATION
Washington, D.C. 20350

SUMMARY OF COMPLETED PROIJECT

Form Approved
OMB No. 99R8013

Please recd instructions on reverse carcfully before completing this form.

1. INSTITUTION AND ADDRESS

Hope College

Holland, MI 49423

2. NSF PROGRAM

Local Course Improvement

3. PRINCIPAL INVESTIGATORI(S)

Herbert L. Dershem

4. AWARD NUMBER 5. DURATION
SER78-00478 iMos) 29

6. AWARD PERIO

trom 4/10/7;5, 9/30/80

7. AWARDEE ACCOUNT NUMBER

8. PROJECT TITLE

A Modular Approach to the Introductory Course in Computer Science

examinations.

language modules.,

approach,

course.

9. SUMMARY (ATTACH LIST OF PUBLICATIONS TO FORM)

This project instituted a new modular, multi-path approach to treat a
variety of problems in the introductory computer science course. Among these
problems are working with students of varied backgrounds and interests,
providing minimal exposure to computers for liberal arts students, merging
students with prior experience in computing into the course,
the shortage of available staff, and providing good problems, examples, and

A set of fifteen modules were developed for inclusion in this course.
These modules were divided into lecture or problem solving modules and
This approach made significant improvements in all of the
problem areas mentioned above.

Based on data collected before and during the implementation of this
significant improvement resulted in student performance as
measured by course grades, student attitude measured by lower drop rate,
enrollment increases, and student evaluations,
development of this course will continue in the future as new modules are
added and old modules modified. In addition,
be involved with the teaching of this course.

The major conclusion that can be drawn from this project is that this
modular approach is a useful model for the introductory computer science

and faculty attitude. The

a growing number of faculty will

dealing with

UHF OF PRINC!PJ’\L INVESTIG ;Té;i

TYPED OR PRINTED MAME

Herbert L. Dershem

MSF Farm 98.1'\ ['IG 77) SUPERSZDES ALL PREVIOUS EDITIONS




Final Technical Report
to
Local Course Improvement Program

National Science Foundation

Projeet Title: A Modular Approach to the Introductory Course in

Computer Science
Grand No.: SER78-00478

Project Director: Herbert L. Dershem
Hope College
Holland, Michigan 49423

Grand Period: April 10, 1978 to September 30, 1980

The following report is also being published as a paper in the

SIGCSE Bulletin, February, 1981.

C}i\ \ P\ e B
Signature of Project Director N Guil\ St 4V
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Date & S
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Herbert L. Dershem 13____“; is 0 % 7
PROPOSAL NUMEER [CRANT NUMBER GRANTEE ACCOUNT NUMBER [REPORTING PERIOD
| SER78-00478 02804 From 4-10-78 70 9-30-80

ICIP i HTUTAL GRANTEE

il e U o 2 BUDGETED GHANNFSEEUDGET No.Paid| EXPLNDITURES

10. Total Participant Support

B. OPERATING CDST
SALARIES AND WAGES : i
11. Director (Administrative S :Instruction S S 1 ;Fs
12. Staff ' 12,000¢ 12 @ 12,000.00
13. Assistants 3
14. : : 14 |
15, Secretarial and Clerical 500 15 I 500.00
16. TOTAL SALARIES AND WAGES $ 12,500 116 . 92,500.00
17. Staff Eenefits {(When charged as direct costs) 900 ﬁ 1 Ho ,094.30
18 TOTAL SALARIES, WAGES AND STAFF BEMNEFITS (16 8. 17) S 13,400 b 18 813,
19, Guest Lecturers i i<
20. Staff Travel 20 92.77
21. Field Trips ' J758 21
22. Laboratory and Instructional Materials 2064 22 | 59.98
23. Office Supplies, Communications, Publicity 23
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25. Computer Time. 5004 25 562.15
26. Duplication/Reproduction ’ 250 ¢ 26 | 15.80
27 . 3zgg 27 |
28, TOTAL DIRECT OPERATING COSTS (18 thru 27) $ 14,3588 28 | 14,325.00
29 INDIRECT COSTS 55.9% of salaries and wages 6,988 3 29 f 6,988.00
Less lLocal Contribution 7,113 § | 7,113.00
30, TOTAL OPERATING COSTS (28 & 29) s 142351 o 1514,200.00 .
C. GRANT & EXPENDITURE TOTALS
31. Total Granted by NSF {Participant Support (10) + Total Operating Costs (30)
32. Total Expenditures Charged to Grant (10 + 30) 3
33. Unexpended Balance (31 - 32) &1
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Final Technical Report
to
Local Course Improvement Program

National Science Foundation

Project Title: A Modular Approach to the Introductory Course in

Computer Science

Grand No. : SER78-00478

Project Director: Herbert L. Dershem
Hope College
Holland, Michigan 49423

Grand Period: April 10, 1978 to September 30, 1980

The following report is also being published as a paper in the

SIGCSE Bulletin, February, 1981.
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National Science Foundation . |
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Computer Science
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Project Director: Herbert L. Dershem
Hope College
Holland, Michigan 49423
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