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Intrbduction

This book describes instructional computing at ten precollege
educational institutions. 'These case studies are written for administrators,.

. teachers, staff and studelits who wish to plan, extend or improve the
uses of computers for learning and teaching at their own schools.

The case study, institutions include secondary schools, public school
districts, a pi1ivate school, and a science center for the general public.

We selected a range of different sizes and kinds of schools, dis-
tributed geographically around the United States, so that feeders may .
find one that most closely resembles their own. Because the case study
schools have been involved, in instructional comptiting for over a decade,

. educators from other schools may learn from their experiences. Each
case study includes a brief description of each of the following.

' 1. Profile: size, type, and location of institution.
'2. History: significant events in the developinent of instructional

computing, such is major equipment acquisitions, curriculum
deVelopmentsjetaffing.

3. Organization and Management: who is responsible for instruc-
tional computing; incentives and training provided for teachers,
to become involved.

4. Student Access to Computing: what equipment is provided,
where, when, and how.

5. Costs and Budgeting: who pays for instrutional computing and
what does it cost? -

6. Student Accomplishments: highlights of the work accomplished
by students as a consequence of using computers.

7. Spectrum of Applications: departments and courses using com-
puters, and the kinds 9f computer applications used.

8. Computer Literacy: programs aimed at making the majority
of students and/or faculty generally knowledgeable or'skilled
in the application of computers.
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9. Compute! Science! Vocational or 011ege preporatory programs
of.study computer programming) data _processing, or other
computer-related disciplines.

10. Outreach: hOw the institution shares its expertise, computer
facilities, .cote ter mate)rials, and other resources,
tvith the l community or other schools.,

11. Plarts,andt planned improvements its equipment, organi-
zation, curricula; or 'programs. v .

12, Lessons Learned: highlights of the lessons that have been learned
, through experience. .

13., Contracts: who to call for more. information on ,specific areas.

14. -References: document sources of additional information.
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Selection, of Cases,

Case Institutions were selected through a four-stage procedure. First,
we conducted a systematic search for institutions that are regarded as
outstanding in their uses of computers for learning and teaching. Invita-
tiotis were mailed to seven thousand educators and technologists who f .r

At belong to professional organizations concerned with educational computing.
These individuals were invited to nominate one or more educational

. institutions that they regard .as outstanding. Nominators were asked to
give specific reasons why the school should be ponsider&I, given the
objectives of our study.

Over 500 individuals responded, noMinating370..institutions that met
.ourCriteria) Eligible institutions included individual elementary and
secondary schools,' public school districts, community colleges, colleges,
and universities, and .public access institutions such as museums.

Second; we contacted, at each nominated institution; an individual
who has a purview of instructional computing activities. In many cases,
this individual is the Director of thejComputing Cen,ter or a Coordinator
of InstructiNal Computing. The 'aRurinated institutions were happy to
participate, and provided informatioh about their activities via a telephone
interview with 'a member of our staff.' The product of this stage is an
Academic Computing.Directory, published by HumRRO, that gives brief
information on the reasons for nomination, enrollment, typical computer
applications, make and model of main computer(s), number of terminals
on campus, and persons to dqntact.

Third, the nominees were invited to respond to one or more of a
series. of open-ended questionnaires corresponding to the, following Cate-

.gories of Excellence:'
la Institutional Commitment to Instructional-Computing
2. Student Accomplishments
3.. Institution Productivity
4. Specthun of Applications
5. Computer Literacy
6. Computer Sdience 'and/or Data Processing Programs
7. Outreach )
8. Model/

I Projects, consortia, timesharing companies were not eligible.

3



Selection of Cases

' 'These questionnaires were quite lengthy and required considerable
.. work on'the part of the respondents. By completing One or moie of the

1. questii.innaires,the respondents demonstrated their willingness and ability
to share infOrmation. Over one hundred of the nominees.resporided in
one or, more categories of excellence, HumRRO staff then reviewed all
candidate institutions within each Category of Excellpnce. We selected
'as Exemplars in each Category those-institutions that had provided com-
plete answers and had demonstrated,a hi$l\ commitment to instructional
computing.. Consulting 'experts were called upon to revievi candidates in
speci0 Categoriei. The product of this third stage is a list of Exemplary
Institutions distributed by HumRRO.'

Fourth, th'e Case Institutions were selectesl from among the Exemplars.
. The following criterion dimensions were useein selection:

4 f 1, High institution commitment to academic computing as
4temonstiated by theosurvival of instructional computing over several
budget' cycles; staffs port for-instruCtional computing; reform of curric-

, alum to hicorp e computer uses; increases in 4ppropriate computing
Cquipintent; in entives to 'faculty for instructional innovation.

. .'. t 2. High degree of computer literacy among students, faculty
and administration, as reflected in studeritaccomplishmdnts, spectruin(
cif application, and number of computer users on campus.

,3. Appropriate response to the Model questionnaire, and use-
. fulness orall'qtrejitionnaire responses.

:

A list of 01)e-exemplars and twenty-one Case Institutions is provided as
Appendix A.
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THE CASE STUDY INSTITUTIONS

Summary

The preccillege case study institutions range from a large city school
district with over a half million.students,to a small private school of 960
students. The institutions, their enrollMents and grade levels, are Shown
in Figure 1.

The majority of the schools and districts tiegan instructional com-
puting activities in the,late 1960's. The proportion of students who
access a computer some time'during the school year rangesfrom about
4% to over 90% in these schools,

The institutions vary widely among each other in terms of the ways
computers are used for learning and teaching and in terms of the resources
expended for instructional computing. Some students use the computer
perhaps an hour or two a year to receive vocational guidance; others use
their computers a few minutes every day to receive drills M basic math
and language skills. Other students use computers several hours every
week to develop computer programs and solve cotn#x problems.

The case study institutions are not necessarily the most advanced,
successfuleffective in instructional computing in the U.S. They do
provide a broad. representation of state-of-the-art applications and equip-
ment found in educational practice. While no single institution provides
a comprehensive model to be adopted in Coto by other schools, many
aspects of their instructional computing activities provide useful lessons
and guides to other educators.

OVER A DECADE OF INSTRUCTIONAL COMPUTING

. The majority of our case study schools have been involved in instruc-
tional computing for over a decade. They' ave all found it to be a long,
slow process to integrate computer use into the organization, the budget,
the curriculum, and the classroom practices of teachers and students.

The case, study schools and. districts have all hid some form of out=
side assistance_in getting their computer projects, underway. At least half

5



Estimated ,Estimated
Year #Studanto % Students

1976.77 Computing Using Computers Using Computers
School District Enrollment Grades Started ' 1978.77 Annually

,&

Chicago Public Schools, Illinois 513,000 K12 1965 21,300 4%

Dallas Independent, Texas 140,000 K-12 1968 6,000 4%

Alexis I. duPont, Wilmington,
Delaware ,3,000 K-12 1968 . , 1,6110' 50%

Huntington Beach Union
California 20,000 9-12 1968 4,000 20%

Stheol

George Washington H.S.,
Denver, Colorado 2,000 10-12 . 1962 240 12%

Lincoln, H.S., Bloomington,
Minnesota . Imo() 9.12

..
1965 900 50%

Borth Salem WS., Salem,
,

Oregon 1,500 9-12 1968.: 750 50%

Ridgewood H:S., Ridgewood,
New Jersey . 1,600 10-12 1966 1,500 94%

Riverdale County School,Bronx,
Ndw York

.
950 K-12 1970 450 50%

Public Access

K-adult 1969 21,000
to

3

Lawrence Hall of Science,
Berkeley, California

Figure 1. Profile of Precollege.Case Study Institutions
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of them received federal grants from the National Science Foundation and
from the U.S. Office of Education: Others received help from computer
manufacturers, regional and State computer networks; or universities.

Nearly all the 'case study institutions were able to tie into timesharing'
networks in the early stages of their computer activities. These included
commercial timesharing networks, state and regional consortia, and uni-
versity systems. Ofteil these networks provided. not only computer power,
but also the instructional programs, teacher training, and technical exper-
tise needed by the ..schools to get started. After 'an initial period of corn-

. puting'with this support, six of the schools and districts then went on to
purchase or lease their own computers for instructional purposes.

Through many of the, case histories we find a single key individual
who not only initiated computer - related activities but also jersevered
despite administritive, financial, and technical obstacles.

ORGANIZATION AND MANAGEMENT OF COMPUTING

A wide' variety of organizational and management arrangements are
represented by the case institutions. As indicated in Figure 2, the com-
putet facilities are controlled by the school district in most.CaSet. In the
case of Dallas, individual major projects control their own computers.
George Washington High School owns several programmeble calculators
in addition to using the Denver Public School District's computer center.
Lincoln High School uses a regional network, TIES. North Salem,
RidgeWoOd, andltiverdale schools each lynfe their own computers.

The computer facilities are shared between administrative and instruc-
tional applications in most of the caseh. Ridgewood and A.I. duPont are
the only two school districts that have computers dedicated to instruction.
In the case of North Salem, the District's computer is used only for
administration, and each school acquired its Own instructional computers.

STAFFING

In at least half of the case study schools, the computr operations
and programming staff consists primarily of high. school students. In

7



CO Control of ,.. . .

Computer Facilities
. Responsible for

School/District Used for Instruction ^ - Instructional Computing Reports to

Chicago Public School District Bureau of Computer-Assisted' Dept. of-Curriculum and
District Instruction Instruction Services.

Bureau of Computer
Education

Dept. of Vocational and Career Edu
cation Program Development

Gallas District Qistrict, plus IndividUal Individual Projects Dept. of Research, Evaluation, and
Projects Information Systems

A.I. duPont District Computer Project Director Principal and Assistant Super-
intendent for Instruction

Huntington Beach Union
High School District

District AssistantSuperiMendent
for Planning, Research,
and Evaluation

Superintendent of Schools

Ge6rge Washington District, plus school- Computer Math Teacher District Supervisor of Mathe-
High School owned programmable

calculators
matics Education and Curri-
culum Development

Lincoln High School State Network TIES Science Division Leader at Principal
Lincoln

North Salem High School District Computer Teacher Principal

RidgeWood High School. District Coordinator of Instruc-
tional Computing

Assistant Superintendent of
Instruction, Principal

Riverdale Country School School Director of Computer Center Headmaster of the School

Lawrence Hall of Science LHS Director of Computer Edu-
cation and Operations

Director of LHS

Figure 2. Organization and Management of Computing



Summary

addition, each of the case study institutions has rofessional person
who devotes full time, or nearly full time, fb instruc ional computing
activities. This person may be a "Computer Teacher," a "Coordinator
of Instructional Computing," or a "Computer Project Director." If a
school has one main room where the c mputer terminals are kept, this
room is usually supervised by teachers, tudent aides, or paraprofessional
aides.

TEACHER TRAINING AND INCENTIVES

Computer literacy for the faculty has been an important aspect of
the instructional computing activities of the case study instructions. The
primary focus Of the training is generally on computer applications that
are useful to teachers in their classrooms.

In several cases, faculty have attended training programs at nearby
universities. Graduate credit is obtained by participating in such courses.

Credit towards salazy advances and promotions is sometimes provided
as an incentive for faculty to participate in training programs and in curricu-
lum improvements. Other incentives include paid memberships to pro-
fessional organizations such as AEDS, ACM, computer users group& and
the like; paid travel to professional conferences an workshops onVistruc-
tional computing; stipends for, computer club activities; and the provision
of technical.support to faculty who want to improve their courses.

Teacher training in computer applications has been partially supported
by federal grants and contracts in at least four of the case study institutions.

It has been found to be important in training teachers to make them
aware that they do not have to become technical experts in computing
and programming in order to use computer applications in their classwork.
Teachers should have an opportunity to have hands-on experience with
computer applications in the subjects they teach, rather than simply
receiving instruction in pr ramming.

9



Summary

COMPUTERS

The computers used for instruction in the case study schools are
listed in Figure 3. Several of the schools use microcomputers and pro-
grammable calculators. Others are in the process of evaluating micro-
computers for particular applications. At Ridgewood, for example,
curricula are being developed for elementary school use of the Commodore
PET; microcomputers for use in physics are contemplated. Ridgewood is
also integrating the use of programmable calculators into the junior high
curtfultim, At George Washington, a pilot study is underway to determine'
whether to upgrade the central' computer or to replace timesharing termi-
nals with microcomputers. North Salem plans to acquire an additional
microcomputer each year, including one with color graphics. Riverdale
is studying the application of microcomputers as nodes on a network; they
also plan to use color graphics aneynimation.

At least half the institutions have found it advantageous to maintain
access to a regional or commercial net' ork for applications that require
special facilities, such as a retrieval system for career and college
information.

TERMINALS

Figure 4 shows the ratio of student users per terminal, and student
enrollment per terminal, for the case study institution. The wide varia-
tion'in these ratios is a direct reflection of the kinds of computer usage
employed. In George Washington High School, for example, students
work intensively with the computer in the Computer Math curriculum;
hence, a fairly low (40:1) ratio. At North Salem, by contrast, 700 stu-
dents per year use the one terminal allocated to the guidance application.
At Ridgewood, where nearly all students and many teachers are involved
in computing, the. availability of only ten ports has restricted the growth
of instructional computing.

Most of the case study schools have found it advantageous to cluster
the available terminals in a few locations, rather than spreading them out
among schools and departments. It is too difficult for a classroOm teacher
to integrate the use of one or two terminals into the activities of an

10
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Altair 2

Apple II 16

Burroughs 6700 1

CCC AT6 2 *

cop Cyber 73

Data General Eclipse 3 o
,

DataGeneral Novii

DEC PDP 11 *
1 1 1 1

DEC PDP 8 ,
1

DEC Classic . \
1

HP 2000 . .
1

IBM System 3 1

IBM 370 1 1

Imsai
1 - 2

PET , 15 1 1

Processor Technology SOL 3 .

TRS-80 2

Univac 1110 1

Univac 1130

'Access to

Figure 3. Main Computers Used for Instruction in Case Study Schools
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Institution Enrollment

#Terminals or
Ports Ilnstruc

tional Use) Locations
Annual

#Users

Student
Users Per
Terminal

Student
Enrollment

Per Terminal

Chicag&Public Schools 513,000 921 CAI 58 Elem. Schools

2 high Schools

10,000/day 11/day 475
.

163 Computer
Education

4 Elem. Schools
64 High Schools

8,500 '53

*14 Guidance l 800 57

Dallas Schools 140,000 1.18
31 locations including
all high schools

6000 46 1,077

.
Al duPont Di Strict 3,000 15 1 High School

(computer room) 1,610 70 130

8 6 Elem. Schools

Huntington Beach
H.S. District

20,000 60 6 High Schools
2 locations in each

4,000 66 333

George Washington H.S. 2,000 6+ Math Lab 240 40 333

Lincoln High School 1,800 I 7+ Open ience Lab
Career Center

Math Dept.
Project Success

900 125 257

North Salem H.S. 1,500 1 Guidance Dept. (GIS)
..

700 700
300

4 Computer Ed. Classroom 100 25

Ridgewood H.S. 1,600 10+ Six locations in the H.S.,
including a Computer
Resource Center

1,500 150 160

Riverdale School 950 15 Upper School terminal
room; Middle School Math
Lab; Lower School Math &
Reading; 2 classrooms

450 30 63

Lawrence Hall of Science NA 100 i 30 locations, many portable 30,000 300 NA

Figure 4. Terminals, Locations, and Student/Terminal Ratios



Summary

entire class of students. Similarly, some have found the allocation of just
ten minutes per student per day on a terminal to be logistically impracti-
cal particularly where large numbers of'students are involved.

COSTS AND FUNDING

Although many of the case study institutions benefitted from
federal support in their early experience with computing, nearly all are now
receiving their computing funds from local sources. In Chicago, the CAI
activity (basic skillsM reading-and mathematics) is supported by Federal
ESEA Title I funds, but the Computer Education program is locally sup-
ported. At Lincoln High School, the computing facilities and suppor,t"are
provided by the regional network (TIES), but the local district pays for
the use of the network.

In many cases, this local support for instructional computing took
many years to establish. Some of the schools and districts now enjoy the
very positive supportof the local governing boards. For example, in
Huntington Beach a policy has been established that 1.2% of the school
budget will be spent on computing.

While many school districts in' the U.S. spend all of their computing
dollars on administrative applications, one of the case study districts
spends as much as 90% of the,computing dollars on instructional com-
puting. Dallas and Chicago, two large city school districts, allocate 24% and
28% of their total computing budgets to instructional as opposed to
administrative applications.

The question, "What does it. cost per student" is very valid and impor-
tant. However, the schools do not maintain the kind of computer use and
cost accounting data that would be needed to provide unambiguous
answers to the. question. In very general terms, the case study schools
range from less than $4.00 per student user peryear, to over $160,per
student user per year. They range from an average of $1.25 per enrolled
student per year, to $29.00 per enrolled student per year for instructional
computing equipment, staff and materials. Lincoln, North Salem, and
Huntington Beach are on the low end of the cost spectrum, each for a
different ,reason as indicated in their case studies.

13 .



Summary

In Chicago, the cost of CAI was $11 er student per year in 1974-75.
This application involves 20 miniutes)per dliy per student on-line. This
system was determined to be cost effective for meeting the needs of'stu-
dents in Title I programs.' The highest per student cost was computed
for George Washington High School where an in-depth program provides
a limited number of students the opportunity to do advanced programming
projects.

STUDeNT ACCOMPLISHMENTS

The case study schools provide information on some of the accom-
plishments of students that result from computer use. These include:

improved scores on tests'of basic skills
increased mastery of learning objectives
improved attitudes towards school, learning, or self
projects that benefit schOO1 and community

'awards
employment_

Although the schools provide computer-based tools to aid students in
ptoblem solving, little or no data Were available to show the kinds of
problem-solving skills the students are acquiring.

Basic Skills

Dallas, Chicago, and Ridgewood have studies showing increased
achievement in mathematics, spelling, and language arts as a result of
using drill and practice programs.

Educational Assessment Service, Inc. Comparative analysis oir three ESEA
Title I reading and mathematics activities. June 1976.

14
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Mastery

Achievement. gains and increases in concept retention have beenreported for ninth grade'students using a computer-managed instructionsystem deVeloped at A.I. duPont.

Attitudes

Schools report improved attitudes towards science (duPont);increased attendance (Dallas); increased motivation of learning-disabledstudents (Lincoln); high interest and motivation for computer educationstudents (Chicago); and increased interest in classroom mathematics(Riverdale).

Projects

The schools are proud of the projects studepts carry out usingcomputers. Examples: -

A carpooling prograln, cited as outstanding by the U.S.Depiutment of Transportation, which has aided over 500corpOrations. (George Washington High School).
A series of on -line programs to carry scoring and resultsof a county-wide academic decathalon. (Huntington Beach).
System software, language processors, and instructional
programs to run on the school's microcomputers. (NorthSalem).

A Six-year 'drill and practice mathematics curriculum.(Riverdale).

15
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Awards .

Students at case study scbools have achieved ,recognitiop and dis-
. tinction for'their computer 'work through:

Science . fair awards
I

Presentations at national conferences National Corn-
puter Conference, National Council of Teachers, of
Mathematics)

College credits for computer science work
Programming contest prizes
Presentations and distribution of programs through
computer users groups
Scholarships

Employment
.

Some students at case study Schools are employed by the school as.
instructors for staff development, programmers,,and student aides in the
school computer center. Others obtain summer or part-time employment
with local business and industry.

Follow-up studies of graduates and their employment in computer-
related careers 'are not comprehensive, although Lincoln High School now
has such a study underway. Many students, as expected, have gone into
computer-related careers as a result of their early exposure.

r

Applications

Nearly all the case study, schOols use computers for drill and practice,
simulation, problem solving, guidance information retrieval, and instruc-
tion in progr&nming. Other applications, not as - widely employed, include
data analysis, art design, online testing, computer-managed instruction,
tutorials, language translation and voice snythesis, and word processing.

16
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Summary

Applications involving the use of graphics have been very limited amongthe schools, but will increase as the schools are able to acquire the neededhardware and software to support such applications.
The computer applications are used to varying extents by nearlysubject areas, including art, business, English, languages, reading, mathe-matics, social studies physical education, music, sciences, guidance, homeeconomics, library, industrial arts, and in extracurricular activities.
Most of the computer programs and associated curricular materialshave been developed locally by the case study schools, Important excep-tions are the widely used Computer Curriculum Corporatiods drill-and-practice programs in mathematics, reading, and language arts; theHuntington II simulations distributed by DEC; and guidance systems suchas GIS and CVIS.

COMPUTER LITERACY

The concept of 'computer literacy" includes the idea that all edu-cated persons in our society -need to have some understanding of computer- !based systems and applications, and knowledge of how to use computers" in their work. Operating under this concept, a school would either pro-vide the opportunity for all interested students to learn about computers,or would require all students to take courses that incorporate computeruse.

Only one of the case study schools, Riverdale, incorporates computerliteracy into the required curriculum for all junior high school students.At Riverdale, this consists in a two-week unit in programming during 8thand 10th grade mathematics. At duPont, a 9-week elective courseaddresses the impact of electronic data processing on society, human-computer interface, computer-related careers, and computerapplications.Some middle school students in the duPont District also. learn aboutcomputing as part of their math courses.
The other case study institutions provide facilities and electivecourses designed to introduce students, faculty, or administration to
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computer-related skills and knowledge. Nearly all of theni plan to extend

their computer literacy programs in terms of numbers of students reached

and breadth of content.
Lawrence Hall of Scidnce introduces about 30,000 persons a year to

computing through their Varied programs and Courses addressed,to both

students and the general public,

COMPUTER SCIENCE

All the caseudy schools offer an elective curriculum in computer

science, computer technology, computer math; or data processing. The

most intensive vocational curriculum is offered bpi Chicago in Technical

Centers in three of the high schools under the ''Access tb Rice Bence

Plan." This four-year curriculiun offers specializations in operations,

business-oriented computer programming, andtechnical progrAmming

and-computer architecture.
By contrast, the' program at Riverdale is oriented towards computer

skills students will need in college, such as computer applications in

numerical analysis, economic forecasting, urban planning, and statistics.

As indicated in; Figure 5, the computer science programs are most

frequently administered by the Mathematics Department, while other's

are under the aegis of career eduCation, science, or computer science. ,
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fr 'er- -'7 . c 4

School/District Program Orientition Grades Courses Offered Students/Yr. , Department,

,. , , , Vocational and Career Edu-
Chicagd Public Schools Computer Studies' 14 ., 220 mkt,/ Program Develop...

Computer Education 9:12 1 sediester ; I, 8300' Varibs by schOol; Science,
) 'Vocational tan nue( c &ties Mathematics ,., Busing!' q

....,

Al duPont District Computer Science 9-12 . 4 150 Computer Science
. r.

-_.,..

Huntingtoh Beach ! Varies by school: 9-12 About 10 1200 Varies, by school:

H,S. District, Computer Science Ma,thematies

Data Processing Business

Computer Math Goieni4 .

Business Office :
. .

Dallas Schools Data Processing 9 -12 7 200 . Career Ed4ition
.

Riverdale School Computer Science 5 35 Math

Academic Applications 11-12 half-year cciurses

. . .

Ridgewood H.S Computer Science 10-12 2+ . 250 I Math

Lincoln High School Contputer Technology 9-12 3 180 Science

(Three-quarter sequiince)

George Washingtoh H.S. , Comp. Math (2-yr. prog.) 10-12 4 semesters, 50-80/simester Math,

North Salem H.S. CoMputer programming 9-12 5 50 Math

Figure 5. Computer Science Programs

2



CHICAGO PUBLIC SCHOOLS
'CHICAGO, ILLINOIS

Chicago has two major components
in its academic computer program:
a computer-assisted instruction pro-
gram for elementary students need-
frig remedial help in reading,
mathematics, and language skills;
and a Computer Education program
for high school students.

21



SIZE

Profile

Chicago is a large city public school systi witit more than 5' V0 41,4
students in grades K-12.

Board of Education employees number about 50,000 including
27,000 teachers who staff 579 schools and 84 branches.

STUDENTS

'

The diversified student body is 24% white, 60% black, 13% Spanish
speaking, 3% other.

From the graduates in 1977, 55.8% of the boys and 57.7% of the
girls attended college.

CURRENT ISSUES

Chicago, similar to other large city systems, is facing declining
enrollments, record budgets, a shrinking tax base, and inflation.

26
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The Past Thirteen lears.

-

The two major events in the history of academic computing in
Chicago were the development of the Computer Education- curriculum
and the receipt of Title I funding for the Computer-Assisted Instruction
program:

,
1965 Initiate& Computer Education curriculum.

1966 Piloted Computer Education curriculum in three high schools.

1968. EISfililhed the Department of Systems Aialysis and Data
PiOcessing.

Field tested Arithmetic Proficiency Test Program, an early
CAI program for elementary students.

1969 Formed NAUCAL (NatiOnal Association of Users of Com-
puter ApPlications to Learning) in conjunction with other
educators.

Performed planning study for CAI in the basic skills.
Piloted Computer Education curriculum in three elementary
schools.

1971 Received first Title I grant for CAI program.
Held teacher in-service and training for aides.
Implemented CAI program in seven elementary schools.
Offered Computer Education courses in all high schopls.

1974 Upgraded the computer in order to offer CAI in additional
schools.

Made' author language (ASET) available.

1978 Continued the growth of the CAI program to serve 54
elementary schools plus six CAI laboratories in schools for
handicapped students with 921 terminals.
Expanded computerized vocational guidance program.
Initiated four-year multipath career education program in
three technical centers.

2 e
23



Organization and Management of
Academic Computing

MANAGEMENT

The Bureau of Computer-Assisted Instruction, assigned to the Depart-
ment of Curriculum and Instruction Services, is responsible for the CAI
program.

The pureaupf Computer Education hin the Departthent of Voca-
tional and Career Education Program Deyelo ment manages he Computer
Education and Computer Studies programs.

Each bureau has a director:
Rita Cooney, CAI
Ted Gradolf, Computer Education.

Administrative computing the operation of the computers used
for learning and teaching are r the auspices of the Department of
Systems Analysis and Data Processing.

The use of computer technology in education was developed in the
Chicago' Public Schools under the direction of Mr. Harry Strasburg, Assistant
Superintendent of Schools. During his 10 Oats as head of the Department of
Systems Analysis and Data Processing, he spearheaded the expansion of the
Computer Education program at the secondary, level and was responsible
for the Computer Assisted Instruction progrtun coming into existence. His
role was always-one of active involvement, and froni the time in 1969 when
he founded NAUCAL and served as its first president un 1 the present time,
he has given leadership to the development of these n onallyireC'ognized
Educational .Computer programs.

STAFF

Each CAI school has a paraprofessional to manage the computer
laboratory.

FACULTY INCENTIVES

In-service education for administrative and teaching personnel is
provided in two basic areas:

computerized procedures and recoils
equipment and procedures for Computer Education

24
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Organization and Mana ment of Academic Computing

In-service topics include:

Computer-Assisted Instruction
FORTRAN

COBOL

Operating system' concepts
Systems .analysis

Programming logic

CAI in- service covers:

Drill and pra ce curriculum
Integrating CAI with classroom activities
CAI class reports for student evaluation
CAI curriculum development -

2 1
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Student AcCess to 'Computing

COMPUTERS

UNIVAC 1110 for CAI
IBM 370/155 for Computer .Education

TERMINALS

921 terminals for CAI
163 terminals for computer education

`,2 graphics terminals
14 terminals dedicated to use of the guidance system
Each CAI school has a computer laboratory with 15 CRT_ s and

one line printer.

USERS

Approximately 21,300 total annual users: 10,000 CAI students
usethe academic computing facilities each day; 8,500 Computer Education
students annually; 800 students use the guidance system annually. 2,000
students use the computers' in various high school- classes.

WHERE

Terminals in 127 locations.
CAI terminals in 58 elementary schools, and 2 high schools.

Computer .Education terminals in 64 high schools, and 4 elementary
schools.

Terminals in technical centers in three high schools.

30
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Student Access to Computing

HOW

Students at least one and one-half years below anticipated reading
achievement, and eligible for*Title I programs, are registered for CAL

Each CAI student has a 20-minute terminal session daily. The
computer laboratory is open 6 hours each day, and ari aide is available to
help students.

Computer Education students have free access to computer facilities
10 1/2 hours each day.

27



Costs and Budgeting

FUNDING

CAI funded totally by an ESEA Title I grant. Computer Educa-
tion is 100% locally funded.

BUDGET HISTORY

CAI:

1970-71 $ '16,1300 (planning study)
1973-74 $2,580,156
1976-77 $ 961,009

CAI budget figures include staff, equipment maintenance, training,
curriculum, license fee, instructional materials, supplies.

Computer Education:
1967-68 $4401000
1969-70 $550,000.
1973-74 $650,000
1976-77 $653,224

32
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Student Accomplishments

Student accomplishments are in the categories Of:
basic skills
attitudes

. projects
' awards _

BASIC SKILLS

b

Evaluation reports show achievement gains CAI. students.
Latest evaluation report [1] Compares CAI to two other individualized

instructional programs. CAI is shown to be more cost-effective in Meetingthe Title I objectives than the two other remedial programs.

ATTITUDES

High interestcand motivation for Computer Education students asindicated by: . ,

Attendance: Computer Education students have above
average attendance.' . -
Grades: Students, in general, receive grades in Computer
Education courses that are higher than their individual
averages.

PROJECTS

Students have developed varioussdministrativ.e computer programs.

AWARDS .

Cdtnputer Education students have won'science fairs, Prokrainming
contests, scholarships, and grants.

REFERENCES: [1]
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CAI

Spectrum of Applications

r
The CAI project provides drill and practice for Title "students in

reading, mathematics and language arts. Each student in the CAI pro-

gram is enrolled in reading and either mathematics or language arts. The

three packages are commercially available from the Computer Curriculum

Corporation; all use the Strands approach developed at Stanford University.

MATHEMATICS

Algebra. Computer units for problem solving.

Programming with Math and Science Applications.

Computer Architecture.

SCIENCE

Physics, Chemistry 'and Biology. Data collection,,manipulations.

SOCIAL SCIENCE

Economics. Simulations and Games.

BUSINESS

Data Processing, Accounting, and Business Computer Programming.

GUIDANCE

CVIS, a vocational and College information retrieval system-.

34
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Computer Literacy

, There is no formal computer literacy program for students other than
the 'sequence of courses in the Computer Education, curriculum, and the
Computer Studies prOgram in the Access to Excellence Plan.

85 31



FOR

Computer: t (location

Interested students in all high schools and 4 elementary. schools.
8563 students were enrolled in Computer Education in 1977.
Approximately 220 students are enrolled in a new program, Com-

puter Studies, that is one component of Chicago's Access to Excellence
11`

BY

One to six faculty members per school from science, mathematics
and/or business departments.

Large schools have a Computer Education department.

SINCE

1965 for Computer Education
1978 for Computer Studies

PROGRAM

Nine courses offered through science, mathematics and business
departments (1 semester, 8 annual courses) in t1e Co)nputer Education
program.

Even more in-depth is one component of the Access to Excellence
Plan, the Computer Studies program, a four year,sequential program
designed to provide learning experiences for high school students pre-
paring for entry into various categories of computer-related occupations.
Heavy emphasis is placed upon career education that will place young
adults in a favorable position within the job market upon graduation from
high school. Provisions also exist to accommodate the student who will
concentrate on computer-related studies in advanced learning institutions.

32
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Computer Education

Students who participate in this program and leave school prior to grad-
uation do so with enhanced employability.

The Access to Excellence student is one who has been recruited by the
school for participation in the four year program. The Computer Education
student, on the other: hand, is one that exercises the'option to study a com-
puter-related subject as one of the available electives.offered by the school.
The Access to Excellence students will be involved in computer studies
throughout their high school careers; the Computer Education student is
most likely to participate in a computer related subject only one or two,
years., Both student types will be accommodated at each schoOl

The curriculum offerings of the Computer Studies program initially
provides for-three career paths. Each path will begin with a common
introductory course and will terminate with a work experience course.
Through ongoing-counseling, testing, performance evaluation, and self
determination each student will be guided into an area of concentration.
OppOrtunities will exist thereafter for students to change career goals.
These paths will be: (1) clerical and operations, (2) business-oriented
computer programming and elementary system analysis, and (3) technical
computer programming and computer architecture. Figure 1 illustrates ,
the curriculum tree indicating the course offerings for each career path
during the four years of high school attendance.

COURSE DESCRIPTIONS FOR COMPUTER STUDIES

Introduction to Data' Processing

Grades 9-12 1 Unit Annual Course

This course surveys the field of data processing and provides an
insight into the function of electronic, computers in processing data.
Fundamental concepti of machine functions, computer organization,
systems design, and programming are presented. In addition, the many,
kinds of career opportunities available in data processing are explored.

Prerequisite: None.
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Computer EdUaation

Clerical and

Operations

YEAR 1

YEAR 2

Business

Programming

Introduction to Data Processing

Data Entry and

Data Management.

1
YEAR

COBOL Programming II
Computer

and
Operations

Assembler Programming

RPG Programming and

COBOL Programming I

I

Technical

Programming

Computer Programming

With Technical

Applications

YEAR '4

Data Center Management

and Elective

C.1

34
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4s

Computer.

Architecture

Analysis and Systems Design

and Elective
Advanced Programming

and Elective

Figure 1. Computer Studies Curriculum
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Computer Educapion

Data Entry

Grades 10-12 A Unity Semester Course

This course provides the opportunity to develop a marketable levelof skill with various contemporary data recording devices, through appio-priate training exercises and hands-on experiences.
Prerequisite: None.

Data Management

Grades 10-12 .5 Units Semester Course

This course presents the coneepts of and various techniques involvedin creating, verifying, and maintaining large data files. Sufficient bands-onexperience is provided on various input/output devices and with a varietyof secondary ifOrage media to develbp a marketable level of skill in thearea of data,control and data management. Opportunities to maintainskill levels previously developed are presented
4

Prerequisite: Data Entry.

RPG Programming

Grades 10-12 :5 Units Semester.Course
° This course introduces a report generation programming language.Practical experience is gained' utilizing this non-algorithmic language toproduce detailed and summary reports, of data files.

Prerequisite: Introduction to Data Processing.

Introductory Computer Programming with Busigess Applications
Grades 10-12 .5 Units Semester Course

.

This course presents the basic syntax and structure of a familiar
business-oriented computer language. Structured design and programming
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'Coniputer Education

is emphasized in creating computer solutions to such business prOblems'
as recordkeeping, inventory, payroll, and sales analysts.

Prereqiiisite: :Introduction to Data-ProCeiviing.

Advanced, Computer. Prognitriming_with Business Appliiations
Grades 10-12 .6 Units' Semester Course

This'Course enhances computer programming techniques and intro
advanced features of the programming. language presented in the

introductorY semester. Programming applications will'involve common
commercial data processinig file organizations and data structures.
Prerequisite: Introductory Computer PrOgramming with - Business

Applications.

Assembler Language Programming

Grades 11-12 .5 Units Semester Course

.This course introduces the structure and the basic instruction set
of an assembly language. Programming exercises involve common busi-
ness applications.

Prerequisite: Iritioductory Computer Programming with Business
.

Computer Programming with Technical .Applications.
Grades 10-12 1 Unit Annual. Course

This course presents advanced matheinatical and technical cOnCepts
through the use of the computer as a computational tool. Programming'
concepts and techniques utilizing a technically oriented computer language
are stressed.

'Prerequisites: Algebra and either an advanced mathernatics bowie or con-
, . current enrollment in an advanCed mathematics-course.
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- Computer Education

Computer Architecture

Grades 11-12 1 Unit Annual Course

This course is designed to offer the opportunity to examine elec-
;tronic computing. hardware and the, related and underlying mathematical,
scientific; and technical principles. Students will gain a more complete
understanding of binary numbers and logical operations and their imple-
mentation in electronic circuits:

Prerequisite: Computer Programming ivith Technical Applications.

Computer Operation;

Grades 11-12 1 Unit Annual Course

This course provides for indepth specialization in the field of corn-, puter operations. Analysis of various operator functions directly associ-ated with the maintenance of a data processing center is enhanced by
the availability of hands-on experience with locally installed equipment.
Prerequisite: Data management or two semesters of computer pro-

gramming courses.

Individualized Computer Center Expetiences
Grade 12 1 Unit Annual Course

This course provides the .opportunity for the, advanced clerical and
operations student to assist in the daily maintenance of the school's
Computer Studies laboratories. Practical experiences gained will be aug-mented by comparative case studies of representative data processingcenters.

Prerequisite: Three years of Computer Studies courses -including
Computer Operations.
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Computer Education
1

Individualized Computer Programming Experiences

Grade 12 1 Unit Annual Course

This course provides the opportunity for advanced computer pro.,
gramming students to enhance their programming experiences through
participation in major projects. Under supervision, students will design,
implement, and maintain program solutions in appropriate computer
languages for selected applications.

Prerequisite: Three years of Computer Studies courses ificluding two .

semesters of computer programming.

Analysis and System Design

Grade 12 1 Unit Annual Course

This course provides the advanced computer programming student
the opportunity to participate in the total design of selected application
systems. Concepts and analysis of system design will be studied and a job
control language will be introduced as required to implement various
apPlications on a given computer system.

Prerequisite: Three years of Computer Studies courses including two
,,fr semesters of computer programming.

Data Process,' lig OcCupations ,

Grades 1142 2 Units Annual Coutse

These advanced curses form a program to' provide paid occupational\
experiences involvi e school and the business community. The class-
room portion of e program is a transitional course which presents
experiences leading to data processing careers. The associated work pro-
gram provides practical participation in a data. processing environment.

Prerequisite: Introduction to Data Processing.
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Computer Education

IMPACT

A follow-up study of graduates taking Computer Education [4]shows;

5.1% directly4enter work force in computer technology .
20,6% enter computer-related field.

'COST

Local funding, with reimbursement from the State Department ofVocational Education: Unreimbursed cost is $15/studerirryear for equip-ment and communications.

10



Outreach

COMPVTER-BASED LEARNING MATERIALS

Curriculum guides developed by Chicago school faculty have been

disseminated to other school districts.

EXPERTISE

Case history of the CAI project was completed for the National

Institute of Education [8].
Chicago staff has consulted with other schools pertaining to the

in-service education for teachers.
Chicago staff has made presentations on the CAI project at AEDS,

NAUCAL, ADCIS, NEA, Florida Council of Teachers of Mathematics,

Illinois AEDS, and the Council of Great City Schools.

They have hosted visitors from all over the United States, as well

as Japan, Israel, South America and Europe.

44
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Plans and Goals

An extensive career education. program in Computer Studies was
implemented .beginninein September of 1978 as a part of Chicago's
Access to Excellence plan.

It is anticipated that by 1983, 1200 students annually 411 partici-
pate in this program.

An additional career path in the area of computer repair is under
development and will be introduced at a late! data.

CURRICULUM

Tutorial CAI curriculum is being developed in Chicagoand, in the
future, will be expanded to include instructional material for bilingual
students.

An immediate goal for the CAI staff is to undertake a Computer
Managed Instruction program at the elementary level which will perform
the record keeping for the Continuous Progress Mastery Learning
program.



ORGANIZATION

Lessons Learned

The Computer-Assisted Instruction program was developed jointly by
educators, administrators, curriculum personnel, and data processing
experts. Thit combination gave the prOgram its strength at the stait and

cprovided for its continual growth.
.

; . case study tracing the planning, and development of the Computer-.
Assisted Instruction program in. Chicago was written for the National
Institute of Education. This docummit.contains the rationale for all the
decisions made and notes any changes which have taken place in the
original configuration 181.

CURRICULUM

After an analysis of the various linds (e.g., simulation, problem-
solVing, tutorial) of computer-based instruction, the Chicago personnel
decided that drill and practice programs would be the most cost-effective
means of meeting their students' needs. Their reasons follow:

"This drill and practice kind of CAI required only that
the student have a basic vocabulary which allowed him to
read a simple sentence. Investigation revealed that the
discouragement and disinterest which characterized the
remedial student was replaced by active participation in
the learning process in drill-and-practice CAI. Practice
material of this nature had been written and was avail-
able for use. This type of CAI program enabled the
teacher to monitor student performance constantly and
to analyze the results of his performance so that instruc-
tional sequence was molded to individual needs.
Drill-and-practice CAI was the easiest to implement and
was a logical first step into a new field of instruction.
It provided the staff with an opportunity to gain in.
experience and it fulfilled the requirements of a CAI
program for students who lacked basic skills."
(p. 18-19)
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Lessons Leathed

The Chicago staff found the Strands Approach of the Computer
I Curriculum Corporation% instructional materials to be the most appropri-ate for Chicago's students because of the way the materials are classified,presented, and varied for each individual.

1:tJNOING

ESEA provided Title I funds to establish, expand, and improve pro_grains designed-to meet the special. needs oreconomically deprived .children attending either public or non-Publid schools. In addition,
special funds were available under the Urban and Rural Schools provisionsof Title I for pre-school and elementary programs in areas with the.highest

, concentration of children from low income families Funding underTitle I was not restricted to a specific time frame and grants could be .renewed on a yearly basis for those programs which were shown to be
effective. The Title I populaticin to be served was exactly the same targetpopulation for which the CAI system was being designed. Funding 'under)this Act meant that more children could be served since large grants were ,available.

LOCATION OF TERMINALS

, Whether to distribute terminals throughout the school or to cen-tralize their location in a dedicated room was studied by the Chicagostaff. Placing one or two terminals in many classrooms made the
scheduling simpler for the students and teachers in rooms where the ter-minals were installed. However, the students in those rooms would use 'theequipment for only a portion of the day and the remaining timewould have to be allocated to students from classroomi that did not haveterminals. The host rooms would be subject to movement of students in.' and out of the terminal area for the entire day. This distribution alsorequired that the host teacher be on call when needed to assist studentsat the terminals. This'problem could have been alleviated if personnelwere assigned to each terminal area but this solution increased the cost
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' Lessons Learned

for CAI. Where this kind of.distrution 'vas employed, investigation
revealed that the terminals were *o' used to maximum efficien)cy.

Thus, a CAI laboratory containing fifteen CRT terminals and a
printer was established` in each school.. Serving one-half a class at a time
was the most economic and flexible manner of providing student instruction.
Since the laboratory was to be used by. students for CAI sessions only,
it was decided that a teacher aide could manage the program.

4
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Board of Education
228 N. LaSalle Street
Chicago, IL 60601

Contacts

Harry Strasburg
Assistant Superintendent of Schools
(312) 641-8324

Rita Cooney
Bureau of Computer-Assisted

Instruction
(312) 641-4195

Ted Gradolf
Bureau of Computer Education
(312) 614-4194r

An
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Curriculum Guides

a I,

The following publications of the Board of Education 4u.e used in
the Computer Education program. They were prepared by the Depart-
ment of Systems Analysis and Data Processing.

SMPL2:

RXBOEI.:

RXBOE1'

RAX Time:

RAX Context Editor

Curriculum Guide:

Curriculum Guide:

Curriculum GUide:

Curriculum Guide:

CurriCulum Guide:

Introduction to ATL:

A Simple Simulated Machine Prograniming
Language

A Computer Machine Programming Language
Simulator

Programming Techniques (1971)

Sharing Users Mzinual

COBOL Programming and Applications,'

Computer Programming with Mathematics and
Science' Applications (1970)

Introduction to Data Processing (1976)

FORTRAN Programming Supplement for
Introduction to Data Processing (*1)
Punched Card Concepts and Keypunch
Operation

Available Spring 1971
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DALLAS INDEPENDENT SCHOOL DISTRICT
DALLAS, TEXAS

r

Dallas Independent School District has
various instructional computing projects
topeet the needs of the diverse stu-
dent body.

52 It
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SIZE

Profile

J s

.`ballas Independent School District (DISD) is a public, urban school
district of 140,000 students, grades"K-12, and 14,000 employees.

The student/teacher ratio is 27 to 1.

District includes 135 elementary schools, 2'7 middle schools, 19 high
schools and 6 magnet (career) schools.

STUDENTS

Students-are 46% black, 40% white, 14% Mexican American.

Students are from families in a wide range of incomes.

72% of the graduates attend college.

CURRENT ISSUES

Due to the decline in the annual standardized test scores, DISD is
concentrating on developing basic skills for students.

Similar to many other city school districts, Dallas' enrollment is
declining; but unlike many districts, Dallas' major problems are not
financial.

Dallas is striving to provide equal educational opportunity for all
students. Busing was ordered by the courts for DISD in 1971 and 1976.
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The Pcfst Ten Years 4P-

Instructional computing began in 1968 with the help of a National
Science Foundation grant. Since that time; several varied instructional
computing projects have been initiated to meet the diverse needs of the
students.

1968 Received National Science Foundation grant to enrich the teach-
ing of mathematics by using the computer.

Purchased 10 teletypes; leased computer time from General
Electric.

Initiated teacher training.

1969 Joined the Region 10 Educational Service Center. in Richardson,
Texas which provided computer time and support to school
districts in the area.

1970' Puchased their own computer, a Burroughs 6600 for research,
administration and instruction. ,

Made terminals available in all high schools.

1971 Hired full-time staff member to oversee instructional computing
from the Data Processing Department.

Initiated State-wide CAI program for the deaf.

1973 Purchased a Burroughs 6700.

Purchased an IBM System 3 for Skyline, a career development
center.

1975 Initiated the Bilingual"Project.

1976 Acquired 6 terminals, VOTRAX units and 6 microprocessors'
for the implementEition of the Bilingual Project.

Acquired 2 additional computers to provide drill and practice
in basic skills.
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Organization and Management 'of
Academic Computing

All administratiie and research applications, as well as some instruc-
tional computing are under the auspices of.the Data Processing Department.

MANAGEMENT

Most instructional computing prilects in the Dalai Independent School
District fall under the cont pl of the Department of, Research, Evaluation
and Information Systems. Eiatitproject (e.g., Skyline, Deafi'bilingual) has
its own organization and management (see Student Acceis section).

Use of the Burrough's computer and some drill, and practice in the
-basic skills is administered through the Data Processing Department.
Since the Data Processing Department's primary responsibility is adminis-
trative applications, it his been proposed that moving these functions to
the Curriculum Department would not only be appropriate but indicative
of upper management support for instructional, computing.

STAFF 4.1

.

Two full-time staff members in the Data Process mg Department are
,responsible for CAI. They are:

Telecommunications Coordinator, and
Math CAI Coordinator.

FACULTY TRAINING

CoMputer training (primarily for math teachers) has been offered
since 1968. This training is not yet a part of Dallas' regular in-service

,

Proposals have been made to include computer training in the in--4)
service program, as well as to require computer training for teacher
certification.

Monthly staff meetings are held by staff from the Data Proce
Department for faculty using computer-based materials.
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Student Access to,. Computing

Access to computing is dependent on the system or project in which -a student isinvolved,

COMPUTERS"

bats Processing Department: Burroughs 6700
Skyline Center: I System 3

Access to Region 10 Education Service Center's'
IBM 370/158.

Bilingual Program: DEC PDII-11/34, 2 Altair, 2 IMSAI, 2 Tandy TRS-80
Deaf Project: CCC A16
Oliver Wendall Holmes: 'HP 2000
Mark Twain: CCC A16

TERMINALS.

Data Processing Departmint: Total 60 terminals (primarily 'teletypes);minimum of 1 terminal at each high school.
Bilingual Program: 6 CRTs with VOTRAX voice synthesizers
Deaf. Project: 20 terminals
Oliver Wendall Holmes: 32 terminals
Mark Twain: 12 terminals

P'.

USERS

'46.annligl student users for each terminal, assuming 130 terminals foriapprdicimatel'y 6000 students each year in all projects.

HOW

In general, account numbers are assigned to faculty who then issuethem to students:

WHERE

Terminals in 31 location's' in the Ilistrict, including all high schools.
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Costs and Budgetin

FUNDING or-

Academic computing under the auspices of the Data Processing.
Department is funded by 8% ederal, 10% State, and 82% local monies.
Instructional computing comprises about 24% of the total Data,Processing
Department budget,

BUDGET HISTORY

Approximiate figures from the D partment of Data Processing:

1967-68 $ 61',500
1969-70 $10000
1973-74 $12,500
1976-77 $666,000

Costs include eq'uipment, maintenance, supplies, and personnel.
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Student Accomplishments

Student accomplishments are in two categories:
basic skills

attitudes

BASIC SKILLS

Two studies have been completed [1, 4].
Students in [glides 4-6 increased 'their achievement in mathematicsby using either commercial drill and practice programs or those developedin-house.

ATTITUDES
A

At O.W. Holmes Middle School there was a 14% increase in theattendance rate for those students using the drill and practice. programsversus those not using the computer.

REFERENCES

[1, 4].
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Spectrum of ApOliccttions

The spectrum of applications is described for each project. In sum-
mary, 65 out of 6400 teachers are involved with computing; 6,000 out

of 140,000 students.

MATHEMATICS

DATA PROCESSING DEPARTMENT

Drill and practice in grades 4-8; on-line testing system for, junior high

students. Algebra, Geometry, Trigonmetry and Calculus: ptobletn-solving

applications.
.

SCIENCE.

Simulations in physics and cheinistry; nomenclature,iri-chemistry.

SOCIAL STUDIES

Geography drills, simulations.

ENGLISH

Sentence' structures, parts of speech, poetry.

SKYLINE CENTER

COMPUTER SCIENCE

- Comprehensive ,het of courses offered at Skyline Center, including

BASIC, COBOL, FORTRAN, Logic._
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Spectrum of Applications
.

BILIAGUAL PROGRAM

SPANISH ENGLISH

An eifierinierital project in which students use the computer andassociated voice synthesizers for translation and spoken Spanish andEnglish. '

DEAF PflOGRAM

MATHEMATICS RENDING -,i.LANGUAGE ARTS
, I

Deaf students throughout Dallas County used the computer for drilland practice in the math, reading, and language arts:. The curriculuM isleased froin Computer Curriculum Corporation iri.Palo Alto, California..

COMPUTER-ASSISTED INSTRUCTION IN
ELEMENTARY AND MLDDtE SCHOOLS

READING LANGUAGE ARTS :---:MATHEMATICS

General-purPose computer-assisted drill and practice in reading,mathematics, and language arts is available at 44 student stations in five' schoolS swing 1,584 students, grades 4-8, daily.
The drill and practice mathematics programs recently implernerOdin the Dallas schools are offered by two different Computer-AssigtedInstruction (CAI) systems that use three different kinds of curriculum:

The Computer Curriculum Corporation (CCC) system provides instruc-tional services via twelve terminals located at the Mark Twain Vanguard----School. The Hewlett Packard (1P) CAI system provides' instructionalservices via eight terminals located at We Holmes Academy, eight termi-nals at the P.C. Anderson Academy, twelve terminals at the M.H. Jackson

Co
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Spectrum of Applications

Vanguard School,,and four terminals at the Polk Elemental/ Scha61, The
CCC system uses its own curriculum, i.e., CCC matheiliatics,r eading;.and
language add materials, while the HP system uSes its,own mathematics
materials or the ICSP Mathematics program supplied by the TimeShare
Corporation as well as the CCC reading and language arts curricula. The
.objective,of the project is to increase mathematics and IN/tiding perform-
ance of students by providing ten minutes pentlar. of `C4I drill and
practice. '

ICSP Mathematics is presented using a> topical apP ach. 'Elepientary
mathematics is broken into 11 topics which cover'-grades one through .

six. The student enters the icurriculuni.at the first .topip which consists of
whOle number addition. A pretest is presented and if the student completeS
the pretest perfectly, he is advanced to the pretest/ for the following topic:
whole number subtraction. niis cycle continues,until the student is not =
able to peifectlY complete a pretest. That is the topic within whi8h the
student then begins to receive drills. The student is automatically
sequenced through the drills at a rate based on his performances in pre-

vious

HP Mathematics is presented using a modified strand approach. Ele-
mentary mathematics is broken into '15 strands: that cover grades one-tbrough
six with each grade having 24 blocks of instruction. Figure 1 presents the:.
paradigm for sequencing in the. HP curricuium.

The student enters the curriculum at the particular mathematics grade
equivalency appropriate for the student. The student is sequenced through
the blocks of instruction based upon previous performance: Any blOck
that a student fails to master is scheduled for review at a later date.

CCC Mathematics is presented using a strand approach..,.. Elementary
mathemitics is broken into 14- Strands which cover grades one through.
six. The student enters the curriculum at the particular mathematics
grade equivalency appropriate for the IStudent. The student is automatically
sequenced through the drills based upon performance in previous drills
and may be temporarily assigned to a strand so that he may receive drills
on particular concepts.

The purpose of the Oliver Wendell Holmes Middle School project is
to provide enrichment for inner city students. In addition, Dallas
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Spectrum 9f,k?plications

to ne t block

85-100%
.

,
Level Ceitel Levet .

5 5

7 a.
Leivel Level Levels Level

4 4 4

.
Level 'Level Level Level

Post-test3 3 3
4.0

Levee 60- Level Level Level
2 .114% . 2 2 2

Level Leis& Level Level
1 1 1

MAIN, LESSONS

Figure 1. Progress Through ,COirfoOlum Block -

personnil hope this project will convince "more white children to attend °thepe urban schools.

Advfmded students at the Mark Twain Vanguard School use the com-puter for drill and practice in an individualized study area. This projectis studying the advantages and/or disadvantages of providing most of theinstruction via computer.
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COmputer. iteracy.

FOR: Interested high school students.

BY: Teachers in Math, Sejence and English:departments who
haveintegtate,d tue.inii of the comptie,t; be:O: their
courses. The piogm is suppOrtedithe.t)ISD pita
'Prciotilig, Department.

fy

SINCE: 1968:

PROGRAM:

,'

IMPACT.

60

.

Main topids Alclude computers; and society, problem-
\ solving with Computers, sndiprogramming in BASIC,

FORTRAN AND COBOL.

Growth of instructional.COmputing (all projects):

Students. ,, eachtrs

1970 20 9

1973 x.200. 20

1974 1000 35

197b 4000 50

1977 6000 65



Computer. Science

FOR: 200 studentg each year

Career Education Department

SINCE: 1971

PROGRAM: :4,The program is geared .to job placement and/or c011ige.

1400 academic hours are offered in the Computer Science
-cluster at Skyline Center.

,::Modules in the cluster include:
Fundamentals
PrOgramming
Operations
COBOL

1. Advanced ogramimng
.

Mathematic for Data Processing
:BASIC
Advanced BASIC ''S)

Strident assignments are' often work-related case studies.

FirstfYear,, The concentration 4uring the fipt year stresses IntrOduc-
tion to Computers, Data Control, and Basic."Prograinrning. All 'students'
take the Introduction to _Corriputer phage which exposes them to general,
concepts, Programmillg, language, and computer functions, . After com-
pletion of the first Plf4ase of training, students can choose between Prati ,

gramming, OperatiOn, or. Data Recorder, depending on their interest and
aptitudes.

Second Year. This is a continuation of the first year's curricultgu.
In addition to the, basic curriculum, arl on-the-job-training module is avail-
able to selected second-year students. This module gives, the student an
opportunity to gain experience and additional knowledge about computer
sciences as a career. Upon completion of the two-year program, Opera-
tions students are trained to operate Unit Record equipment; decollator,
and,burster, an IBM System 3 model 10 with a 1442 card reader/punch.
They will also be able to perform as data control clerk and tape librarian.
Data Recorder students are trained to operate the 029 keypunch and the
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Computer Science

059 Verifier. Programming students are able to.perform as BASIC,
COBOL, FORTRAN, and RPG and. Assembler language programmers.

IMPACT: Career Opportunities

Computer Programmer
Computer Operator
Data Librarian
Da* 'Control Clerk
System's Analyst (Higher Education)

Placement follosviup information is available,[3].

PUND,ING: 50% local; 50% State and/or Federal.
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COMPUTER-BASED LEARNING MA ERIALS

Outreach

Contracts have been drawn up d marketing arrangements made to
Allow other institutions to use Dallas' Bilingual-materials and likoinputer
system configuration.

COMPUTER FACIpTIES

The computer facility that houses the deaf program is used by deaf
students throughout Dallas County.

tXPPITISg
,;q .

-

Di4las personnel are rfiembers.of various professional societies. They
--.. have made presentations On the CAI programs.. , ...':- Ai' ,,,, ,

Workshops are Oftbred to faculty froth, other indittitions.

COMMUNITY SERVICES

GED and adult:reading programs are available for community use.
-Data are,exchanged among DtBD, local businesses and government.
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ORGANIZATION

Lessons earned

The Director of Data Protessing believes that upper management
should provide the leadership for instructional computing, but not to the
extent of compelling the installation of unwanted or unnecessary programs,
Too many "computer' boondoggles" have beeti foisted upon the schools.

EVALUATION ,k

It is important to initiate evaluation at the time a .project begins in
order to have coakparative documented evidence of a program's benefits
as well as its costs for future budget and equipment allocations.
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Plans and Goals

During the 1978-79 school Yra,,r, the curricula develOpment function
'was, placed upder tht, control of the Department of Research,'. Evaluation,'
and ekraformation Systerpp. It is 4)0, early tq tell what kind of impact this'
will 'have on instructional eatiOutipg in DISD or to even discuss ftitgrEt
plans. At-ihe very least, this could cause an increase in tIk use of Corti-
puters in the classroom.
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$14

Dallas Independent School District
8700 Ross
Dallas, Texas 75204
(214) 824-1620

4

Gabe P. Allen Elementary School
5220 Nomas Strpet
Dallas: Texas 95212

Skyline Career Center
7777 Vorney Road
Dallas, Tex 75227

Oliver WeNII Holmes Middle School

Stonewall 4ackson'Elementary School

Region 10 Education Service Center
Richardson, Texas

Arlington Public Schools
Arlington, Texas ,

1

/

Contacts

Dick Mallett
Data Processing Department

Mike Vitale
Department of Research, Evaluation

and Information Systems

Bill DunklLl
Bilingual Computer Project

Bill Gattis
Bilingual Computer Project

4.!
Virginia` Salter

John Davis

Janice Shipley
Deaf Project

Carol Louis

Duane Dean
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ALEXIS I. duPONT SCHOOL DISTRICT
V,OREENVILLE, DELAWARE

Alexis I. duPont has an active com;
putef project in the Disttict and
administers a state-wide computer-
assisted instruction network.

4
This case study describes instructional computing in the "former" .:1Sls I. duPont

School. District. As of. July 1, 1978, Alexis I.-merged with 10 otberil.atibts in the
county to form the New Castle CountyichoOl District. i .... " ,

":.
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Profile

SIZE

Public school district of approximately 3000 students, K-12; 321,
staff members.

The District has one secondary school, grades 9-12; two middle
schools, grades 5-8; and four elementary schools, grades K-4.

LOCATION

The District is located outside of Wilmington in one of the most
affluent areas of the state in terms of property Valuesprimarily the
estates of the duPontzfalifilY-

STUDENTS

,

Students are primarily from middle class families. The student body
is 75% white and 25% minority, primarily black. Many of the minority .
students are from other dl 'cts on Er voluntary transfer program
established to help avoid -ordered busing. ,

Approximately 80% of the students attend college.

CURRENT ISSUES

P
1 '

' The District is governed/by five-member school board, appointed
rather than elected. Alexis I. maintains a small central adm tration
including a superintendent and two assistants. 1

Specific goals for the district were developed in 1975 by a special
project. . ti.

The merger with other districts is causingmany. uncertaintie such
\ areas as organization, curriculunf standardization, and it-vival of

_ programs.
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The Past-Ten Years

The formation oft Project DELTA in 1968 was a major factor in the 'growth of instructional computing in the, Alexia I. duPont School District.Significant expansion of their program occurred in 1976 with funding oftheir Title IV-C Computing Proposal.

1968 New high school building occupied:
EDTECH project (using an IBM 1130) was absorbed by the
Delaware, School Auxiliary Association (DSAA). Project
DELTA, a state-wide network.wAs.fotmed 15y DSAA. AlexisI. Acquired one terminal into DELTAs, used fox exploratory .purposes, with no structured activities.

1969 Second terminaladded.
Teacher attended summ. VoilshOp' at the 'University of
Colorado on AlgebraII with COmputer Programming.
Computer Club formed with the purpose of providing instruc-tion in programming to students.

1970-72 TerMinals used for Algebra II course..

1973 Middle School acquired terminal.
Gifted middle school students (2/grade) learned programming.
Science CMI curriculum used.
4Two more terminals acquired.
Students rather than teachers became the programming
instructors for the computer club.,

1974 ntire 9th grade used Science CMI system. Voi,ers did not
pass ereferendum for increasing school taxes; this defeat
caused the middle school program to be dropped.

1975 ,G1S availaW through Project DELTA.
,

duPont Company donated DEC PDP 8S and 81 to the
Middle School.

Business Education personnel attended a workshop and madeplans to integrate computing into their courses.
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The PastTen Years.

i .
'. ...

1976 , Title IV-C proposal funded. Computer Science minicilium
started. Alexis I. acquired their own DEC PDP 11/34 corn- 1.
puter and 12. tetniinals.,

1977 Alexis I. received continued suPport from Title IV-C.

Teacher training /at Alexis I. was initiated.

The District agreed to administer a State CAI network, known
as Project DIRECT. , -1

1978 Computer Architecture coUrte tau*
Title IV-C funding again received to ontin& program
expansion.

IT_ A , 41
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tganiteition and Management of
Academic Costing

j
The primary mjssiokbf the CoMputer Project in Alexis I. is instruc-

tional comput* At their expertise has.incteased, the staff has begun todevelop administrative applications,(e*teport cards).

MANAGEMENT

Computer Project Director, Carl Hauger, manages the Title IV-C.
project, teaches Computer Science courses, and oversees the operationsof the computers.

The Computer Project Director reports directly to the Principal and
the Assistant Superintendent for Instruction.

STAFF

Students help with programming and computer operations. Studentemployees are paid via student activities fund,
A secretary:Et technical assistant, the Computer Project Director, and

teachers monitor the high school's compUter room.

COMMITTEES

A Computtr Advisory Committee was established in 1976 to'advise
the district on activities and future plans, and develop a computer awareness
survey, and guidelines for high school vocational dia( processing. Com-
mittee members include administrators, community members, computerprofessionals, and computer instructors.

FACULTY TRAINING

FaCulty have attended training programs at the University of
Delaware since 1961.
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Organization and Management of Academic_Computing

Salary credit and/or graduate credit was obtained by participation in
these programs.

Title IV-C grant proposed to expose all the high school-teachers to
various instructional uses of the computer during 1977-78. Students
provided many of the demonstrations for these teachers. Advanced
training for teachers in 1978-79 will be provided in all subject areas.
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COMPUTERS:

Went Access to Computing

DEC PDP 11/34
HP 2000 Access
DEC PDP 81
DEC PDP
Access teCC A16

(Alexis I. duPont High School)
(State network)
(Middle School)
(Middle School)
(State network)

TERMIN4LS

Alexis I. duPont High School: 15 terminals

7 ADM3:
3 Beehiyt B-100
1 DEC VT52,
2 DECwriters
1'Compucolor (arf-8-cOlor graphics CRT)
1 HDS Concept/APL

Middle and elementary school&:

5 terminals to the HP 2000
2 terminals to the CCC,,A6
1 terminal to thesIDEC*DP 1434.

USERS

Approximately 70 annual student users for each terminal, assuming
1610 annual users for 23 terminals.

WHERE

The terminals in the high school. are located in the computer room.
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Student Access to.Computing,

HOW

Account numbers in the PDP 11/34 are provided automatically to
students enrol1ed in Computer Science courses. Any,other individual
requesting it may obtain an account. Accounts are also provided to
users from the State network who request them.

Terminals in the high school's computer room are scheduled on a
priority basis for teachers,,computer science students, and others.

The coMputers operate, 24 hours a day. Students may borrow .

terminals for home use.

Q
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FUNDING

Computing in the Alexis I. School District is support41 by 50% Federal
funds and 50% local funds.

Instructional applications, comprise 90% of the computing budget.

Costs and Budgeting

1

.,13U1:0T HISTORY
,

1976.71 $88,000
4 1977 -78 $92,700

1978 -79 $78,200*

Budget figure includes equipment, maintenance, staff and supplies.

INSTITUTION PRODUCTIVITY.

An internal stud for thd AleXis,I.,duPont School District established
the cost-effectiveness of the CMI ScienCe system. [Il]

-

A summary of the results of this Study follu;s:

Three approaches to individualized instruction were
considered. For Ilidse the various evaluation tasks were
handled by 1} the .teaching staff, 2) paraprofessional aides,
and 3) a coMputer. To .maintain, the same lev-el of individ-
ual contact with students the first alternative required the
hiring of additional staff to reduce;?lass size. The ,secOnd
alternative of using paraprofessionals was able to main
tain the same teaching staffSizo' by hiring aids in the. .

student evaluation process:,`This romOtty paralleled.the
third alternative which instead dmptitiVed a,computer.
These were then, compared to, the base costs of what was
actually being efient without effgrts to individualize

*1978-79 is the first year that duPont will not be purchasing hardware.'
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instruction. The rAtto's of`Alle.s e expenses to base costs
were. found to 0. as tiNllows:

base line costs 1.00

teacher managed individualized instruction 2.01

paraproiessional managed individualized instruction 1.39
;7;1 1.16computer managed instruction

From these studies it was shown that the CMI
approach was: both advantageous to student learning and.,
cost effective. A 'significant increase in retention was
found to result from computer managed instruction. Per-
haps more importantly it was found that student attitudes
toward the learning of science actually increased as the
year propessed instead of declining as expected. Therefore,
a deciOn was made by Alexis I. duPont High School to
expand This form of instruction to the entire ICP -course. [14]
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Student Accompltitipietit

Student_accpmplishments in the-categories of:

learning objectives mastery,
attitudes

employment

4

LEARNING- OBJECTIVES MASTERY.

Achievement gains
have been reporte, for ni
Instructional syste
conjunction with

ATTITUDES

easurable increases in concept retention
grade students using a Computer-Managed

ped by Alexis I. duPont science teachers in
ELTA. [8, TO, 11]

A study shims improved attitudes toward science
using the CMf ,Systein [15].

.S1 N

EMPLOYMENT - tit

for students
.

High 'school studen,ts are the instructors for the stafftdevelopment
program at Alexis I. High' School.

REFERENCES

[8, 10, 11, 15]-

4

79



Spectrum of Applications

Cortiputer Science is a separate department with four courses (see
Computer Science section).

MATHEMATICS

Applied Corhputations I, II, III. Remedial drill and practice.

8th Grade Math. Computing Literacy

SCIENCE

Introdction to. Chemistry & Physics. Testing and management:
In this cpArse,students proceed trough the instruhional materials at.
their own pace. The. computer administers tests, _grades the res4itrid
provides students with immediate feedback on their progress. The'ays-
tern provides mini-assigninenis to students who do,not meet criteria for
'a particular objective. Tests are randomly generated-and questions are
not repeated for an individual. Computer generated reports give teachers
a record of student progress [14].

S

BUSI AND VOCATIONAL EDUCATION

Model Office Simulation. APE is a simulation of the office of the
Ainerican Paper EXporters. Each student has a responsibility within the
company eventually rotating with other studentssto get experience filling.
all the job positions.

ENGLISH
I

English I, II, Basic. Remedial drill and practice in reading and
language arts.
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. tleitrum of Applications
,

HOME. Etoramics

0. Foods and Nutritio :° Metric recipe conversions.

SPECIAL EDUCATION

-

,Nr"

.RemediaT drill and practice in math, reading and language arts.

c7.
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FOR: 'Deciiiion-Makers

Computer Project DirectorBY:

SINCE: 1976

PROGRAMS: Progress,repinit,:are given two times/year to the Scliool
Ward,.

e
".

Private 'meetings are held with the Superintendent.

All local deciiion-makers receive the computing newsletter.

0 °,
FOR: AU faculty

4BY: Tor Computer Project Direcior. and-Students

SINCE: 1977

PROGRAM: Demonstration of computer activities in the resp ective
disciplines of the, faculty.

-Minimum of one-half hour "hands on". expirience at the
terminal.

IMPACT: AffifacUlty had some exposure to instructional
compu

ot

FOR: s

t BY:

SINCE:

th grade math Students; ittteres 9-12 graders,

Middle. School Math Teacher" COmputer project Direct,or.

8(.1 I.
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'Comptittit Litenicry.

st.

. --.. - .1--.a PROGRAM: Introductory
,
Compute owledge i as 9-week,-1/4 credit

scours In the high sc' h.. , and part of 8th..graile math."
at the- iddle S t Students use thecohiPtitel 2 'hoUrs/ 4.

eek-..in ad , class nselltings. (purse goals are that
etch ,sitt,do 4t'- 4, -

ode .7'q.-impact of eleCtronic data proctisiaing on

develop a basic knowledge of computer system organiza-
d concepts

. .coslt

d. the human-computer interfacb in an inters-
active, .nvironmept %;

explore tthetVariott Careers availakep in the data
process) 4g #*

.

describe the *rifiguration, capabilities, and acsiility
;;;14;iktFemEtritoors tonniiiter:pystem t

develop at'jeait one comviter apphcAtion of persofia(t.
4"benefit.

.

Students also Team fundamentals of BASIC gmmming:

\'.
130/student (Middle Schlol)
$50/student (High School)

1
(Costs include equipment, maintenance, staff, citric
deVelopment, materials and supplies.)

a.

';

ga..

44
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,Computer. Acience Department

(CompUter Project*Diribtim, ancliP3/4..me faculty member

_SINCEt, 1976
.s .

PROGRAM

Introductory Computer Knowledge. ,;Ades pAgQUarterly :7,
Elective-1/4 credit. T 49 'of drill course:
deielopi a batik kilo computer cOnee
litnitationsAnd,,at the OK time, the student
of compUtira upon soci4nd-.is introd
opportunities available a result.
tern ig an important part o this co

aid: the student
bilitieo and

laiNiedt
e'er

titer. sys-

.equiputer Languages,abd Pr. nirhg., Grades 942, ster
Elective-1/2 credit. Prete(' : Introducti*,'Compdoter KnOwl!dge
,or permission of JO instructor The stud iSecomes skilled in '
pro ing, iiPthesBASTC computer *118 introduced to

;level 'fi languag*such as FORTRAN and.
,

Opera concepts awe studied, utilg the
schoorstdbiziputer system. '

. . .

Computer: Architecture. Grad* 1042,""Semester Elective-1/2
Prerequisite: Computer Languages and Programming and pear icn
of the instructor. This course consists of an indepth study of the
components of a total computer s30temboth hardware and software,
The studertt learns to evaluate specifidatior gomputer systems .
to determine their appropriateness in varto businesses And industries'.
Computei.networks are utilized for advanced programming aPplica- .-

tions. Systems programmystems management are covered.
Independent Study in Science. Grades 942, Semester
tlective-1/2 credit. Prerequisite: permisiion of the instructor. -The.
advanced student in computer science pursues topics Of individual
interest Or assists in programming projects under the supervisio6
of the director of computer science.



Computer Scidn4

.

4r

tt Students may. also
science program:

* as stuileti*
as stud**
as stud

L'a and in

IMPACT'

'fl'Avo overall.purpcises of curriculum' design: -
For the student,whes is terminatingreducatiO at the

te -end of high schOol:..4 a background informatkin procestring
that will facilitate the smooth trawlition from the forinal
educatign setting to if career that may have been greatly
impacted -b the computer.
For the stueent who is Continuing hi education0yo
high schoolyt a' solid groundwork.in ard,,increasintly4titictil
tool in higher education. t

PardeiPate in operAtional ',Pets

cations and systeins
pttter facility managers

istqnts both in the computer stilts
s in other disciplines Ilrat itilize,domputvis.



,COMPUTERBASED LEARNINeNATERIALS

instructiiiial applications develoPed -A.I. dupont ate supplied to
other institutions at _no coat

COMPUTER FACILITIES

Alexis 1.p.
Stai.0040,air
ana-language
all the State's

t School District administers ',., , a
comPuter-assisted instruction in 4 s, reading...P ...1" r
Yfor handicapped.students. Partie includes-. ,',

11.41c school districts and all State-operated residential-, ---
n'S institutiona. Three computers and a state -Wide multiplexor
tit are operated by Alexis I. duPont District Mt the State (see

e 1). .,. , ..
, .,,,

E PER
*.:

1.1)r
,, ";

ides and presentations are a,
hrough 15] -c4'..4

unotes, the .monthly Owsletter,
all tietTsbik /users. and State supe rui
people all over the `U.S. [1].

. .

UNITY SERVICES

Individualized continuing education
offered annually in-the evening for adults and

-

on the CM( science

throughout the
sets, well as

440

in' computer scieiffee are
dents.



HIGHLANDS
SCHOOL



duPont hatbeen merge with Other 0.1001.111n New Castle County.
. ;,Since these disteicts have neitheikhe computing ttrticulum nor facilities

'of duPont, it is necessary that the oltputer Project "prove its worth"
in order to survive tile otrilatiOrtal change. 'At

; .

the Computer Projectis to.encourage the use of
t the high schoo pNgrams. They believe that
s'are useful tind equable, in all dis lines.

ude integrating computing .thei'soditG
nurses:': .1 A
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'al 4tp ions to mo the students. "" .t0°0 rexicling are being
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r colle opricr'stude nuni-coursel in a varibty of ,coMpiiter
es ***being-planned.

Adycanced computer traOnig for,all tette/befall all disciplines is .

being.Pla!Al
r.

1EC! IPMENT
I

.4,

cal or grapri4i,oit,snd APL are being 'acquired for; use ty
.advanced students.. ,

**4 4 Plans ,are being made to, use microprocessors interfaced to the larger
systems.

--A A machine-to-machine interface is being underta n:with'Projtt
'Naar, a Statel network.
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LesionsLearned

___,Carl Ha Computer PrOjects Directdr, has the folic.)wing advice 4. 4,477
dose inv, with instructional computing. AO.' '.'

t;Y., ....

ORGANIZATION

;Active support of the school board -and lop administration is a
necessary prereqilisj,te to a successful instructional' computing program.

Having the computer facility as an independent entity. (not associ-
ated with the Math or Science departm.ents) *des forlittioother inter
gration of., computing into all academic disci to more easily
attraotika less accomplished (class-shy) stu

.While terminals can be-readily located iii*taiy class om in the build-
ing; they }lime found that the classroom concept with centralized
terminals is preferred by most teachers for reasons such cas the numbers of
terminals available, and computer staff supervision of students.

STAFF -

More,than o staff member shou ,inVolved i n instruc-
tiorie 'Conip :provide continuous

Let tlic nts hblp. They invariably ha,v., ?more time staff i
members.. Thei many interested studentslifbb: Tit

applications proltamitkera andaystelif managers (*Vie entialiiy
issues perni(t)..

1, Abnormally long%chool days are invariably necessary to prOpee the

effectiveness of equipment, etc.
of students served, co t

m
most beneficial results in terms of n

USER --).

:'74)ti

Introduce the students to computing at as eall,iiiyage,asi' porisible:. , ,a;..., ,

1



tt$1 Lessons Learned

HARI:MARE AND SOFTWARE

Select computer systems that have.the maximum flexibility to grow
in terms of both hardware and' software. In.the.instructional environmer4,
this is much more Critical than in die business or administrative environinOt:

Other, educational 'users are thk best source of iristructionil software,
particillatly.inight of limited educational bUdgets.' The quantity, prox-
imity, and variety of educational users with similar :equipment' should be
paramount in the selection of a computer system".
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COMPUNOTES. Monthly instructional computing,"n1114917tter::',pub-
lished by Alexis I.,duPont High School. 4,4,

.1' I

Dunklebjeiger, G.E., and Smith, R.W. Introduction to ihemistrY 'and
Physics Lab Manual, 1973.

toOdeberger, G.E., and Smith, R.W. 'Matter' and Energy, 1974.

Dunkleberger, G.E., and Smith ,
R.W The A

.
tom, 1974. 41:

Dunkleberger, G.E., and Smith, R.W. Struetur* and
ld

punkleberger, and - Smith,
. .

7. Dunkleberger, dr., and-Smith,
Grade Chemistry and Physics."
Science Teachers' Association

R.*, as Laws, 974.

R.W. "A Modular Approach,t,ofNinth
Paper presented at the Natio

ual meeting, March 1974;

8. Durtklebeger,G.n., Old Knight, /II. "A CoMparisontr.

Retention Levels Resulting from the Traditio.dal,andModul
tory 4gliproaches.V. Raper. prfgente& at'the Arintial meeting. 0,,
Natipriel Association forResearch in Science0Teaching, March. 1

;9. Dunkleberger, G.E., and Sqi R.W. .1 New Approach to TeaChiii
Science at the, High School Worghopscohducted at the
Delaware-reachers of Scie ce Oral Meeting, May '1'97

.

. Durrkleberger, d.E "Concept Rete ion and Skill Dev ldpMent
Resulting from CoMiuter Managed naruction." Pap presented at,,the
regional ing ofthe National Sc nce Teachers' .A dation,
November 1 74:

ltr Dunklebergef, .G.E?' and Smith, R.W, ;,computer Manage_ Ap
to Indiyidualfzed-jr,istruetiote.:' lisCrustav Ohaus A;Vard,

-ifttlm the Ndtional Science-Ter, sso iatioir; March. 1$75:,,,

roach
y.

;
Dupiclebergei;G.E arid SmithR.W,.. "As pproach to Compuier''
Keinaied Instruc ona Audiovisual Insiructi , Novemher 19,15.
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HUNTINGTON BEACH UNION_
HIGH SCHOOL DISTRICT

', HUNTINGTON BEACH, CALIFORNIA

Huntington Beach has a policy of
unlitnited free access for instruction,

'modeled after. a public library. This
pdlicy is financially feasible.becathe

.of the Qistrict's arrangement for
sharing computing facilities between

mihiwative and instructional

. 44.



SIZE

Profile

Public school district of 20,000 students, grades 9-12, in 6 compre-
hensive high schools and several continuing education centers; 800 faculty.'
STUDENTS

The student population` is 93% white, 1% black and 6% Mexican-
American and Asian. 75% of the students attend at least one year of
college. The majority of students are froth upper middle-class families.

The average student score on State standardized tests is in the 75th
percentile.

CURRENT ISSUES

Each school offers a comprehensive curriculum.

A major problem for the District is crowded schools. Consecutive
bond issues to finance the .construction of new schools have failed to pass.

Propositicrn 13 has caused a) $6 million cut in the District's budget
of $42 million. This decrease has not had an adverse effect on classroom
computing.

.9
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I

The Past Ten

, iit4
From an historical perspective, it was the influence of local college)V

that motivated tile-Staff in Huntington Beach Union High School District
to becomes involved with instructional computing. The students, aware °
of the computing facilities available at the colleges, were anxious to use
computers,in theit high school prOgrams.

Huntington Beach's instructional computing program, known as`
HATS (Huntington Area Timeshare System), serves their own high
schools as well as several elementary: school districts. HATS is now'the
initial component of a twelve year comp r curriculum culminating, in

. the programs at either the nearby Coast/Community College or the
University of California, Irvine.

1968 Leased one terminal per school and bought computer time
froin a G.E. timesharing system ($8.00/hour). Initiated
faculty- training.

4969. Taught first Computer Science courses.

1970 Began leasing time from University of California, Irvine
(UCI) for $2.50/hour.

1972 Used approximately 10 dial-in ports at UCI. Gave responsi-
bility fox all computing and data processing to the Division
of Planning, Resealch and Evaluation. Recognized the need
to replace administrative batch-only computer.

1973 Purchased IBM 370/135.

Established policies for sharing the computer between
administration and instruction (students on-line during the
day; administrative batch processing nightly).

1974-75 Initiated program to employ students as aides for instruc-
tional computing.
Had 20 dial-in ports.at 5 schools.
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The Past Ten Years,

1975-76 Made' programs for administrators in the schools available on-
line via classroom terminals.
Expanded BASIC programming classis to include FORTRAN,
APL, COBOL and Assembler. :`

Had '32 lease-line ports available for HATS users.

1976-77 Established data processing intern position (2 alumni,
1/2 time)' to oversee entire HATS program.
Began to provide instructional computing services to 8
elementary schools.

d,

Had 48 ports available for HATS users.

1977-78 a Added second CPU..
Dedicated IBM 370/135 to HATS and '370/145 to adminis-
trative on-line users.
Had 56.porti available for illATS users.

1978-79 Expanded computer program in one high school to 14 ports;
school's computer center houses both programming and
word-processing classes.

Had 70 ports available for HATS users.
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I

Organization atufManagement of
Academic Computing

Administrative and academic computing are both under the auspices
of the District's Division of Planning, Research, and Evaluation.

MANAGEMENT

Assistant Superintendent for Plan rung, Research and Evaluation,
Glen Dysinger, is responsible for allcomputing aetivities.

The Huntington Beach Board of Trustees annually reviews and
appro.`vta policies for computer sharing and budgeting.

STAFF

Two college interns, both Huntington Beath graduates, staff the
District HATS Computer Center for academic computing.

Student aides manage the schoQl Computer Centers.
t
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Student Access to Computing

COMPUTERS: 'pm 370/135 and IBM 370/145

TERMINALS:. 64 CRTs and- TTYs . I)

/

USERS: . terminal,Approxir4ely 62 annual 'student users per
assuming 64 terminals and 4000 annual users. Fig-:, tire 1 shows the average user load on HATS. ...

WHERE: Two locations in each of the 6 high schools.,./ One' location, in a continuing education center.

HOW: Established "Dornputer Sharing Guidelines" (see
Figure 2) which describes the priorities for com-
puter use. .

This policy provides unlimited 'free access for instrilc;;.-

100

tiotial purposes; modeled after apublic library.
Any student who-requests an account number may get
one from a teacher.
Any student may g to a Career. Center and use CVIS,
a vocational and co ege information retrieval system.
(An account'numbei is not needed.).
Extensive system documentation i vailable both as
reports and on-line. These data aid dent and
facility. as Well as administrators'and o er decision-
makers.

The timesharing system (HATS) is available 10
hours each day.

A'



Student Access to Computing

Oat 1,77-7, SCIODOL VGA
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44k Student Access td 'Computing

GUIDE2

HUNTINGTON BERab,UNIONHIGH SCHOOL DISTRICT
.

Computer Sharing Guidelines.

1.' During daylignt shift (0780 - 1700), 378/135 HATS computer abCess
by all stuoents and classroom teachers shall receive the highest
priority. HATS shall also be made available for Adult StehoollS,
411.4isation from 1788 to 2200 weekdays and 0880 to 1598 aturdays.

11.Howsp and on -line, administrative Applications shall have top
irorityoW the 170/145 CICS System fro 0700 to 2208.

The Horning shift (2218 0780) and weeknvilp shall be ayellable
difily for Sharing School District batch applications.

. New computer applications will be developed according to priorities
established by a committee to he,designated by the Super:ntendent.

S. Computer sharing charges will reflect the actual production costsof each service.

6. Income 1rom sharing contracts shall provide adequate equipment to
preclude a reduction of HSUHSD clemirhom, school or division
computer service while Sharing Districts air. on-line. To assure
fiscal solvency, a oeposit account shall be maintained tc ivcrue
sharing income prior to equipment least or purchase.

7. Snaring Schoolglistrics shall blientitaed to one WS (Huntington
Area Timeshare System) patifor e first $20.008/ydar of sharing
and one aooiional port per $10,000 /year thereafter. Alternatively
a Snaring District may pay $500 /month pet port. All terminal and
telepnone line costs are to be borne by the Sharing District,

8. Computer resource sharing contracts shall be ratified by the Boards
of participating Districts.

9. Expanded sharing income shall he sought while increasing HBUHSD
Services so that annually mole personnel and equipment cost* may
be moved trom the regular budgetto the Snaring, Income account.

. .

10. These guioelivies will be constantly reviewed as to their equity
to all parties' and be revised as needed to reflect prudent Computeraccess '6 utilisation.

A

Approved oy Board, of Trustees '
Reapprovedby Trustees as mooified

." V
. .

. , ' " '

END

GO
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July 23, 1974
. Yebruary 25, 1975

June
March
July

22,
22,
11,

1976
1977
1978

-`!ti Figure 2



Costs and Budgeting

FUNDING

The District has in established policy for financially supporting .

academic computing. f..,
.r

. .
All system costs are borne by administrative ',Applications and revenne

, fro& outside districts. Income from other districtii,has increased annually.
over the last 4 years. This inconie pays for stalling and -equipment fo,rf
academic computing. ,

,
. .

The funding for computing is 55% State, 45% local.
Total cost of computing is maintained at 1.2% of entire District budget..

BUDGET HISTORY

Total computing budget for the District, for 197$ -79, including
administrative applications, is $424,772. ,

Estimated proportion of total expenditures attributed to instruction
is as follows:

1969-70 $ 5-,000
1973-74 $ 20,000
1976-77 $175,000
1977-7-8 ?, $175,000
1978-79 $ 25,000*

Cost figures include equipment, maintenance, software leases, and student
staff for instructional computing only.

*NOTE: After passage of Proposition 13, in June 1978, Ituntington Beach paid
off both 'their administrative and instructional computers with school reserves
that would have:itherwise,revertedte State. As a result of Proposition 13,
computing is actually on a stronger financial base. The 1978-79 budget needs to
include

k
only student staff, maintehance, communications, ind software leases.

INSTITUTION PRODUCTIVITY

Additional cost savings have been realized in the District by using
HATS for word and text procespsing instruction and document production.

4
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Student. Accomplishments

Student accomplishments are in the categories:
projects
awards
employment

414

PROJECTS

Students wrote a series of on-line programs to- carry all scoring and
results of a county-wide academic decathalon hosted by a Huntington
Reach high school.

A student authored a program to survey all County school pro-
' iiiegsional salaries on the HATS computer.

AWARDS

A 7th grade student won he 1977 County Science Fair with a com-
puter project. ,

EMPLOYMENT

A student is workin4 for Radio Shack developing software for their
'microcomputer, TRS-80:

Present and former Huntington Beach students are the staff for
instructional; computing. Student aides fill a series Of positions. They
include:

104

Elementary and High School Cross-Age Tutor.
Exploratory Work Experience

.14Employed Work Experience -

College Aide (Alumni only)
BDP Intern

1 uL



Student Accomplishments

These aides have:
maintained and modified the instructional system
created sophisticated programs for teachers and other
students

0-provided tutoring for less knowledgeable students and
teachers.

s.

1'
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MATHEMATICS

Spectrum of Applications

Computer Programming, Teach ASSEMBLER programming.

Computer Programming, Teach BASIC and VSBASIC prograrhiling.

General Math. Use a math program (MATHPAK) for drill and prac-
tice (limitec use). .

iitatisties. use a statistics package (STATPAK) for derivation of
Chi-Squares, etc.

SCIENCE vox

APIA. Teach APL programming.

Individual Projects. Students access ERIC (DIALOG) for computer
ches of educational research literature.

ife/Physical Sciences. Huntington II simulations..
SOCIAL STUDIES

U.S.,Government. Huntingtpn II simulations.

BUSINESS

106

Accounting. Students use of integrated system of accounting pro-
grams, authored by Dr. Wilbur Pillsbury [3].

COBOL.. Teach OBOL programming for business applications.

WORD PROCESSING. Emulate IBM Mai Ir.system and video display
equipment via SCRIPT; a computerized word processing systeth..

4

r.

.4k

'

1 (r2::-. V.
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SpectrUm of Applibetions

ENGLISH.

Commuhication Skills. Spelling tutorial (drill and practice),

CollegeiCompottiOn. Use. ERIC -(DIALOG)`for computer searches.

Speech. Tournament scneduling.

GUIDANCE

CVIS, a career, education, military, and scholculhip inquiry systerri

PHYSICAL EDUCATION

Scouting analysis system for football.
Competency tests and storage system.

MEDIA SERVICES

On-line media materials ordering and distribution.

LIBRARY

Overdue book system (student-developed program).

WORK EXPERIENCE

CVIS career exploration. School and District exploratory and
employment positions as aides in computer centers.

ug-
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comptiter.,Literacy

Computer literacy programs exist for four discrete groups, The goal
is to 'constantly broaden the qcopd and depth of literacy for each group.

FOR: Board of Trustees

BY: Division of Planning, Research and Evaluation

SINCE: 1974

PROGRAM: Annual report to the Board describing the rationale behind
. - and use of the computer in instructional process.

-Annual adoption by the Board of computer use guidelines
and policies.

Dialogue with the Board by students, teachers and admin-
istrators toinsurktheir understanding of thelsues when
approving 'sharing guidelines and expenditures.

FOR: Administrators

BY: Division of Planning, Research and Evaluation

SINCE: 1974

PROGRAM: Annual 3-hour meeting to help administrators understand
the need for instructional computing and to plan next
year's goals, for both acatiemic and administrative computing.

IMPACT: At Huntington Beach, computer literacy for administrators
is particularly important since higher priority is given to
classroom use of the computer than management needs.
(After 4 years of classroom direct computer access,
administrative applications have gone on-line.)
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Computer Literacy .

FOR: Faculty and school staff,i, .,

BY: HATS staff , :.,

SINCE: 1968

PROGRAM: Each principal is held accountable to maintain at.least one
teacher knowledgeable about computing.
HATS providei short system orientation workshops for
these teachers. Self-help manuals are also available.
Tutorial" programs on HATS to teach BASIC and APL.
Programming classes are offered at local colleges. Teachers
receive credit toward salary advances by-completing these
courses.

IMPACT: Approximately 25% of faculty have used HATS. Since all
on-site equipment (terminals and modems) are purchased
or leased from' individual school budgets, it is imperative
to have a knowledgeable teaching staff willing to defend
ongoing expenses:

FOR: Interested students

BY: Teachers and other students

SINCE: 1974

PROGRAM: Use of CVIS (guidance and career information system) by
students who have no experience with computing.
Within the free access environment, students may acquire
an account from a teacher and learn to use the system from
Qther students. Inexperienced users often access CAI
tutorials and the Huntington II simulations.
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Computer Literacy

Formal computer science courses and/or units in program-
mingiin all schools.

IMPACT: Half of all Huntington Beach students have used the HATS"
computer before graduation.

110
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Computer Science

FOR: Interested students, grades 9-12. 1200 students/year.

BY . Teachers in,Math, Business and Science Departments.

SINCE: 1968

PROGRAM: The' approach toward computer science follows the philos-
ophy of the District, that a decentralized curriculum is
more effective than centralized development. Diverse soft-
ware and applications programs are offered by HATS, so
that teachers ant students in the different schools can
develop the best academic computing program for their
needs.

A four-year program of instruction in Computer Science
is offered.

$

Each high school has a different progr . For ekample,
'whereas one school may emphasize data processing,
another would concentrate on computer math.
One-semester courses in five programming languages
(BASIC, COBOL, ASSEMBLER, FORTRAN, API4-are-
offered.
Course titles include: °

COBOL/FORTRAN/APL
Computer Science
Data Processing
Computer Math
Advanced Computer M h
Business Office

IMPACT: Enrollment in computer science is exceeding the capacity
of the courses at many schools.

1
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COMPUTER FACILITIES

Outreach

HATS is used by 5 feeder elementary districts. Free instructional,
combuting is provided with $20,000 expenditure for administrative cpm-
putifig services by each district (see Guidelines, Figure 2).

Distant districts are issued demonstration accounts for browsing'
through the system's programs.

EXPERTISE

Workshops are provided for elementary school teachers.
Huntington Beach participates with 8 other secondary districts in
CROP, a regional occupational district that enables students to take
training programs not available in each individual district. The group
is sponsoring the expansion of word processing training in the area.
Numerous visitors are provided demonstration workshops.
Huntington Beach publishes a newsletter several times each year.

11
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Lessons earned

Mr. Glen Dysinger discusses the experience of Huntington Beach.

ORGANIZATION

HATS has'been modeled after a free public librar in that many
diverse applications are offered along with multiple compilers, with no
limit placed on access or storage. With minimal workshop training,
teachers and students quickly developed at each site their own academic

--- computing programs. At Huntington Beach they feel this is proof that
decentralized curriculum development is far more effective than centrally
developed courses.

HATS has found for four years, that a timeshare system can grow
each year without adding staff to the two half-time computer interns
who operate and maintain the system.

A beneficial side-effect of having student aides staff the omputer
center is the avoidance of the computer guerilla warfare (e.g. s udents
trying to outwit the computer to make it unavailable 'for other users)
which has occurred in many other high school computer sys s.

USE

The myth that high school and elementary students should use only
BASIC on a minicomputer to be cost/effective for school budgets can no
longer be justified, particularly with the potential of sharing facilities
with administration. Dysinger believes that the wider experience (i.e.,
seven language compilers) available to their students ,makes it more
feasible for students to enter computer-related careers.

Guidance applications (CVIS) and multi-compiler programming can
exist on the same system with 9AI and simulations. However, they have
found in Huntington Beach that student use of the computer for pro-
gramming will gradually preempt the other applications unless restricted
by staff intervention.

cr
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Lessons Leirned

First graders began using HATS two years ago. The activities of
these children indicate that drill and practice is not the only feasible corn-
puter application in 'the primary grades. Many children can and want to
learn computer programming. Others are able to learn concepts ib science
and social science by using simulations.

Once classroom computing is established, a District must anticipate
expansion. Providing for the future income necessary to achieve growth
must be an integral part of the program. ,

6

.1
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. USE

Plans and Goals

A goal of HATS is to expand beyond programming into additional
instruction on word processing. The business departMents use HATS to
simulate a small thinness computer environment, as well as emulate,
several types of word processing shops. Last year, 16 students (with 5
terminals) took the first word processing course. This year a major
problem, the reluctance of the mathematics and business departments to
pool their separate terminals, was surmounted. 82 word processing and
34 data entry students are now taking courses using fourteen terminals.
At Huntington Beach they foresee continued growth in both the use of,
and instruction in, word text processing.

Word processing and data entry classes will expand to use 15% of
the machine's total load.

SOFTWARE

Ms call for adding more compilers, including PLi and Algc4\
They also hope to install a new version of their timesharing system,
MIJSIC IV.
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Htintington Beach Union High
School District

5201. Bolsa Avenue
Huntington Beach, CA 92647

I
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Contacts

Glen H. Dysinger
Assistant Superintendent v

Planning, Research and Evaluation
714-898-6711

Joe Mona, Manager
Data Processing

Greg Keilin
Data Processing Intern

Tim Robertson
Data Processing Intern

TEACHERS:

Bill Seckington
Huntington Beach High School

Doris Colgan
Westminster High School

Dick Hiatt
Marina High School

Scott Weaver
Fountain Valley High School

John Allen
Edison High School

Debbie Wilson
Ocean View High School

Lee V otchko
Circle View Elementary School
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GEORGE WASHINGTON HI SCHOOL
DENVER, COLORADO

George Washington High School
Computer Mathematics curriculum
provides students an opportiMity to
do in-depth projects. These projects
benefit not only the student, but
also the local schools and community.
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SIZE

2000 students, grades 10-12; 111 faculty.

Profile

One of 9 high schools in the Denver Public School System.

STUDENTS
/ 7

Studeuts are 51% white,' 43% black, 3 %, Hispanic, 3% nther...
The majority of black Students are bused from another'rirefi of

Denver. ,

48% of the students apply to college.

CURRENT ISSUES

George Washington has been adjusting its counseling services and
curriculum to meet the occupational needs of the minority, students.

-The George Washington fifculty is striving to .dispel the notion that
- a student cannot obtain a quality education M a city school,

Similar to many other large, city school systems, the Denver Public
Schools are faced with budget cuts, busing, declining enrollments and 'to

the loss of upper middle-class students to suburban schools.

120
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The Past Sixteen Years

In 1960, the interest in. computers shown by members of the Math
Club and heir sponsor, Dr. Hoffman, was the significant event that
encouraged growth of instructional computing at George Washington
High School.

1960-62 Math Club inquired about computing. Control Data Corpora-
tion gave a non-credit class in FORTRAN to gifted math
students.

.1962-66 University of Denver gave high school students free instruc-
tion in ALGOL prograrriming.

1966 Denver's Opportunity School rebuilt donated computers
(IBM 1440).

GW students learned about computing in FORTRAN after
school at the Opportunity School.

1967 Computer Math became a credit course.

1968 Teacher training in computing first offered by Denver Public
Schools.

School system wrote their wn FORTRAN and BASIC text-
books for a rented IBM 1130. Dr. Hoffman was a member
of this development team.

197Q. Denver Public Schools. acquired Univac 1106 for both
administrative and instructional applications. Language
availability included ALGOL, FORTRAN, BASIC and
COBOL.

University of Denver received National Science Foundation
grant for curriculum development. Three George
Washington teachers were released half-time to write com-
puter units under this grant. ,

1971 George Washington won-the first of three Awards for
Excellence from Denver Public Schools. These cash grants
helped the computer program to expand.
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The Past Sixteen Years

1972 George Washington hired a Math Lab Supervisor from Award
for Excellence funds, -

,;*
1973 U.S. Department of Transportation recognized student-

written carpool program, Dr. Hoffman was released from
teaching to aid dissemination and implementation df the
program within the Denver metropolitan community.

1974 ,Computer Math units, involving computer applications-
from Algebra through Calculus, were published through
the ,University, Denver.
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Or cogitation and Management of
Academic Computing

. -

AdminiStrative and instructional:computing share' the same computer
at a central location in the Fisenver Public Schbols.,

.MANIAGEM4NT

Administrative computing and instructional use of the large scale corn=
puter is controlledby the Executive Director of Education and Management
Information Services.

Instructional computing is under 'the auspices of the Supervisor of
Mathematics Education Curriculum Development.

Computer math teachers irt each school plan their courses and manage
the use of computing facilities by faculty and students from other departments.

STAFF

Dr. Hoffman, Computer Math Teacher, is responsible for Computer
Math courses at George Washington.

-George Washington's Math Lab, including most of the computer
equipinent and resources,T is- managed by a paraprofessional aide.

COOPERATIVE ARRANGEMENTS

George Washington coordinates with the University of Denver's
Math Laboratory for development and publication of curricular materials.

Administrators and instructional staff at George Washington
economize and cooperate by 'sharing equipment (terminals and keypunch)
and personnel (messenger for'batch computing).
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COMPUTERS

Access to Denver Public School's Univac 1130

Student Access to Computing

6 srogranimable calculators:

2 Monroe 1880
Hewlett Packard 26
Hewlett Packard 66
Wang 60
Texas Instruments §R-62

TERMINALS

6 TTY'
1 plotter'
2 keypunches'

USERS

4

Five classes of computer math: and consumer math students, as well
as other interested students..

WHERE

Most students work in the specially designed Math Labs The lab is
open 8 hours each day.

HOW

Any student or teacher who requests it can get an account number.
A Math Lab Supervisor is available to aid students and faculty.

1Ipcluding one shared- with the administration.
2
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Costs and Budgeting

FUNDING,

'Computing iefunded totally from local District dollars. Approxi-
mately 30% of the total computing budget is for instruction. ,

BUDGET HISTORY

Instructional computing by calendar year has cost:

Denver Public Schools George Washington High School

1970 $184,060 1975 $35,173
1971 $184,000 1976 ..$37.;539
1972 $202,000 1977 $39,573
1973 $202,000 1978 $35,498
1974 $232,000.
1975 $232,000
1976 $279,921,
1977 ^6,120
1978 033,559

Figures include equipment, maintenance, and technical system
support staff for instructional computing only.

With the exception of benver's Opportunity School, a vocational
high school, George Washington, uses a greater proportion of Denvers
instructional computing budget than any of the other eight high schools.

George WashingtOn's in-school budget has allowed the computer math
program budget to- grow beyond the budget allocated to it by the school
system (e.g., extra materials and books purchased for additional computer
math students; a salary for, a Math 'Lab Supervisor; modification to the
Math Lab).
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StUdent Accomplishments

Student accomplishments are in the categories of:

projects
awards
employment

PROJECTS

A second-year computer math student at George Washington selects
an area of interest and undertakes an independent project. Many of these
projects have provided computer software for other courses at George
Washington,_as well as various community organizations..

In 1973-74, four students designed a carpooling program. The car-
pooling program examines a digitized map of an area, calculating con-
cent#c circles from 1/2 to 4 miles in, diameter around where a person
lives and works. The output of the program is a list of up to ten people
with whom the person might form a carpool. The program also considers
in-route carpools and bus or van carpooling. The progrAm was so 'sophis-
ticated that the U.S. Department of Transportation, invited representatives
from George ,Washington High School to Washington, D.C., to brief them
on the computer program. Subsequent to this visit, the Department of
Transportation published a document stating that this program was one of
the best portable carpool programs available in the United States. The
entire computer class briefed the community. The school then organized
and developed the initial carpooling system for the five counties com-
prising metropolitan Denver. The students and their instructor, Dr.
Hoffman (who was relieved of his teaching duties to pursue this project),
aided over 50 corporations outside the area. They designed the carpool
map and the computer printout used by the Denyer Regional Council of
Governments. They testified before legislative committees and raised
money froin the joint Budget Committee for carpooling in their com-
munity. Their efforts brought them commendations from the City
Council of Denver, the Region 8 EPA, and the President of the U.S. One
of the students was hired by the City and County of Denver to establish
carpooling for city employees.
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Student Ac pmpdishments

In 1977, a student designed a regression model of sales tax revenues`,
from 34 basic industries in the city of Denver to help the city and county
predict future revenues from tax receipts. The student subsequently
lured by the Denver Budget Department for summer work.

Students wrote a program at the request of the Rabbinic Council of
Denver to help match single adults in the local area, and have completed
a computerized survey on the living habits of the retired Jewish communiy.

Student wrote a Gran Prix ranking system now used by the Colorado
Tennis Association; they are now writing bookkeeping programs and a
program for random tournament draws for this: organization.

Advanced computer students have written curricula for consumer
mathematics including units that teach budget cbnsiderations, infla-
tionary spiials, .sin ple certificates of deposits, population growth, pollu-
tion measurements and various saving plans (e.g., [4, 71 )

' Cuyent student projects include a poll analysis for the Governor's
re-electi6n campaign for prediction purposes.

4

AWARDS

Science Fair winners in 1962.

Prizes programming contests in 1963 and 1964.

1First student-presented papers at a National Council of Teachers
of Mathematics Sectional Convention in 1965.
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Student 'Accomplishments

EMPLOYMENT

Many students have.entered computer-related careers including:

Computer designers for NASA, Texas Instrutnents
Programmers for NASA,'State Departments, Corporations
Editor, People's Computer
City Planner
Consultants for Monroe and Wang Calculators
Computer science teachers

REFERENCES

[2, 3, 4, 5, 6, 7; 9, 10, 12.]
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Spectrum of Applications

Prograini for use in various disciplines were written by second-year
Computer Math students.

About 12% of, the students use the computer each yelr. Applica-
tions include the following:

.

MATHEMATICS

'Consumer Math units; probability experiments; .graphing. com-,
puterscience.program is also administered by the Mathematics
Departinent.

SCIENCE

Physics experiments; curve-fitting for Chemistry; study of heart rates
in Biology; rainfall, temperature predictions in Ecology.' Modeling
of energy use in students' homes. Development of an "ideal"
computer-managed home in terms of energy.

SOCIAL SCIENCES

Sociology, questionnaire analysis; Psychology, biorhythms..
A

ENGLISH

Analysis of similes in Shakespearean plays.
Haiku poetry. program for advanced placement English _classes.

ART

ICalcul tionaoafthe kiln temperatures that are required for vari4*deramic
glazes A new program is beinaeVeloped to deteirnine the mok."(ist-
effec ive chetnicals to use as substitutes in the absence of desfred*kies.

i'4;

.

.4
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Spectrutil of Applicaticins

MUSIC

D elopment of music with chords.

EXTRACURRICULAR ACTIVITIES

11 football statistics are calculated by student-written computer
programs. Golf handicaps for students are determined via computer.

9
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Computer Literacy.

There is no formal computer literacy prograni at George Washington;
however Consumer Math Students as well as students in some other dis-
ciplines are exposed to computing during their courses.

,13$.
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Computer Science

FOR: 50-80 students each semester, grades 9-12.'

rBY: 1-2 faculty members from the Math Department

SINCE: 1960, informally,; 1967, formally.-

PROGRAM:

Tv10-Year Computer Mathematics Program.
.

The first-semester curriculum includes writing four Math programs:
sYstems of linear equations, quadratic equations, prime numbers,. and
Fibonacci sequences. These assignments are programmed in ALGOL,
.FORTRAN and BASIC and on the programmable calculators. Also
included is a large program involving sorting and measures of central
tendency. The second semester includes writing programs such as fre-
quency distributions, analysis of the roots of a polynomial and plotting
the curve on a Ryatter), a Gaussian analysis of a system of five linear
equations with five unknowns, and simple statistics with the plotting of
retression lines.

Second semester students read William Dorn's text, Finite Mathe-
Mties with Computing, and use his techniques to model a problem in
epidemics, economics or the population explosion. They also-plot a'
rarldom walk, write the least distance'between nodes program anda
spanning tree program, and solve a linear programming problem.

Third and fourth semester students find an area of interest that
lends itself to computer application for independent Project. They
alao may choose from units selected from National Science Foundation
monographs, National Council of Teachers of Mathematics journal articles,
and other articles (many on the energy crisis).

Ninth graders do not attend George Washington. Feeder junior high schools can
eke informal arrangements lOr..their better students to come to Gitorge Washington
to take these courses.

e
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COMPUTER-BASED LEARNING M RIALS

Outreach

Computer Math units deve . at George Washington were published
ty the University of Denver Math atics Laboratory with support from
the National Science Foundation [4].

Computer-oriented Consumer Math units developed at George
Washington are used throughout the Denver metropolitan area.

COMPUTER FACILITIES 44

The Math Lab at George Washington is available for use by local
.`t

junior high schools.

EXPERTISE.

Numerous articles and presentations have been given by students and
staff. They ran booths at the 1976 National Council of Teachers of
Mathematics meeting to present their curriculum.

Visitors are received regularly.

Dr. Thomas Dwyer made a movie on "solo computing" at George
Washington for the National Science Foundation.

The National Council on Quality Education made a movie for its
members highlighting George Washington's Math Labit.

Dr. Hoffman provides advice to other educators on the purchase of
programmable calculators [6, 9].

COMMUNITY SERVICES

Student-written programs have benefited the community (see
Student Accomplishments).

r*
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Lessdns Learned

ADMINISTRATIVE SUPPORT _

4,

Dr. Hoffman's advice to thoie with a commitment 10 academic com-
puting is to persevere at higher and higher levels of the administatation.
One must, persist until the backing of principals, supervisrs'and super-
intendents' is achieved.

' Certain techniques for pleading the case of instructional computing,
such as picketing, media attention, and competing for and winnin awards'
can .all be effective.

4.

2
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Plans and Goals

EQUIPMENT

Den Ver Public SChools is dOing a pilot study on using microcomputers
in the schools. They feel one benefit of using microcomputers would be '.
to lessen the security problems on the central system; and lower the costs.

Dependent on the outcome of the study, they plan to either upgrade
the central computer or provide microcomputers to the Schools. They
are currently tending to lean toward purchasing-microcomputers to
replace schools' time- sharing terminals.

George Washington' hopes to increase the mimber of terminals artd/or
microcomputers in the Math Lab, ipcluding additional graphics equipment.

USE

At George Washington the staff Is striving to maintain a viable cunt-.
culgen that reflects issues in conternPorary society. A review of tech-

- piques found in nein, textbooks provides a basis for curriculum revisions.

N
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LINCOLN HIGH SCHOOL
INDEPENDENT SCHOOL

DISTRICT #271
BLOOMINGTON, MINNESOTA

Lincoln High Schodl is a member of
TIES (Total Information Educa-
tional Systems), a network that sup-
ports both administrative and
instructional computing needs of
schools throughout the State. At
Lincoln, instructional computing is .

administered through the Science
Division.
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SIZE

Profile

Lincoln High School has 1800 students, grades 9-12; 85 faculty.
District #271 is a suburban district with 3 high schools, all' offering

a complete program of general education.

STUDENTS,

Students are primarily from upper Iniddle-class families; less than
1% minority enrollment. 60% of the students attend college.

CURI3,ENT ISSUES

District enrollments are steadily, declining; elementary schools are
closing.

V.

140
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The Past Thirteen Years

Academic computing at Lincoln began in 1965 when the mathe-
matics department acquired two terminals to use for teaching computer
math and programming. Since the formation of the Tip network in
1967, computing applications at Lincoln have steadily increased. Facili-
ties and support provided by TIES have been a key factor in the increase
in instructional computing.

1965 Lincoln leased computer time from a commercial time-sharing
service.

1966 Educational Research and Development Council of the Twin
Cities Metropolitan Area conducted feasibility study for TIE

1967 TIES' formed; 19 school districts jointly owned TIES as mem-
bers of a Joint Board.
Lincoln math department used TIES system for computer math
and programming.

1970 TIES offered teacher in-service). Science department faculty
attended in-service and undertook the administration of aca-
demic computing at Lincoln.

1971. ,Science faculty members developed Computer Technolot4y
Curriculum.

1972 Lincoln acquired 2 additional terminals.
c

1973 TIES offered an in-service cote in COBOL programming at
Lincoln for the business department staff. Business class use
of computer activities initiated.

TIES offered an in-service course on foreign language applica-
tions at Lincoln. The foreign language department staff initiated
use of computer activities for their classes.

1976 Lincoln acquired video display terminal.

141
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The Past Thirteen Years

1977 Lincoln acquired 2 high-speed hardcopy terminals.
Career Center expanded and one terminal was assigned there
for guidance applications.
TIES had 56 member school districts with 280,000 students.
50,00Q employees, and 300 schools.

1978 Project Success, a program for learning disabled students,
initiated the use of computer centered activities.
Lincoln acquired the use of a Chatswor.th Card Reader; Lincoln
initiated activities involving student marked cards in both-
Computer Technology Courses and in science applications. -

Lincoln initiated test grading and analysis using student marked
test cards and the card reader.

1,1
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Organization aiid Management o
6

Acade,mic Computing

LirTiAbln is a member, of TIES. (Total Information Educational Sys-
tems) a regional network that suppOrts both administrative and instruc-
tional computing; The TIES 'system covers-one of seven elementary,
secondary, vocational data-processing regions in Minnesota, the activities
of which are coordinated by MECC (Minnesota Educational Computing
Consortium). MECC is the statewide educational computing system that
has jurisdiction over all such operations in. the State.

. ,

STAFF
-

EaCh member district of TIES has an Educational Information S3is-'
tems (EIS) Coordinator, responsible for liaison. with TIES and coordina-
pirit of all computing activities in the district. Dr. Orville Ruud,
loomington's Director of Data Processing, fills this position for Dis-

trict #271. '

Each TIES school with ,a terminal has a Terminal Supervisor to
coordinate instructional computing activities within the school, usually
including teacher assistance and scheduling terminal usage. .

Instructional computing at Lincoln is managed through the Science
cr' Division. Mr. James Burke is the leader of the Division, and Terminal

Supervisor.

SUPPORT

Support for academic computing (e.g., computer opeiations,
maintenance, programming, advice, training, documentation) is provided
by TIES personnel:

.1"

1
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Student Access to _Computing

COMPUTERS

Access to Hp-2000 at TIES. '
Access to CDC Cyber 73 at. MECC (Minnesota Educational Com-

puting Coniortium).

TERMINALS

7, terminals including:
, 2 DECwriters

1 Teleray CRT
4 Teletypes

'1 card reader
1 plotter on periodic loan from TIES

USERS

One-third to one-half of the Lincoln students interact with the corn-
puter each year. .4

125 annual student users for each terminal'', assuming 7 terminals
for 875 annual student users.

WHERE.

Terminals are in 4 locations:
Open Science Lab
Career Center
Math Department
Project Success area

,HOW

ACcount numbers are assigned to all Computer Technol6gy students.
Other students use faculty accounts.
Students have access to terminals 8 hours each day.

144
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Costs and Budgeting.

FUNDING

The District pays >$105 per student per year to TIES for all
administrative and instructional computing services. $2.00 per year of
this figure is attributable to instructional computing.

Computing is a line item in the regular District instructional budget.

BUDGET HISTORY

1967-68 $ 350
1969-70 $ 500
1973-74 $1700
1976-77 $3500
These costs include only terminals and maintenance for instructional

computing at Lincoln. Computer time and in-service training is provided
through TIES.

145.
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Student Accomplishments

Employment is the focus of student accomplishments at Lincoln.

EMPLOYMENT

Computer Technology students have been employed in computer-
related jobs during the summers with local busine,ss and industry or working
with elementary students on computer activities.

A graduate follow-up study is in progress to trace the results of
secondary school computer experiences.



Institution Accomplishments

STUDENT ENROLLMENT

Student enrollments i science courses, while decreasing nationally and
at other high schools in the strict, have increased yearly at Lincoln.

Example: Chemistry enrollments
1975 150
1976 180
1977 205 (over 40% of the junior class)

Approximately 60 students/quarter enroll in Computer Technology
courses in contrast to the pre 'ous enrollment of 15 students/quarter in
coniPlAter math (since discont ied),

COST AVOIDANCE'

Computer simulations used by the science instructors are alternatives
for experiments that would normally be dangerous, difficult or pro-
hibitively expensive. An example is a simulation of an acid-base laboratory
titration used as an introduction to the laboratory process.

STUDENT EFFICIENCY

tiat4 reduction programs to analyze students' science laboratory
result have been found to be effective teaching aids. These programs
relieve the tedium of repetitive computation that formerly might over-
famcl°W the development or demonstration of a major point.

The availability of computer facilities and learning Materials provides
an effeCtive set of alternative learning aetivities for learning-disabled stu-
dents tit Lincoln. The staff believes student motivation has increased from
Using the simulation, drill and practice, and gaming activities.



Spectrum of Applications

50% of departments use computer facilities; 25% of staff Are currently
involved with computer activities. 34-50% of students each year exposed
to .com puters.

MATHEMATICS

Drill and practice used for remedial level courses.

SCIENCE

Heaviest use of computing by the Science Division. Chemistry and
physics activities include simulations, data analysis programs for laboratory
support, tutorials tb develop chemistry concepts, and games.

SOCIAL STUDIES

Political Science: Election simulation
Economics: Management simulation

GUIDANCE

Career information available via GIS (Guidance Information System)
and MOIS (Minnesota Occupational Information System). .

SPECIAL EDUCATION

148

Learning-disabled.students use computer drills in math and Acience.
Other departments using computing applications include:

Foreign Language (vocabulary drills)
Btainess (introduction to data processing)
Athletic
Industrial Arts



Computer Literacy
kt

FOR: 180 students each year of varying ability, all grades.

BY: Designed, developed and taught by faculty in the,Science
,Division

SINCE: 4f`.1970-

PROGRAM

Computer Technology I, II and III, a three-quarter course sequence.
f

Self-paced. All three-sections meet simultaneously in the open
science area.

Student activities are built around a series of objectively defined
tasks requiring interaction with the computer at a terminal and producing
a printout as'a result for instructor evaluation. Prbvision is made for an
incoming student with prior computer experience and programming skill9
to demonstrate these capabilities and enter-the claei sequence with
advanced standing.

This progiarn allows the students, 'through a sequence of self-directing
hands-on computer activities completed at their own pace, to develop pro
gemming skills (in BASIC only at present) and a direct knowledge of .

computer operation. As programming skills, grow, the second and third
quarters of the sequence involve some selected activities introducing; appli-
cations of these techniques to specific disciplines. Additionally, comae
design allows the instructor to develop, in depth, the supplementary topics
concerned with computer impact in 'our society and the career implications
of computer technology.

REFERENCES

Appendix I contains samples of the student activity sheets, which
form the core of the curriculum by providing students with their
individual assignnients.

1

1 4

OP

149

0



Plans and Goals

EQUIPMENT

In the fall of 116, TIES established a task force to develop a long-,
range plan delineating TIES developmental, operational and delivery capa-
bilities over the next 5 years. The task force has subcommittees on
hardware, system software and aPplications software. This committee is
studying several options. A major problem is, that the increasing number
of instructional users has saturated the available ports. The terminal-to-
port ratio has increased beyond their ideal state of 2.5 terminats.for every
port. Several options are being considered. All involve a gradual,phase-
out of the Hewlett-Packard systeMs on site and a long-term reliarice on the
MECC Cyber 73 fqr time-sharing services. 'Schools will use microcomputers
to fill additional needs not covered by time-sharing services. The current
focus-of the microcomputer activity will be on the Apple II, the computer
that will be acquired by the schools following the award of a statewide bid
in the fall 94 1978 [2]

USE

Lincciln has recently acquired a card reader, and the staff is planning
the most effective ways to use it. For example, one potential application
would be a test-scoring system for the entire building. The Lincoln stu-
dents currently do all their computing in BASIC. Mr. Burke. believes that
the students, particularly those continuing their studies in'computer
science, would',binefit from exposure to a variety, of computing languages.
This multi-language capability will be available by,tising the newly acquired
card reader.

In 1977, Project Suocess students used the Computer Curriculum
Corporation's drill-and-practice (language arts and math) programs during
a six week demonstration.

Although tie cost of oontinVing to use this package was prohibitive,
ith respect to the project budget, the Special Edtkation Department will

eipand the use of computing activities with these students in the fall
ni 1978.
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USE

tessons Leartied:,

At Lincoln the computer is used throughout the school" program:
The Science Division personnel found that it was difficult to convince
naive teachers that it was not,necessary to learn about computers and
programming in order to use existing instructional package.

The most common excuse for ignoring the computer-based materials
is that using these programs would take too much time and it would not
be possible to complete the text. They describe the "activity oriented"
teacher as the one most likely to become involved 'with computing.
Mr. Burke states:

"Even with direct inservice support from the TIES
consortium and a general willingness by many staff members
to operate an activityicentered educational program, there. is
no magic method to involve reluctant teachers. A measure of
our effectiveness is the rather widespread use of computer .%
activities across a variety of disciplines as opposed to the '
§omewhat limited number of faculty members involved in
actual usage. Progress is slow, butersistence pays off."

Another'observation of the Lincoln staff has been the enthusiastic
response of the students, to learning via computer. They believe this
increased motivation has carried over into other classroom activities. ,

Even more interesting. is their belief that the activities traditionally
regarded as boring (e.g., learning the srmOols for the elements in cheMistry
class) are "fun" for the students when they are able to do them by inter-
acting with the computer.

1qQ
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AT: Lincoln High School
8800 Sheridan Avenue South
Blocimington, MN 55431

AT: MECC
2520 Broadway Drive
Lauderdale, MN 55113

AT: TIES
Minnesota School Districts
Data Joint Processing Board
1925 West County Road B2
Roseville, MN 55113

AT: Independent. School District
#271 - Bloomington

10025 Penii AvenueSouth
Bloomington, MN 55431
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APPENDIX I

Sample computing. Activities

ACCESS

PERFORMANCE OBJECTIVIL__

The student will be able to access the Time-Sharing system.

ACTIVITY

The procedure which is briefly described here will be fully demon-
strated in class.

I. Coupler Switches

A. ON-OFF : ON
B. DIRECT-ACST': ACST
HALF-FULL : FULL

II. Terminal Switch
LINE-OFF-LOCAL : LINE

III. Phorie

A. - DIAL 636-

P.

154

B. Put the phone
right position.

Log4n- Routine

,*A.:::'.Type any dumber and the

in the coupler with the cord end in the

RE-
TURN

B. Type or tape the 16g-in code, ID, and RE-
TURN key.



Sample Computing Activities

PERFORMANCE OBJECTIVE:

The student will be able to' design a program
which uses READ and DATA statements to, nput

----5-611115tTo aiWWriringa °OTT

CHECK BOX

COMMENT: The-previous READ.... DATA exercise was slightly
limited. It is not unusual for the values of more than
one variable to be listed in- the DATA statemtnt. Even
the number of loops to be executed can be included in
the DATA ltement..

EXAMPLE:

:INSTRUCTIONS:

4

Your previous programton areas of circles might have
looked like this if the DATA statement contained the
number of radii:

10 PRINT"RADIUS","AREA"
20 READ N
30 FOR J=1 TO N
40 READ R
50 A=3.14*Rt 2
60 PRINT R,A
70 NEXT J
80 DATA 3,2,3,8
90 END

We'll call this exercise "CHECKBOOK ". Devise a pre. that
reads the initial balance, the' number of checks, and the amounts from
a DATA statement, and then produces an'odtput like the one that
follows.

7
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Sample Computing Activities

RUN

AMOUNT BALANCE

300
45.67 254.33
23.12 231.21

145.98 85.23

DONE

tv



NORTH SALEM HIGH SCHOOL
SALEM, OREGON

41)

Nor/h'Salem High School strives
to achieve computer literacy for
all students with low-cost com-
puting facilities.
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SIZE

1500 students, grades 9 -12. 100 fa
One of the 4 high schools in the S

STUDENTS

chookDistriCt.

Students are from middle tolOwer income families living'
i
in the city.

_ .

North Salem's student body is predpininately white. Students of
Spanish descent constitute the largest minority group. The blabk 4

population is increasing and there tu* some Korean and Vietnamese
students. '.

4 '
35% of the graduates attend college; 20% seek additional forinal
training at an institution not classified as a 4-year college.

CURRENT ISSUES

The District's budget is often a source of uncertainty, which .makes
planning difficult. Voters have direct control over the Annual budget,
and'ineasures similar to California's Proposition 13 are expected.
'The Comprehensive Education Process, (CEP), an on-going project to
improve curriculum coordination, in the District, began in 1973. The
CEP is making explicit the major things which students should know;
do, ox feel through their schooling experiences.
North Salem constructed in 1937,1s currently engaged in a large
building rinovatiOn project.

s.
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The Past Sixteen Years

A major factor in the growth of academic computing at North ,Salem.
was their ,participatiori in' the regional'- Computer Instruction Netwos*'(CINS.
With the advent of ;inicrokocessors, 'the program has exzMded oil'a mini-

: . .

.. . ,

1962 ,IvArs.. Marin. Putnam offered. obi-Month i3yogramming units in
1 ,machine language on an ECP.48 computer.

1 Salem School District, the state. Department of Education,
and Marioti!Cotuity Intermediate Education. District co-
operated in a,proposal for a computer network'under Title III
of the Elementary and SecOndOry Education' Act.

-.1966 Forty secondary schools in a fpur-county area participated in
an 8-Month. planning phase for their project.

1967. The: grant was fupded. Computer InstruCtiOn NetWorle(CIN)
Operated through the Marion Courity.IED. CIN received
$i00,000 per year for three years. '

1667-70 Teachers received computer programming education through
Classes offered by CIN, especially teacheri from the forty
partiCipating Schools

1968-70 North Salem:Participated in the Computer InstruCtion Net-
, work (CIN):

Oogramminiwas introduced into the high school
Cunicultuii.

1970 ' Salem Public Schools purchased a DEC PDP 81 from CIN.

1972 North Salem made arrangements for time-sharing 'services from
Oregon State University.

1974 Mr. Jaquiss was hired to teach computing at NOrth Salem.
Two courses, Introduction to Computers and Advanced Com-
puter Programming.were offered.
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The. Past Sixteen Years

1975 DEe Classic was purchased on 5-year plan to replace time-
sharing terminal.

1975-77 Ore on MatheM. ics Education CounCil s MEC from funds
wade, tivalAhble. y the National grolenceltotmdation, awarded
a grant to-Mr:4itquiss to teach fileit c s'for teachers

",(pomputers in Education and Comptiter- rogramming in
'',,IC).

.1978 Traygling computer terminal was made available to teachers
througieut.the District on an 013erimental basis. 'North"
Salem students began to 'access the computerized Career'
Information System (CIS).

1977 IMSAI microprocessor purch#sed. 14
Instructional softivrire,in several disdiplines was adapted
use on this systezn," '

1978 Commodore 2001 PET computer purchased.
IMSAI used to demonstrate computer .programs relevant tb*
subject area classes. d,

, . , .

Multnomah ounty Educational Slirvi ces'District fuhde& a
committee, chiding Mr. Jaquiss,' di write course goals for
Computer Ed don. The product of this committee will
be a book, the latest in a series of subject course-goals (K-12),
written under the auspices of Multrionlah,Caurity ESD, the
Tri:County Area, and the Portland Public S

A
ehoOlk, .:.. , -. ''',

'
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Organization and Management of
Academic Computing

The *Salem Public Schools have centralized facilities for administrative
computing: Each school in the Salem system organizeslurd manages its
own instructional computing program,

MANAGEMENT

Art North Saleni,,Mr. Robert JaqUiss, a teacher in the Matheinatics
Depprtment, teaches ail coMputer courses. He manages the computer
systems, software and courseware development, and does all, planning,
including equipment aequisition and budgetyproposals. /

Budgiit control is the responsibility of the Principal, School Board-and Supintendent.,

STAFF

Students proVide operations and programming support.'

-

SUPPORT

Strong llistrict administration support for instructional computing
is lacking.

Budgetary constraints. force administrators to consider-limiting
expansion of,4ar dropping, computing programs.

A committee, for computer education was discussed but never
estakpiished

FACULTY INCENTIVES

Training for interested teethed in the District wa's provided in
1975-77 in free eirening,classes f5Aught by Mr. Jaquiss [4, 5, 61 .

Funding for these courses came from the National Science Foundationto the Oregon Mathematics Education Council ((NBC) to Mr. Jaquiss.

161
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Organization and Management of Academic Computing

A total of 43 teachers participated. Teachers received graduate credit
from the Division of Continuing Education through the University of
Oregon.

The Oregon MathematiCs ,Education council paid for summer school
courses for Mr. Jaquiss for three years.

The District has granted professional leave and paid expenses to
enable Mi. Jaquiss to attend several computer conferences.

,



Student Access to Computin

COMPUTERS AND TERMINALS

DEC PDP 81 with an ASR 33 TTY

ASR 33 TTY
IMSAI, Z-80 CPU ASR 33 TTY, dual flopp ciisks
Commodore PET

Access to Willamette University in Salem for the Career Informa-
tion System (CIS).

WHERE

Two locations in the high school:

HOW

.Guidance Department, licl
;-Coriiptiter.Education bYassrooim; ..

; .

Appointments are made by students to use the Career Information
Syitera.

Students have access 9 hoprs each day to the above equipment
located in the Computer Education clasiroom. The one-user systems do
not require formal account numbers.

if

.0,
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FUNDING

Costs and I; Budgeting:

Instructional computing at .North Salem is currently funded by their
IgralDisizietin-the-past.they-Piceparect-some-Federal-fundto-friant-Titliiii--

.for the Com Outer Instruction Network and from the Oregon Mathematics
Eductition.Counal:. The policy at North Salem is.to promote low-cost
computing.

BUDGET HISTORY

1973 -77 $5,130 per year
1977-78 $6,000,
Figures include lease, purchase, and maintenance of equipment for

instructional computing at NOrth Salem High.
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Student 'Accomplishments

COMPuterScience sti'viente' accomplishments at North Salern.are
reflecfed in the projectS,thei`undertake.

PROJECTS

Advanced students have contributed system SoftWire for the evarious
computer systems at North Salem. Mtiniy oftheae,modifications have
increased the ease of the systems.

11.

Students have adapted' programs, including the Huntington II sirrikt;
latiofis, to run on' several of the computers. s

, _TN_ ' '' ,

Students have demonstrated instructional computing applications.to.
teachers with no computing experience and their classes.

Students, developed a series of programs to teach
1
concepts in' E'er-

sonal Finance daises, as well as programs. to be used by thePipance
- . Ao.,teachers to prepare their ditto masters.

A studeni-developed a version of the FOCAL langilage'i46CessOffor
the DEC CLASSIC system' to provide other students witli'more varied
programming experierices.

'.4 '

i , '

.. . ' A
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---
ectrum/of Applications

Computec ience students are,the primary computer users at North
Salem. They are currently adapting programs relating to other discipline
areas, for use on their small gomputers. One computer will travel to
various subject area classroom's. Programs ready, but not yet in use,
include:

\Business simulations
Chemistry tutorials-

(iSocial Science simulations
Physics and Chemistry simulations
Personal Finance programs to teach' about loans and
interest rates

GUIDANCE

Career Information System (CIS) is used by 700 students per year,
an by all students before graduation.

AN



Computer Literacy

Computer literacy is the major goal 4,,;North Salem's academic com-
Jputing program.

FOR: All students, interested faculty and parents.
50 students/year participate, grades 9-12.

z;ett

BY: Mr. Jaquiss, Computer Teacher in the Math Department

SINCE: 1974 C

PROGRAM

Introduction to the 'Computer (one semester). This tourse is an
introductory course to provide the student with some knowledge and
experience to help him determine if he wants to take further classes in
computer science. The objective) are to give the student sufficient under-
standing regarding the way computer works to allow him to give examples .

of what computers can and cannot do. The student i4givelt examples of
numeric and non-numeric applications of the computer in our society,
and is able to state some of the implications of various uses (and mis-
uses) on individuals and on fiCkiety. The student learns the contribution
of the computer to problem-dolving, including the concepts oralgorithms,
prograriuning, modeling, and simulation. The student has the opportunity
to use the computer in a meaningful way which will reduce the ccvstinon
feeling of fear of the compute);., .

IMPACT

Mr., Jaquiss' goal is to ha
He has compiled extensive
for students, faculty, a

igh computer literacy at North Salem.
formation defining and describing literacy

administration.
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Computer *fence:
.1

The main focus at North Salem is computer literac-y, but many
varied opportunities are provided for advanced studenta. '

rOR: Interested' 4tudents: grades 9-12.

20 dents/years Participate.

BY: puter Teacher in the

Courses offered:

- BASIC Prograiriming
Advanced :BASIC Programming
FORTRAN Programming
Assembler Programming

All co urses last one semester.

Advanced courses center around- inilividual study projects,

ComputerScience students receive credit that may be used
to fulfill Career Education re9uirements.

Department

COST: Oltigti4er student per year for equipment and maintenance
only-is approlkimately $100.
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EQUIPMENT

Lessons Learned

After trying to purchase a system to "do everything," Mr. Jaquiss
now believes that many educational applications do not require a power-
ful central computer. fact, many interesting projects can be accom-
plished with microcomputers. Even a $1000 computer system offers
po till for the hands-on use of a computer, including several advantages ,

ir graphics) not available in expqjive time-lharing computer
sys s. The main disadvantage, particularly with several different models
of microcomputeis, is the lack of standardization among them. Unlike a
firne-sharirig system where one program can serve many users; each diffeient
microcomputer may need its own version of the same program for its users.

Since the iroducts on the market are changing so rapidly,,Mr. Jaquiss
hopes people planning for academiC computing will be "allowed" to wait
until they have tice money to choose a computer. For example, in many
schools, budg9t requests (including specifying a particular Microprocessor
and its priceifOr Fall 1979 were made in September 1978.

It is preferable to buy microproCessc4s that currently exist in your
local computer store s than simply in advertisements. AdvertiSe-
ments for computer pr.', c cts tend to be overly optimistic, about_good
features and neglect to mention negative features. In addition, with
computer literacy focus, it is better to buy units that are already com-
plete, assembled, and tested by the comp r store.

' The potential buyer must look caref y at the advantages and dis-
advantages of time-sharing minicomputer systems as compared to
individual Offering's in new microprocessOr systems. Mr. Jaquiss also
believes that criteria for evaluating computer systems have ge4
drastically in the years 1976-78. Although it is easy to the
cost per_ user-station per hour, it is very difficult to4eval the intangi-
bles of whit the system will_do for the user(s).

4#4,SOFTWARE

BASIC is an easy-td-learn language, and thus a good way to begin.
BASIC may not be.the ultimate in higher-level languages. Planning

,
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Lessons Learned

should include the potential for implementing other languages (e.
Assembler, FORTRAN, PASCAL, etc.).

The coxnputer should be used throughout the curriculum. Teachers
must be trained. This process is possible, but slow and difficult. Id
general, teachers should:

expect to make, mistakes;
expect sometudents to be better programmers than they are;
and
prepare V revise computer chisk leSson plans every- term.

Revisions are neceliary teCatise of changes in the number and
interests of the students, enrolled, and because of changes in computer
equipment. For example, a class of 25 students using 3 computer "ter-
m s" can proceed quite differently than the same class with only one
use -station.

ADMINISTRATIVE SUPPORT

Administrators are busy, have budget constraints and conflicting
priorities, and are rarely well informed about acrettelnic computing. They
must be ``convinced,',' for their support is essential." Although the strpngth
of that support is important to building a successful program, manyimins
can be made by dedicated individuals.

Figure 1 is a structure designed by Mr. Jaquiss to describe his
perspective on the support required to use the computer successfully in
all facets of the, instructional process:
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Lessons, Learefild

COMPUTER FACILITIES

COMPUTER LITERACY tor ALL

EOUCATIONAL COMPUTER' APPLICATIONS

CAREER
EDUCATION

PROBLEM
SOLVING
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SIMULATION
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CHEMISTRY
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MATHEMATICS
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J
P aettind GoaIS

EQUIPMENT.

.::FMr_jaquiss is proposizilthat North Salem purcbage an additiOnal
microcomputer system (4,4,he $6,000 - 10,000 range) depending on the
amount each year of financial support for the program. The decision
must be made of whether to:

. ,

1. use, available money to add more memory or floppy disk
system to existing computer systems, or

2. to purchase additional less capable computer systems
to enable more. students to have hands-on Computer
experience,

He is hoping to do both-of the above as well as purchase a color
graphics microcomputer, perhaps the Compucolor.

Mr. Jaquiss says:

"I foresee an intelligent terminal network with each terminal
being able to access a large, intelligent disk data base. The intelli-
gent terminal will go to the disk to get whichever language processor
is desired and copy it into memory. Then the intelligent terminal
will access the master disk again to load or save programs., The
intelligent terminal will be able to exlcute the desired program in
the selected language. A user will be able to select a CRT terminal
or a printing terminal from which he can control.a hikh speed line
printer and a highspeed paper tape punch or reader. Jacks will
be provided in classrooms so that any terminal may be plugged in.
Colot graphics with color camera copier, a plotter, and a line
printer capable of 200 dots per inch resolution on the system is
not too much to ask in the neartottire." .

SOFTWARE

Plans are being made for additional Janguage capabilities
(e.g., PASCAL). .

USE

The traveling computer will' be used in sevCral disciplines. Plans
are underway, to expand instructional computing to be a routine part
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Plans and Goals

of courses other than Computer Science. The new PET, along with
canned programs, will be loaned to the junior high and elementary schools.

Mr. Jaquiss thinks it would be a good idea to have, a Computer
Literacy class as a requirement for high school graduation. However,
rather than teaching a required course, he' prefers to try to make the
Computer Literacy class attractive and desirable so that students will
want to take it.

1 7 )
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r.

North Salem High School
765 14th Street, NE
Salem, OR 97301
(503) 399-3241

174

Contact

Robert S. Jaquiss, Sr.
Computer Teacher
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References

Mr. Jaquiss has written many documents p4icerning the use of cOm-
puters in 'education for the decision-makers in tihe!Salem School System._
The major topics of these documents are: writings on computer literacy;
advantages, limitations and costs of various alternative equipment con-
figurations; course objectives and descriptions; definitions of terms; irff,or-
mation on available resources; and samples of computer Use in the
classroom.c

1. Faculty. Handbook, North Salem High School, 1977-78.

2. Jaquiss R.S. Proposal for Computer Facilities in the Salem Public
SchoolsNorth Salem High School, August 1977.

3 Jaquiss, R.S. "The Use of Computers in Education." June 1978.

Texts used for the Computers in Education classes for teacher include:

4. Rothman, S., and Mossman, C. Computers and Society. Palo Alto,
CA: Science Resaarch Associates, 1977.

5. Dorf, R.C, Computers and Man. San Francisco, CA: Boyd and
Fraser, 1974.

(
6. Jacobs, Z.P., et di. Communicating with the Computer: Introductory

Experiences, BASIC. Boston, MA: Allyn and Bacon, Inc., 1975.
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RIDGEWOOD HIGH SCHOOL
RIDGEWOOD,. NEW JERSEY

A

a

(4".*

The Ridgewood High School
Computer Resource Center serves
students tfiroughout the School
District as well as the comniunity.
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SIZE

Ridgewood is school in Ridgewood New Jersey's Public
School District The high school has 1600 students "in grades 10-12.

The faculty of 110 teachers, 8 counselors is highly trained; the-majority
of teachers hired in Ridgewood have both experience and advanced degrees.

Ridgewood School District includes 2 junior higkand 7 elementary
schwils in addition to the high school, :a total of 6060.seudents.

STUDENTS

Students 96% white, 4% minority. -2-

81% pursue post-secondary education.

INpper middle-class community of professional people.

CURRENT ISSUES

The Board ofducation in cooperation with the community,
high school stu3ents developed and published goals for the Ridgewo

Public Schools. The four general goal areas are Scholarship, Character, .

Citizenship and School Performance [2] .

District enrollment is declining. ;
A recent State law, the goal of which is to promote equal' gduca-

tional opportunity, strives to equalize per pupil spending throughout
New Jersey. This fiscal policy will restrain the Ridgewood District
from increasing the school budget to meet inflation. Departments are,
therefore, forceckto justify expenditures,and curtail new progrank
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The Past Tel* Years

The growth of instructional.computing iii Ridgewood has been
assible because of strong administrative support. The Many, diverSe:
applications available are a result of Rid ewood's staff being highly
trained and partilation in tht Wayne, Jersey Computing Consortium.

1966

In the past twelve years, Ridgewood School:

. Offered first act.tlty training for academic compUting in
County education workshops '

1967 Offer t course in computer science.

1968-69 visecl: an IBM terminal ($12,000/year) and keypunch.

Bought time on GE computer at a commercial time-sharing
company ($15/hour).

Began to demonstrate the use of the computer to
classes (e.g., algebra):

r-
Bought time on a DEC PDP 8 from TRANSNET.

1971 \tented access for fou.*hnkIltaneOus users from the Wayne,
New Jersey Computing Consortitun with which.they continue
to be associated, in order to' use a guidince. system (GIS)
and math drill and practice package.

\ .

entire

1974

1978

B

Purchased their own co r, a DEC PDP 11/40, which
has the capacity of running 10 terminals simultaneously,.

Purchased commodore PET for demonstrations in elementary
schools.

Purchated programmable calculators for junior high schools'.
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Organization. and Management of
Academic Comp14 Ong

The Ridgewood Computer tenter is dedicated to instructionalicom,
puting. All administrative computing is handled elsewhere.

a

MANAGEMENT

A CoOrdinator of Instructional Computing manages the carious'
'aspects of academic use of the computer. This coordinator wOrks one-
half time for the District and reports to'the Assistant Superintendent of
Instruction. A primark duty is to manage the Computer Resource Center.
The other half,of her time is spent as a Computer Science teacher in the
Mith Department. This Coordinator receives a stipend for assuming these
additional responsibilities. Other Ridgewood teachers help with super-
visioh of the Resource Cater.

COMMITTEES

One committee is studying and proposing upgrades for the computer
equipment; a second is planning, developing, and implementing.additiohal
,fgomputer-based instructional materials.

4

CULTY INCENTIVES
72'

Faculty in-service has been provided for the past 10 years.

Local colleges also offer courses in computing. All mathematics
teachers, as well as teachers in several other disciplines, are well, trained
in computing.

Faculty who develop computer-based instructional materials receive
in-service credit that counts toward salary increases and promotion.

A paid full-time, position is provided for management of Computer
Resources Center and materials development.
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;ON 7

Organization and Management of Academic Computing

...

'40- 4 .
. fr

.,;

lt41.-r Pe, ,p1
ptovided for the advisors of junior high and high school" , ' Sti

comptiter ea .
4 ,

,
Fac y Memberships to professional organizations (ACM and AEDS) /4'

are paki44 District budget.

6§titf 'members attend conferencei, conventionband workshops, at,
local school'expoupg % ,

J

2

A
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Student Access, to Computitig

gOne*oal*of Ridgewooji's Coinputer*ResourceCenker is to schedule
the computing ,facilities for maximum use by Pla#14,,students and, corn -'

.'munity members.

COMPUTERS.

,,Dgc.pDp.,11/40
Special-piirpotie-computer in the Graphics Art Department
DEC. LSI-11 Microcomputer in the Drama. Department
Access to HP 2000 in the Wayne, New Jersey Computing nsortium

Commodore PET microcomputer
PrOgrammable calculators

TERMINALS

2 DECwriters
LADDS (CRT)
5 Digilog Keyboards
7 Digilog Monitors
8 TTYs
'1 Cardreader
'1 Sorter
2 Keypunches
0

USERS .

ti00 annual student usarsiteigAieNtassuming 1500 anIlaual
Ma's.

.

,

a

WHERE

users for

Te inals in six locations in the sChooli including a Complar
. -Resource Center.

`s*
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Student Accesito Computing

HOW

44Accofint ikurnbera
004gc;:tvand SI*

aoraputef
,b

21!
y

,:"A

issued to departments cdursea, iadulty special
enerar uaers aeeowit is available..

'Center is open 8-12 hOtirs each day, and is-
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Costs and Budgeting
I

fUlabl NG * ,

1 .. .

- 100% local District fundihg for instructional computing.
' It ' -4

4 ' 1? w.

.:.
BUDGET 1-1115117.41Y . -,.

tiistrict budget (exolii rig ataff):*I,

1967-08 $11; 00 ,42,...-
1969-4q4 7,8b0 '''..,
11173-7,0 22,000
1976-77' p2,70

Figures includ ectigpmma
computing. .The.Oapliici At
nor included. , '

L,
44-

4*
11,

t
r W44 fr
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.Studerg'Accortiptishitionis .4

g , -
Categories of sMidpnt accomplishments at RiilgewoOil

AWARDS

Ridgewela stuctnti wo
..,Conference studetit

awards
lassie Rs

r'.

i97'7,14attional,Computer.

two to &tit students year nd 'Special honors summer or
Saturday prOgradis at local collegeiin outer. science.

Ridgewood Oudents have received -3 hotirs credit in computer
science after entrance exAnlniltions at their TespectiVe colleges.

BASIC SKILLS

A pilot`study Shows ienrdiarmath atics students (three laff grade
classes) made atliterment gairis in t is skills of4,1%ctians, decimals
and percentages according to State Asiessipent Testii0iAepsk of mathe-

o matics,drill and jtactice programs werp ditiOloped fciftliftpiojeqt. Greater
galt1S were. reportedfor students W4o were stipervlettiltxather than inde-
pendent users of the programs '[1 ].

, .. . .'..ittalp,XINftber of 6th grade underachie fling exits at theA
..... Hawes Elersfientare? School has decreased, ac to epelling scores on

the Metropolitan gAchiealement Tests, as a result f their use of a cora-
putelized palling program [4,' 5]

at..

A stud'i;i-Written-prograni is published in lied' Library
iiindbobk. A ,s..

I .

REFERENCES 4( ...

: -.IV ..
V.

. !imports are .arwithle owthe two ve,pritjeCts in. basic -skills
11., 4, 51 . . ''' s - ...c ,
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Spectrum' (Applications

MATHEMATICS- itr

ly
. :

'every Class in grades 71.12 has some computer eiperience. The
activities are either clanklemonstrations, homework assignments, or indi-
vidual progreimineprojelts., Various strategies inclWit drill and practice,
problem solVing:iiim4lat4on, tutorial and program are used CAI is
used for special educittloii students and remedial work.

oltesearchsprojects ari ye-are conduc
s usethe computer to analyze thek

II with Com uter Pro min . A s electiye course
vurriculum is a modification of the university of COlcirado

project. [t] . ighe

Algebra I arid II. Special programs, have been desiOleil to help stu-
dents develop probleni-solving skills."

(Advadced Placement).. Esc sttifient develop pr em.-
ksilution,p).es.g teolmiques with recursibn,r

Geometry.: Ttitorial prograiii
coordinate geometa.

veloped for the uniteon.

Genial and Consumer Matheinatics. S
igrarasconcerning.rnortgsge, compound in

. oe

SCIENCE

50% f staftand'teachersIn gradliz.7;12 use the Computer in their
'science courses.

Qeneral Science and'Biolo
construc

Huntington II and' speolal stude
such as genetic programs are ivied.'

41.



Spectrum of Applications

e"-

s.tChemistry. 10% of studen *dents develop simulatilli AO selfstudents.
, 9

.teaching projects.

,

All students and staff. Students are giveh,Spectal projects
e° computer. 'A-dedicated terminal is located in the Physics
area.

SOCIAL STUDIES a

About 20% of the 'students andetreachers from, grades 7-12 use the
-cortysiter in their classes. The Huntington II simulation progiams and
the gtanford Graduate.School of Business economics ovrognims, are used
most frequently:

:rPsychologr uses the computer .ttittlluarate the ;learning.process and different pes of le5rning and,reinfOrcement.
,

'
,, A-,

4. .Stock Market. This class ups stock market,simulation programs.
.

1p .:
Economics k This class uses the -Simulations Fiscal Policy grame,:apd. 41 . ----r----*-= . . # 0 'lie geondinie Policy Game,pro

.
developed at the Stan rd GiSaduate'

41 , ;.,t School cif Business., 'IS 4
- .. ,.

U.S. History I and II. These classei'use econ .y-making , ,,,.-
.

problems and other simulniAd` programs such election surveys and t
Civil War simulations. ."

_ 4

:..,BUSINESS EDUCATION

50% cif the students use the computer. An.e)Eperiment1)4
.

'in grates the use oethe compiter in such areas as accounting, busi
.,..4 --i ''
IN,., machines,,and consumer education. A sorter, and a keypunch carted

in' the' liusiness" machinesJ o9tfi.
- w ,- 6,e:. 4 4

1.



. 4.

f 401)114(ht,

ENGLISH

50% of the students wies'ine icopputer.
Remedial drill on homimpos for 4Ped students.,40.101P
.flonis students demonstrate the'dbitiputer as a,speech project.

111

F0414114 LAINWAGO

, '

750.
Approximately 20% of star: tiRogae.hers nitrides 9-A, use the
uter._ Spanish and French laisseff use student and teacher bon-

cted drills and self-testing progranxi.

ART

antra All studen
unit called "Man

Y.
toiN

.

cial.:.prograsii designed

::.I.Q.% tud create, a- design or) grid which they
; tenter altdata a,Program_that*enerates their art design...Slid its

, ..
negative'. - . ..., ,-

.

-TH EDUCATII\ON . :,,

2596 of students \teachers...
c...,..._:0 - as Diet, Geiletics; and Student-constili

prow* -

INDUSTRIAL APITS

1,p.

ituuation fir
ition and se

'
s such si

aching

50% of students and staffs Teacher an students d4 special
projects using their own specially designed computer. ,

188

q.

ro



. ml

pectiurn of Ariplicatikts

dUl D

tudents access Guidance Information SySteixit(GIS) foi!career and
college.

PHYSICAL EDUCATION

A114irdents use teacher-developed programs to 'measure their weight
and body ratios.

'. 3,1 ,

,t4E,XTRACURRICULAFi ACTIVITI

The Drama Club controls stage lighting by p gramming a micro-
computer.

Computer Club in the junior high and high schools.,



Computer Literacy.

FOR: filehtentary and junior high schoc;l students in the District.

BY:. RidgewoOd High School ComPuter Resource Center.

SINCE: 1975.

P1GRAP.1 M: Elementary classes make one-half day visits to the Computer
Resource Center at the high school. Staff and children
exchange letters, compositimfaand artwork before and
after the visit.

41:

IMPACT:

Introduction to Vocations is a 9th grade elective course;
Students spend three, one-half diays at the. Computer 4
Resource Center. Activities include hands-on exarience
with the computer equipment and learning where the com-
puter and computet applicationg can suppo# their potential
career' developMent.

Computer Science fo unmr high students meets 2, days/
week, 1 hour/day. The cMirse, prinaalily for the top stu-
dents, is 'administered by the Math Dertment.

'`)/lany Ridgewood students have had some exposure to
courting before high school. '

; ,

L.,:' t. ".;,'

,
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250 Ridgewooil

Coordinator of- lnructional Compu
with the Mathematics Department.

eats, grades 19-12,

S CE: 1967.

OGRAM: Course titles are:

Computer Science I: Time-sharing BASIC
Computer Science II: Batch FORTRAN

Students may also take Independent Study'in Computer
Science.

- The courses help students prepare to use the computer in
other;academic areas, for-job placement and for background
to college.

TEXT:' Experimental textbook materials have been developed at
Ridgewood ofor both courses.

'

14

'ow
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COMPUTER-BASED LEARNING MATERIALS f

Instructional programs developed at Ridge Wood Me altered with
tutor* outside the district.

COMPUTER FACILITIES

, .

The Ridgewood High School Computer Resource-Center has been the
host for: ..ii:e '

i 00 1 I
A Evening adult school classei

Free summer evening workshops for c raum,.. t members
, Classes fQr local junior, 4Igh And'e men
Semina* for teacherS associated with the *Otte; New Qrsey

Amateur.
,

Amateur Radio Association and Northern New..:'' 41'4,4
Secondarif Scho I Club Meetings
Visits o
school co

_Computer Reso

EXPERTISE .

cal co munity college.clasSes and condary
pater .crubs.'
e Center-PublisbexaTewsletter,

.

C y.

Computer Resourc Ce r,personnel speak, a conferences arid work-
shdps. ',1Yrtbe, supervisor f the liter has been the

at
of the

North New ii:sey ACM $ebondary School Compute Clubs...,

common-v SERVICES -
.,.. .r" '' ___Ridgewood students participated iris specjal project Stratirig

the use of the coA mPuter in the Ridge' Public Library (

\



Lissons Liarned

ORGANIZATION ,

Ms. Marilyn Spencer; Coordinator of Instructional Computing at
Ridgkwood, believes that the:most successful programiare those that
liparate academic .and administrative cOMputing. Because of the diverse,
interests of thit'Ito,groups, sh mmendt both a separate staff and

TonalcomPuter for instrU ional 7use.` . 11' ,

Ms. Spencer feels that, the ,two coniponents_crucial, to a successful
pro ..! . 111 are strong admihistrativersupport and:a qualified staff-to imple-
went. th 'program.

She.ad involving as many faculty as possible in the program and,
's if possible, p viding salary incentives- for participation (e.g, teaching ah

adult school class). She also peels that ongoing inservicet mining is a
crucial component of any computerprogram.

S e warns that progreis is slow in buil ink _a qUality prograin.

A.

)

a
r

:
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Plans and. Goals

Plans for .1978-1979Were out
Wei School pritiCipal..

in a memorandum to the Ridgiwo4

EQUIPMENT

RidgeWood is studying the purchatle of A Microprocessor for the
Physics Departinent, preferably one with graphics

major problem vihich must be solved at Ridewood as that the'
present computer system's 10 terminal apacity cannot fully serve the
number ofinterested students and trairp faculty members..

, .

'

TER-BAS,tb -LEARNIIr MATIRMI:. ,:iilt
-4 * *

a. ..
urriciilum for eleirientarkschool.,students will ke ,develdped for the

ore PET microprocessor: .ThAVXT will thfri travel to the ele:.
,i1thools for-se by the stutieitts.

Itidgewoat is 'planning to integrate a computer literacy unit irate
seventh 'grade mathematics cwriculuin fbr all'stikleiiiii: :'' ,, . . ii

' Rid od is restructurinitAthe computer science curricula to meet -

"the p dents on three- levels of expertise and is increasing the
amount ',of}: ent nvolvement-in operating the computer system.

.
Pro a are being developed 4,special education. Teachers are Nil

.'% 'developing English plograms, and refining and eFpanding remedial math
thatics programs. -AI .. ' ''. ,

They are integtating units using tlie cdmPuter into acclapiting, bitt-
ne*and-science courses. : -

,-..Plans'are being made taintegrate th itse of programmable calculators ,

to. tie junior, high school curriculum. , _

a.



- Ridgewood High School
627 E. Ridgewood Avenue
Ridgewood, NJ 07451
(201) 444-9600

Benjamin Frpklin Junior
High School

335 North Van Dien Avenue
Ridgewood, NJ 07451

.George Washington Junior
High School

'155 Washington Place
Ridgewood, NJ 07451

Contacts -

Marilyn Spencer
Computer Education Supervisor

Paul Zitelli
Math Department Chairman

Robai flonsinger
Principal

Robert Muller
Computer Science Teacher

Denis KanOski
Computer Science Teacher
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RIV,ERDALE COUNTRY.SCHOOL
BRONX, NEW YORK

...."--

Riverdale, a private educational
irtitution, offers a diver;ified college
preparatory curriculum. Students at
all levels (grades K-12use the com-
puter in their instructional -program.
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SIZE

Profile

Private, coeducational institution of _960 students, K-12; 100 full-
time/ faculty.

STUDENTS

84% from upper middle-class families; 16% scholarship student:;;
99% graduates attend college.

CURRENT ISSUES

The school offers a diversified college preparatory curriculum.
Riverdale; has one of the largest scholarship programs in the New York
area. It is a financially sound institution.

t) ;
198



The Past Eight Years

The computer program at Riverdale began in 1970-and has jkriewii
steadily since then with primarily local funding.

A major factor in the early growth of computini,,at Riverdale was
the accessibility of computer facilities at a neg.4iarivate

1970 Leased first terminal; ,z.icasaleel computer time from a com-
mercial time-she ce.

. in fated a: computer science curriculum.

1971 Hired Bruce Alcock to teach mathematics and the computer
science course.

1972 Leased second terminal,
Considered 'purchasing their own computer.
Took delivery of Data General NOVA on a trial basis. Returned
the NOVA because not enough schools were sharing its cost.
Began to use DEC PDP WO at the Spence School, a private
girls' school in New York City.

1973 Purchased portable terminal for students to take home.
Planned first administrative applications.

1974 Purchased two more terminals. .

Offered first workshop for faculty in conjunction with
Spence School.
Began development of Math Strands.

1975 Rewrote Math Strands based on user comments.
Integrated computer literacy units into the 8th and 10th grade
math curriculum.

1976 Developed, first version of a computer-based English curriculum.
Purchased portable CRT.

1977 Purchased their own computer, a DEC PDP 11/34, to handle' up
to 123 terminals..
Increased the number of. administrative applicatiops.

199
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The Past Eight Years

Sold computer time to two schools.
Rewrote Math Strands with curriculum changes suggested
a user school.

1978 Added memory, disk storage, and a dditional ports to the c
puter system.;

Sold computer time to five schools.
Created official position, Director of Computer Center,
for Bruce Alcock.

Began development of a new English program for grades . 5
and 10.
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Organization and Management of
Academic Computing

The Riverdale Computer Center serves both the instructioleand
administrative'needs of the school, They also sell .computer time to
other privide schools.

MANAGEMENT

Director Of the CO r Center, Bruce Alcock; manages adminis-
trative and instructional ec uting: a

STAFF

Btudentt are the staff for the Computer Center, including the System
Manager and the Assistant System Manage.

SUPPORT--

Students provide systems and applications programming support.
Student Managers responsible for operations, back-up and account manage-
ment., The students 'volunteer, but are paid for summer work.

The Student System Manager handles all communications with
schools that rent time on the system. A secretary/administrative assistant
was recently added to the permanent staff'to help with educational as
well as administrative work on the computer, including routine tasks for
the Math and English Strands such as enrolling students and printing and
distributing reports for, teachers.
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Student Access to Com Outing

COMPUTER

DEC PDP 11/34

TERMINALS

16 terminals; 15 for instruction, one for administrative applications.
Several are portable for home use.

3 DECwriters
2 Texas Instruments, Silent 700
5 ADDS
2 Portable ADDS
1 Execuliort
2 TTY
1 Diablo (for administrators)

USERS

30 student users for every terminal, based on 450 annual users.

WHERE

Terminals in-5, campus locations for student use:
Upper School terminal room
Middle School Math -Lab
Lower School Math and Reading. Room
2-,classrooms

4

HOW

An account takmber is, issued to any audent or teacher requesting
one. Eighth and tenth graft mathemat: students use class accounts for

/ their computer,literacy units. Currently, only advanced students are issued
individual accounts. Highly competent and responsible students have
privileged accounts. Most students share accounts with one or two class-
mates. Math and English Strands accounts are Issued upon request,
usually by faculty.
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Costs and Budgeting

FUNDING

All funding for computing is ,in-house. 75% of the total computing
''dollars is-spent on instructional computing.

The budget is approved by the Headmaster.

BUDGET HISTORY

Total Instructional Total
Computing Computing School

Budget Budget Budget

1973-74 ' $ 7,000.
A 1976177 $22,006. 17,000. $3,433,562.

1977-78 25,000.' 19,000. 3,688,152.
1978-79 18,000.2 13,000 3,866,293.
(estiniated)

Ap4roximately $13. per student per year is spent for instructional
computing.

These figures do not include faculty and staff salaries, just computer
and supply costs. (Administrative costs include the purchase of forms.)

In I9' the Helena Rubenstein Foundation gave Riverdale a grant to
purchase two terminals for the Lower School. This has been the only
outside funding to date.

Schools renting time are charged a fixed amount per port per year for
unlimited access time and CPU usage. The 'aim is to encourage and share
educational computer usage. .

Inflated figure due to computer purchase.
2 Begin to realize cost savings due to system psurchase in 1977.
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Student Accomplishments

Categories of student accomplishments include:
student projects
employment
attitude changes

PROJECTS

Student-written administrative and instructional programs.
Major project: students wrote Math Strands, a version of thg 6-year

math curriculum developed at Stanford [8]. '-

Math Stra0s.is a drill-and-practice curriculum for elementary level
mathematics students. Drills are organized accordiig to topics, or strands,
and individuals work in each strand at their own pace.

Students wrote a management and reporting packagp, to accompany
-the math curriculum.

Students made presentations on Math Strands at the 1977 National
Computer Conference [1, 4], and Fall 1971 DECUS meeting.

Two students gave a presentation on system programming at the
Spring 1978 DECUS meeting.

A student took a, portable terminal to a local public school and worki
with fourth graders on Math Strands.

EMPLOYMENT

Four students were employed during the summer of 1978 as pro-.

grammers; one at a major computer manufacturer, one at a Manhattav
hospital and two at tine- sharing bureaus. Another student working at
the school does occasional contract work in Assembly language for the
DEC LSI-11 microprocessor.
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Student Accomplishments

ATTITUDES

The Math Strands program has had a positive effect on attitude and
motivation toward mathematics. .

"The teachers, of grades one through six feel there is an
improvement of performance in Mathematics. They have received
useful feedback on the performance of individual.students and
classes as a whole which has caused them to make modifiCations
in their computer sessions. ,An attitude questionnaire was adminis-
tered recently to the students in grades one through six.- The
responses to the questionnaire indicated that, in addition to
enjoying their computer sessions and wanting more of them, using
the computer made the students feel `smarter,' proud of myself,'
and `relaxed.' Ifiterest in classroom mathematics has been
stimulated.;,--0 I

REFERENCES

[1, 4, 8, 9].
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Spectrum of Applications

The majoritY of computer use at Riverdale is' in mathematics and
, computer science. Eighty percent of the math teachers use the computer

in their courses..

MATHEMATICS

The com uter is used for progiamming and problem-solving in
nearly all ma h courses.

Elementary students (1-6) use Math Strands for drill and practice.
All students in these grades am. required to'run a specified number of
sessions per week. Teachers get reports on student'progress to make
certain that t e students complete the required number of sessions and
to look for eas of weakness for each individual.

SCIENCE

Tests are entered and edited via the computer in,a word,:procOssing
application.

Chemistry: Statistics on experiments are gathered class by class, and
comparisons made calculating mean deviation for all classes. Success of
individual's experiment is based on deviation from mean. Also, some
curriculum testing is done,' tailored to course given by the specific
instructor.

ENGLISH

Grammar and spelling drills. College Board vocabulary drill.
A new English Strand program for grades 5 and 10 is being test

in theFall, 1978. Grade 5 strands include punctuation, spelling, voca
lary and grammar usage. Grade 10 strands are punctuation and syntax.
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Spectrum of Applications

FOREIGN LANGUAGE

Vocabulary drills: Teachers choose word lists that are then entered
by students. Some record keeping is done. More work by teachers is
planned as they want more control over multiple-choice items.

EXTRACURRICULAR ACTIVITIES

Computer Club
School newspaper/newsletters done using the computer:

HOMEWORK,

Students use the Word processing capabilities for English and
History papers.

O

207



FOR:

BY:

PROGRAM:

TEXT:

IMPACT:

Computer Literacy

All 8th and 10th grade students; Therested 5th and
6th graders.

Y

Regular mathematics teachers.

1974.

A two-week unit in programming during 8th and 10th
grade mathematics.

A Guided Tour of Programming in BASIC [5] for gradeS
5-6, BASIC BASIC [3] for grades 8, 10, and materials
developed by mathematics teachers at the school.

All students learn computer programming skills before
graduation. Due to the use of educational programs in the
Lower grades, more students 'are familiar with the basics of
using a computer by the time they reach 8th grade, and
interest is generated at the lower grades to learn programming.

FUNDING: Regular course.

FOR:

SINCE:

PROGRAM:

Teachers.

1974.

Annual workshops train new teachers and review techniques
with teachers who know programming.
Focus is on programs that can be used by the teachers in
their classes.

IMPACT: All mathematics teachers have had some exposure to the
use of the computer and programming.

21)''
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Computer Science Curricula

FOR: 11th and 12th grade students as electives; 35 students/year.

BY: Computer Science teachers from the Mathematics Department)

SINCE: 19.71.

PROGRAM

Introduction to Computer Science (1/2 year; 1/2 credit)
This course is intended for students with a special interest in science

and mathematics. Topics covered include the general theory of hardware
and software, computer circuitry, Boolean algebra, assembly language pro-
gramming, compilers and operating systems. A term project is required.

Advanced Programming Techniques (1/2 year; 1/2 credit)'
The course introduces advanced features of Basic-Plus as well as

advanced problem-solving techniques and some basic systems analysis.
Topics covered include string functions, matrices, files (virtual core arrays,
formatted ASCII and Record I/O and systems functions. A term project
is required.'

Computer Applications in Mathematics (1/2 year; 1/2 credit)
This course deals with the use of the computer to solve selected

types of mathematical problems. Topics are chosen from elementary
number theory, numerical analysis, proLiability and statistics, elementary
functions, and matrix algebra.

Computer Applications in the Social Sciences (1/2 year; 1/2 credit)
This course is for students interested in ne approaches to solvingi

problems in various areas of the social sciences, om urban planning to
economic forecasting. The use of simulation models on the computer is
studied. Flexibility of planning is maintainedin order best to meet the
needs and interests of the students involved.

Independent Study (1 year; 1 credit or 1/2 year; 1/2 credit)
At the discretion of the department. A written proposal must be

submitted before registration.
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Computer Science Curricula

IMPACT

The enrollment in these courses varies and seems to run in two-year
cycles. Last year 35 students were enrolled in two courses. TM courses'
tend to be offered every other yearn depending on interest and are open
to all 11-12 graders.

The purpose of the courses is to meet the interest of the students and
prepare them for college rather than vocational training. Some stuclents,
however, do obtain summer jobs as programmers.

FUNDING

210

Regular courses in the Mathematics Department budget.

2
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COMPUTER-BASED LEARNING MATERIALS

Outreach

The Math Strands has been distributed to 10 schools with assistance
provided by Riverdale.

EXPERTISE

Riverdale has organized a local users group for educational institu-
tions in the New York area:

Riverdale publishes the DECUS EDUSIG Newsletter [5] , which is
distributed to 2200.schools and colleges.

Students and faculty are active' in various professional organizations.
Riverdale welcomes visitors from the area and responds to written
inquiries for advice from all over the country.

20,
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\,4
Plans and Goals

COMPUTER-BASED CURRICULAR MATERIALS

One of the highest priorities at Riverdale is the ,completion of the
computer-based English curriculum, including grammfg and spelling, which
thy believe are needed for-both drill and remedial work.

They are studying the implementation and/or modification of various
CAI authoring languages (e.g., DECAL, Coursewriter, PILOT) on their ,
system. Through DECUS (DEC Computer Users' Society), they have access
to educational materials written in PILOT which cannot currently be run
on their system. ,,,

EQUIPMENT

Their most immediate need now is increasing the number of terminals
at the school. Riverdale also plans to continue upgrading their computer
syStem. For the long term, they are studying the application of micro-
processors as the network nodes of a more cost-feasible network, rather
than as stand-alone units. They also hope to work with graphics and ani-
mation, perhaps using microprocessors.

On the subject of microprocessors, Mr. Alcock advls others in aca-
demic computing to be cautious. Ike Warns that while'microcomputers
are a low cost method of gaining computer capabilities, a complete micro-
computer with floppy disks is not inexpensive. Relatively little software
has been developed for most of the systems thus far. Cassettes, digital or
audio, are impossible to use for CAI type applications, from a practical
point of view. Once an inadequate microcomputer is acquired, the school
administration might not want to fund expansion, since the school already
has a "computer."

A microcomputer usually has one terminal. In the school environ-
ment, the number of terminal's is important since 1,000 students cannot
use one terminal (they could each use it perhaps once a year).

They have estimated that to have a fully implemented program,
teaching uses of the computer, CAI and other education applications, the
number of terminals should equal ten to fifteen percent of the student
enrollment.
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Lessons Learned

. COMPUTER-BASED CURRICULAR MATERIALS

Bruce Alcock of Riverdale believes that "finished instructional soft-
ware" is'one key to successful academic computing. Teachers who, in
general, do not write their own texts, will not produce their own instruc-
tional computer programs. Pressure should be placed on the government
to start the curriculum development, and on manufacturers and publishers
to produce quality packages that are flexible and easy to use.

USE

Mr. Alcock advises that one should not try to use the computer in
too many curricular areas at once without adequate terminal time, hard-
ware,reliability, and training. He feels that it is important that novice
users not have an initial bad experience with malfunctioning equipment.

STAFF

One key individual who has the interest is the most important factor
in initiating and promoting a good computer program. The individual
must be given enough flexibility to experiment and develop the program
without interference from the administration, yet maintain accountability.
A good individual is more important than organization and funding at the
beginning. Too much structure and red tape can kill any good intentions.

2
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Riverdale Country School
,V. 253rd and Fieldston Road
Bronx, NY 10471
(212) 549-8044
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Con tact

Bruce Alcoa'
Director, Computer Center

Barbara Kuper
Administrative Assistant
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LAWRENCE HALL OF SCIENCE (LHS)
BERKELEY, CALIFORNIA

Computing
at Lawrence Hall of Science .

Lawrence Hall of Science is a
science center where the general
public can learn about and use
computers.
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DESCRIPTION -

Profile

wrence Hall of Science is a research center in science education on
pus of the University of California, Berkeley.

The building, completed in 1967, houses an exhibit area, a library,
p anetarin.m. , auditorium, classrooms, laboratories, a -cafeteria and a com-
puter center.

GOAL

The main goal of LHS is to increase the general public's awareness and
understanding of science by involving people with scientific concepts in a
diredt, personal and participatory way.

ACTIVITIES.

Classes are offered in astronomy, physical and life sciences, mathe-
matics and computing.

Computer-oriented activities comprise the largest public education
project at LHS.

VISITORS V

LHS had 200,000 visitors in 1977-78k. Over 30,000 (15%) caibe spe-
cifically to gain access to supervised computer activities. The majority of
the other visitors use computers in exhibits.

COMPUTER EDUCATION PROJEfT

The three objectives of the Computer Education Project are:

To edlicate adults and children about the world of computers
in an enjoyable and non-threatening learning environment.
To offer the public hands-on computing at low cost.
To develop an exportable educational program of computer
activities that can be replicated in other learning centers and
public institutions.
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The Past Nine Years

Interest in computing at Lawrence Hall of Sciencs was first-generated in
1969 when two programmable calculatdrs were purchased. The first -classes for
the public, the forerunners of their current program, were offeted in 1971.

1969 Received a National Science Foundation grant to purchase two
prograinmable desk-top calculators for the public exhibit areas and
teacher workshops.

1970 Purchased an 8-terminal Data General NOVA time-sharing mini-
computer with the help of another grant from the Natidnal
Science Foundation.
Acquired two minicomputers on short-term loan.°

(,

Acquired a 32-terminal Hewlett-Packard computer system leased
by $erkeley Unified School District; accessed the 16 unused tor-
minals; maintained and programmed the computer and developed
Curricula for local teachers.

1971 Offered classes, workshop'S and field trips for local students.
AsSumed the Berkely USD computer lease and began selling
time to several schools.

Purchased NOVA 800, bringing total computing capacity to 50
terminals.

Hired 'an engineering staff to take over equipment maintenance
and to construct low-cost modems.
Created positions for applications and systems programmers.
Assigned staff' member as 'coordinator of the LHS Computer
Education Project.
Initiated programming classes for children.

1972 Perceived a need for a multi language computer for work with
younger children. -

1973 Leased multi-language Hewlett-Packard computer.

1,1374 Initiated a *oint CAI project with the California School for the Deaf.
Installed CRT terminals in the exhibit area.,

Served over X000 students in a year.
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. The Past Nine Years

'1975 Taught special classes for gifted students.
, Sold computer time to the public for $1 /hour.

Provided time-sharing service to 30 educational institutions.
- 1976 Allocated ports to LHS membeii Mr home use.

1977 Purchased microcomputers .for experimental projects and classes.
1978 Awarded NSF grant to develop "computer-assisted science

exhibits" based on microcomputers.
db.

Initiated a Mobile van program to bring 12 personal computers
to schools and other institutions to teach Lawrekice High School
workshops and classes on-site.
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Organization and Management of
Computing Activities

Computer use at LHS'is 80% instructional and 20% administrative.

MANAGEMENT

Arthur W. Luehrmann, Associate Director of LHS and Director of
Computer Education and Operations, is responsible ,for all computing
activities. He reports directly to the Director of LHS.

STAFF

In addition to Dr. Luehrmann, the staff for computing activities
includes 12 full-time employees and apProximately 30 part-time student
teachers fro, the University of. California. Personnel form four groups:

Computer Education Project (CEP)
Applications PrOgramming
System Programming, Operations and Engineering

a. Computer Access for Schools

2
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Costs and Budgeting

FUNDING

All equipment except the original NOVA computer'Was purchased
from internal operating funds and rellenug generated by the LHS com-
puter op'eration.

BUDGET HISTORY

1916-77 $285,000
1977-78 $450,000' 6

These figures are the total expendittlresfor the LHS computer
group and include staff, equipment, maintenance, and supplies.



COMPUTERS,

Public Access to Computing

Three Datil General Eclipse S/130
Data General NOVA 1200
Access to DEC PDP 11/70 at the University of California, Berkeley
Three Processor Technology SOL
Fifteen Commodore PET
Sixteen Apple II

The computers operate 24 hours per day.

TERMINALS

100 terminals at LHS and 20 other, locations including 5 terminals
in the LHS public exhibit area.
Two Commodore PETs in the exhibit area and the cafeteria.
Three graphics terminals.

USERS

1,000 students/year participate in tuition classes.
14,000 adults and children/year rent computer time.
6,000 in workshops for school classes to introduce them to computers.
550 students/year in specially tailored classes.
7,000/year make single visit to LHS and Use the computing equipment.

LHS Visitors. Terminals are available in the public exhibit area for
visitors (at no cost). Two terminals are incorporated into an energy
exhibit and are used to simulate home heat flow and transportation costs
per passenger. Three terminals have a menu of activities providing intro-
ductory experiences interacting with a computer.

General Public. Supervised computer time in a public area may be
rented for $2.00/hour. Users are not restricted to specific applications
and may write their own programs; ports have been reserved for home
subscribers.
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Public Access to Computing

Students and Teachers. Numerous classes and workshops offered
throughout the year. Special activities are available for gifted children and
students with an avid interest in computing.'

Network Subscribers. Students and teachers in 20 schools use the
LliS system for academic computing. LHS staff provides support and
development of computer-based curriculum for these users.

Tuition Classes at LHS. During the summer. of 1978, 100 courses
were offered. In addition to those listed above, new courses included
Computing Without Numbers, Computing for Girls and How to Get the
Most From Your PET. The fifteen recently acquired PETs are being
used in 18 of the courses. Thirty full-time student teachers are the
instructors for the courses (one instructor for every 5-8 students).

IMPACT

30,000 people are exposed to computers at LHS each year.
Students and teachers is 20 schools use LHS computers at their
school sites.
Numerous educators consult LHS regarding educational computing
activities.
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Computer Literacy

FOR: Visiting school children on field trips and in classes.
General publicvisitors and members \of LHS.

BY: Computer Education Project staff composed primarily of student
teachers from the University of California, Berkeley.

SINCE: 1972

PROGRAM

Workshop. Students have the opportunity to use a terminal that
communicates with a computer. Visitors play learning games, attempting
to "beat" the computer as they use math apd reading 'skills, problem solv-
ing and general game strategies. Instructors provide individual help.

Introduction to Computers. The class explores the computer as an
artistic, expressive and recreational,medhAm. Students learn to control,
the computer by programming for the electronic graphics plotter which
produces myriad geometric 'designs. Activities lead to an introduction to
PILOT, a quickly mastered computer language which offers children the
rewards of communicating their ideas through the computer.

Programming in PILOT. Students learn to program proficiently in
PILOT, an easy to learn, non-algebraic language. Concepts learned in
this class provide an excellent foundation for programming in BASIC and
other more advanced computer languages.

Math and Computers. Students-study mathematical concepts and
problem solving techniques which prepare them for beginning programming.
As a concept such as coordinate systems is introduced, computer activ-
ities follow which exemplify and reinforce the concept. .Topics lead to
the introduction of programming in PILOT at the end of the course.

Programming in BASIC. After an introduction to computer materials
and methods, students learn the programming language, BASIC. BASIC is
the most widely used interactive programming language in education and
is used professionally world-wide.

2:-?
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Computer Literacy

After school the varied resources of the Lawrence Hall of Science
become available to children and adults who wish to explore topics in
math and computers. Offered on a first-come, first-served basis, these
classes provide an exciting and enjoyable exposure to math and 'Computer
activities:

226

Creative Play with the Computer. An opportunity to explore the
.computer as an artistic, expressiy and recreational medium.

Beyond Creative Play. Students learn problem solVing techniques
that prepare them for beginning programming.

PILOT Your Own Computer. Students learn to program the computer
in PILOT, an easy to learn, non-math-oriented computer language.
Computer Programming in BASIC. An exploration of advanced
topics in computer science.

Computer Exploration for Adults. An easy to understand exploration
of computers and how they are used in our society.

Computing Without Numbers. A non-numeric approach to computing
in BASIC.

Computing for Girls. An introduction to computer programming,
hardware, and career opportunities; specifically planned for girls.

Advanc Use of Personal Computers. An Opportunity for experienced
program ers to explore and exploit the full capabilities of the new
"home mputers."
Classroom Uses of Computers. An opportunity for teachers and
school administrators to learn about computers and how they, can
be used to enrich the students' educational experiences.
Programming in 8080 Assembly Language. An introduction to
8080 Assembly Language with an emphasis on more advanced pro-

- gramming techniques.
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COMPUTER-BASED LEARNING MATERIALS

Outreach

There are currently three main computer-based curriculum develop-
ment efforts at Lawrence Hall:

Computer Education Project. Materials developed in this project
have been primarily used in classes taught at LHS... As these materials are
refined and tested, they will be available to other institutions (e.g., the
curriculum for the course, "Creative Play with the Computer"). An earlier
version of "Creative Play" was used as the basis for starting a similar com-
puter literacy program administered by the assistant director of the com-
puting center at the University of Utah two, years ago.

Project SABLE (Systematic Approaches to Biological Laboratory
Explorations). These materials are being used at various -colleges in
California. They have been used at the University of California, Berkeley,
and are being marketed nationally. The package includes a computer-
simulated laboratory, called GENIE, that provides students with practice
using a scientific approach to solving-problems.

California School for the Deaf (CSD). The materials include 600
lessons, many in reading and language; especially geared to hearing-
impaired learners. These materials are being used at the California State
School for the Deaf in Berkeley. A felierally funded teacher in-service
program has introduced teachers of the audibly handicapped from all
over the San Francisco Bay Area to these materials. LHS and CSD wish . .

to share their experiences, and the resulting materials with other institutions.
Included in the package are:

Samples of teacher-authored lessons.
Reference manuals for LHS student and author programs.
Copy Of directory of the program available at CSD.
Printouts of the actual programming for any'of the programs
mentioned herein.
Paper tapes of the programs (can only be used for computer
systems with compatible language).
Assistance in implementation on other systems.

A small fee is required to cover handling and mailing costs. Other-
wise, this service is free.' The only stipulation for use of these materials

4
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Outreach

is acknowledgement that the-design of the materials, is that of the Regents
of the University of California and the california Schap' for the Deaf,
Berkeley., (All materials copy-righted 1975.) ,

A new project is the Program of the Montha service to distribute
at reasonable cost' one program, per mon h for the PET computer.

COMPUTER FACILITIES

LHS provides a time-sharing service for more than -35- schools and edd-
cational institutions in Northern California! Included'among' these are a
Montessori school in San Francisco, high schools in. Richmond, Crockett,
Piedmont, and Marin, the California School for the-Deaf, Two SCh6n1 for
Boys in San 'Francisco, Head-Royce School'in Oakland, the Califelnia
Maritime Academy in Vallejo, Dominican College in San Rafael, and others.
Qn the University of California's Berkeley campus,' terminals are installed
in several departments. Time- sharing, services, are' also offered to home
users. LHS has been sharing time to schools since 1971, and home usage
has been available forAhe past year. Figures 1 and 2 show the cost of
hooking up to the system.

, EXPERTISE

LHS shared computer expertise with similar institutions at the last
meeting of the Association of Science Technology Centers held at Lawrence
Hall in May, 1977. Two computer-related workshops were offered at that
meeting, both organized by LIIS personnel.

COMMUNITY SERVICES

LHS hosted a Computer Expo in 1974-and 1975. Student users were
responsible for organizing this event in 1975..

,

LHS staff taught 'a five-week course in BASIC language programming'
for emplayees, of the City of San Jose. The course stressed the funda-
mentids of programming common to all languages. and the development of
specific programming skills in BASIC directed toward. the computer facili=\
ties and work environment of the participants. Students learned1BASIC
applications for all the Computer systems available for use at City 'Hall.
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Outreach

Now you can
really let our

purer have if...

s` Put a convenient typewriter style terminal in
your horhe with an acoustic couplet, dial the
Lawrence Hall computer, and really give it
the business

Give it homework, challenge it to learning
games, toss it cross assemblies for micro .

computers, give it nasty statistics, fight
galactic empires, learn to program on it, load
it with problems . . it'll take it.

The one thing it doesn't take is a fortune:

special home rates for Lawrence Hall members
7 days a week
morning 7am -12 noon
afternoon 12 noon 5pm
evening 5pm -10pm
night 10pm - 7am

$40/month
$40/month
$40/month
$25/month

reductions for 12 month term
additional charge for private program storage

Telephone Peggy Allisoh or Lee Berman for full
details at (415) 642-3167

Consumer Warning: This is a high powered
interactive educational computer system.

It may give as-good as it gets.

Tr--1
ijesano

Figure 1
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Outreach

Lawrence Hall of Science

Rates for Educational Computer Services to
Schools and Other Qualifying Organizations

Effective July 1,1976

Data General Eclipse System

Charges Per Lease-line or Dedicated Dial-up Port Rental Period

First terminal .
2nd-51h terminal at same site
Additional terminal at same site
On-line disk storage

12 Months 10 Months
$180 /mo. S200/mo.
162 / 180
144 160

$0.20 per 1000 stored characters/ma.

Digital Equipment11/70 Unix System

Charges Per Lease-line or Dedicated Dial-up Port Rental Period si

First terminal
2nd -5th terminal at some site
Additional terminal at same site
On-line dill( storage

12 Months 10 Months
USG/ma. j S275/mo.
225 250
200 225.

$0.01 per 1000 allocated characters /mo.

Lawrence Hall service calls on customer-
owned communication equipment

$20 per hour portal to pc:0cl!

Notes
Port charges include the cost of using the computer and
the cost of using any communication equipment at the
computer site.

Port charges do not include the cost of a computer ter-
minal, nor the cost of telephone service between the ter-
minal and the computer, nor the cost of communication
equipmerlt attached to the terminal, nor maintenance of
such equipment. The Lawrence Hall will advise userscon-
cerning sources for such equipment and services.

The Lawrence Hall guarantees that computer service will
be available each mont at least 97% of the time from
9:00 a,m. until 6:00 p.m,',:hionday through Friday, and at
least 90%.of all other time, excluding regularly scheduled
maintenance. Falkire to perform at these average levels
In a given month will result In a proportional reduction in
the port charge for that month.

Expressly excluded from this guarantee are service losses
due to faulty terminals, faulty lelephorie service, or faulty
communication equipment attached to the terminal.

Figure 2
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For further information ,telephone or write
to LEE BERMAN at:

Lawrence Hall of Science
University of California

Berkeley. California 9/1720
(415) 642-3167,



Plans and Goals

EQUIPMENT

LHS has recently upgraded the central processing units of their
time-sharing minicomputers.

CLASSES

LHS will continue to expand the computing opportunities for non-
mathematical students and female studehts.



USE

Lessons Learned

The computer exhibits are the most popular in the museum. Although
only a small percentage of LHS visitors read the written text describing
exhibits, people will read and follow instructions when they are presented
on a computer or terminal. Visitors, in general, enjoy interacting with
computers.

Computer classes are the most popular of the LHS programs. LHS
staff have learned that there is no one "right" way to teach people about
computers or programming. They believe that people can quickly learn
to write an original computer program once any initial apprehension is
overcome. Staff have observed that adults are often more reluctant than
children to sit down at a terminal. For this reason they often recommend
that a parent and child team or a family group work together on a ter-
minal. The philosophy at LHS is that learning programming involves
learning problem solving strategies which can transfer to other activities.

Computing has-proved to be a very effectivetool in the education
of deaf students.

STAFF

Un ersity students are excellent teachers in public access computer
projects. The students are not only enthusiastic, but als6 nowledge-
able about the latest technology.

EQUIPMENT

Graphics equipment and color terminals enhance the enjoyment of
computer activities.

2
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Lawrence Hall of ScienCe
University of California, Berkeley

r, Berkeley, CA 94720
(415) 642-3167

Burdick Group
1620 Montgomery Street
San Franciscb, CA

Contacts

Arthur Luehrmann
Director of Computer Education

and Operations

Lee Berman
Network Coordinator'

Joyce Hakansson
Computer Education Coordinator

Pete Rowe
Applications Programmer

Bob Kahn
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ACM

.Association for Computing Machinery.

ADCIS

Glossary

Association for the Development of Computer-Based Instructional Systems.

AEDS

Association or educational Data Systems,

Author Language

A Simplified pr gramming language designed for teachers to use to develop
computer-based instructional material.

Batch Processing

A traditional, mode of data, processing. As distinguished from interactive
computing, the program executes without user interruption.

CIS

Career Information System. A information storage and retrieval system'
developed ,in Oregon. It contains information on careers and higher edu-
cation in northWestern United States.

Compiler

A computer program' which translates other programs into machine
readable code.

Computer Assisted Instruction

Learning,materials that a student accesses via a computer terminal.

Computer Assisted Testing

Tests that are generated,-administered and-/or scored via computer.

CCC

Computer Curriculum C.orporation
,
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Glossary

Computer Graphics

Pictures and line drawings generated by the computer and displiyed on
terminals or plotters.

Computer Literacy

Whatever a person needs to know and do with computers in order to
function competently within our society.

Computer-Managed Instruction (CMI)

Use of the computer to manage the instructional process; may include
testing diagnosis, prescription of materials or activities, and/or main-
tenance of student records.

CPU

Central processing unit of a computer.

CRT

Cathode ray tube, a common type of computer terminal.

CVIS

Computerized Vocational Information System, IBM's career and college
information retrieval system.

DEC

Digital Equipment Corporation.

DECUS

DEC Computer Users Society.

Disk

A direct access peripheral device that stores programs and data for a
computer system.
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Glossary

Drill and Practice

A kind of instructional computer program that presents students with
practice problems, checks their answers, and provides them with infor-
mation about their performance.

GE.
General Electric.

EIS,

Guidance Inforrn'ation System. Career and college information retrieval
system developed and marketed by Timeshare Corporation.

Hardware

The machinery and equipment associated with a computer system.

HP

Hewlett Packard

IMSAI

brand of microcomputer

Interactive Computing.

Students communicate with a computer via terminals. The computer
processes student inpu responds on demand.

Keypunch

A .machine which punchescoded holes in cards to be,used as input to
computer..omputer..

Line Printer

A computer output device that prints a line of letters or symbols at,
one time.

I
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Glossary

Microcomputer

A small computer with a miniaturized central processing unit.

NAUCAL

National Association of Users of Computer Applications to Learning.

NCTM

National, Council of Teachers ofMathematics

-NEA

National Education Association .

NSF

National Science Foundation.

OMEC

Oregon Mathematics Education Council .

PDP

A series of computers manufactured by Digital Equipment Corporation.

PET
41,

A microc9mputer manufactured by Commodore.
;1%

Plotter ,

A computer-controlled device for drawing graphs and pictures:

Network

i Terminals and computers connected together via communication lines,
allowing for use of the compUter by people physically distant from
the machines.

238
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Glossary

Port

The capability at the central computer that allows a remote user to
communicate into the computer. Only one user per port may access
the computer at any one time. .

Programmable.Calculator

A'calculator that can store and execute a series of instructions written
in a special programming language.

Software

Computer programs that control the functions of the computer equip-
ment. Software is also a general term for any computer program'(as
opposed to hardware).

SOL

A microcomputer manufactured and sold by Processor Technology, Inc.

Strand

A series of drill and practice items on one topic (e.g., addition, con-
tractions, spelling, fractions).

Strands Approach

The pedagogy of several computer -based curriculum packages developed
at Stanford University and now marketed by the Co;nputer Curri-
culum Corporation. A curriculum covers several Years. (e.g., K-6)
in one discipline area (e.g., mathematics) and ad4esses 10-20 topics,
or strands. Students registered in the curriculum are able to move
at their own pace in each strand. A student's session using the drills
may include items from several strands.

Tandy TRS-80 ,

A microcomputer sold by Radio Shack Corporation
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Glossary

Teletype (TTY)

A computer terminal resembling a typewriter (trade name of Western
Electric.)

TTY

Teletypewriter.

Terminal

A device used for interacting with a computer.

TI

Texas Instruments, a manufacturer of computers and other electronic
devices.

Time-Sharing

Concurrent use of one computer by, many users.

VOTRAX
An electronic voice synthesize that'can speak words and can be con-
trolled by computer.

Word Processing

Typing, formatting, editing, and performing other similar activities
with the written word. The computer plays a major role in many
word processing applications.

2 .)
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APPENDIX:

CASE STUDY AND
EXEM PLA R INSTITUTIONS

N
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Case Study

The following educational institutions have been selected to participate
as Case Studies in Academic Computing. .

rile, persons to contact regarding academic computing at the Case'
StUdy institutions are identified in the Academic Computing Directory
published by HumRRO. ,
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North Salem High School, Salem, Oregon
George Washington High School; Denver, Colorado
Lincoln High School, Bloomington, Minnesota
Ridgewood High School, Ridgewood,...NeWr Jersey
Riverdale Country School, Bronx, New York
Huntington Beach Union" High School District, Huntington Beach, California
Alexis I. DuPont School District, Greenville, Delaware
Chicago Public Schools, Chicago, Illinois
Dallas Independent School District, Dallas, Texas
Lawrence Hall of Science, Berkeley, California
William Rainey Harper Community'College, Palatine, Illinois
Golden West Community College, Huntington Beach, California
United States Naval Academy, Annapolis, Maryland
Worcester Polytechnic Institute, Worcester,' Massachusetts
Denison University, Granville, Ohio
Evergreen State College, Olympia, Washington
Jackson State University, Jackson, Mississippi
Mankato State University, Mankato, MinnesOta
Rutgers, The State University, Piscataway, New Jersey
University of Delaware, Newark, Delaware
University of Texas, Austin, Texas

or



Exemplar Institutions

Educational institutions identified here are participating in the study,
"Exemplary Institutions in Acadethid Oiliftputing." These institutions have
been selected as Exemplars in one or more Categories of Excellence, on the
basis of written responses,to a series of questionnaires prepared by the,
Human Resources Research Organization.

Individuals to contact regarding academic computing at the Exemplat
institutions, may be found in the Academic Computing Directory published
by HumRRO.

CATEGORY 1: STUDENT ACCOMPLISHMENTS

Colleges and Universities With Student Enrollment Over 6,000 FTE

University of California, Irvine (CA)
University of Akron (OH)

University of Pittsburgh (PA)
University of Texas, Austin, (TX)

Colleges and Universities With Student Enrollment Under 6,000 FTE

Univeisity of D.C., Van Ness
Grinnell College (10)
Transylvania University (KY)
U.S. Naval Academy (MD)

Gavilan College (CA)
Golden West College (CA)

George Washington HS (CO)
Ballou HS (DC)
Hull HS (MA)
Joyner Elementary School (NC)
Amherst Central Senior HS (NY)

Huntington Beach USD (CA)
Los Nietos ESD (CA)
Montgomery Bounty PS (MD)
School District of Kansas City (MO)
Syosset Central SD (NY)
Woodridge PS (OH)

Worcester Polytechnic Institute (MA)
Bennett College (NC)
Denison U4iversity (OH)
Evergreen State College (WA)

Community Colleges

William Rainey Harper College (IL)
Burlington County College (NJ)

Elementary and Secondary Schools

Riverdale Country School (NY),
Belmont HS (OH)
North Salem HS (OR)
Sehome HS (WA)

J.

A.. 44'

I
Public School Districts

Memphis City Schools (TN)
Dallas ISO (TX)
Richardson ISD (TX)
Jordan SD (UT)
Fairfax PS (VA)
Highline SD (WA)
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Exemplar Institutions

Public Access

Capital Area Career Center (MI1

CATEGORY 2: INSTITUTION ACCOMPLISHMENTS

Colleges and Universities With Student Enrollment Over 6,000 FTE

New York Institute of Technology (NY) University of Texas, Austin (TX)
University of Pittsburgh (PA)

Colleges and Universities With Student Enrollment Under 6,000 FTE

Trinity College (CT) Trinity Universityp(T X)
University of Tennessee, Chattanooga (TN) Carnegie- Mellon ( A)

Golden West College (CA)'

Community Colleges

Elementary and Secondary Schools

Ballou HS (DC) Lincoln HS (MN)
Garden City HS (KS)

I-Itintington.Beach USD (CA)
:Pante PS (GA)
Chicago PS (IL)

Public School Districts

Albuquerque PS (NM)
Jamesville-DeWitt CSD (NY)

CATEGORY 3: SPECTRUM OF COMPUTER APPLICATIONS TO
LEARNING AND TEACHING

Colleges and Universities with Student Enrollment Over 6,000 FTE

Aubeirn University (AL)
California State at Fresno (CA)
Stanford University (CA)
University of Colorado, Boulder (CO)
University of Delaware (DE)
Southern University and A&M College ILA)
Mankato State University (MN)
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Rutgers University (NJ)
Ohio State University (OH)
University of Pittsburgh (PA)
University of Texas, Austin (TX)
University of Texas, El. Paso (TX)
Western Washington University (WA)
University of Wisconsin, LaCrosse (WI)



Exemplar Institutions

Ow.

Colleges and Universities With Student Enrollment Under 6,000 FTE

Colorado School of Mines (CO)
Fairfield University (CT)
Trinity College (CT)
Anderson College (IN)
Grinnell College (10)
Emporia State University (KS)
U.S. Naval Academy (MD)
Carleton College (MN)
Northern Montana College (MT)
Worcester Polytechnic Institute (MA)
Dartmouth College (NH)

Golden West College (CA)
William Rainey Harper College (IL)
St. Louis CC, Florissant Valley (MO)

George Washington HS' (CO)
Garden City HS (KS)
Lincoln HS (MN)
Maple Lake HS (MN)
Ridgewood HS (NJ)
Teaneck HS (NJ)

Huntington Beach'USD (CA)
Palo Alto SD (CA)
San Francisco Uhified SD (CA)
Chichgo Public Schools (IL)

Hamilton/Kirkland College (NY)
Bennett College (NC)
University of North Carolina, Asheville (NC)
Denison University (OH)
Bucknell University (PA)
University of'Tennessee, Chattanooga (TN)
University of Tennessee, Martin (TN) .

Trinity University (TX)
Evergreen State College (WA)
University Wisconsin, Superior (WI)

Community Colleges

Broome County CC (NY)
Roane State CC (TN)

Elementary and Secondary Schools

Commack HS South (NY)
Jericho HS (NY)
Joyner Elementary School (NC)
West Cary Jr. HS (NC)
BeIntont HS (OH)
Catlin Gabel School (OR)

Public School Districts

Wichita PS (KS)
Jamesville-DeWitt CSD (NY)
Dallas ISD (TX)

CATEGORY 4: COMPUTER LITERACY PROGRAMS FOR
STUDENTS, FACULTY OR COMMUNITY

Colleges and Universities With Student Enrollment Over 6,000 FTE

Auburn University (AL)
University of California, San Diego (CA)
Mankato State iversity (MN)

k Rutgers Uniefrisi (NJ)
University of II inois, Urbana (IL)

New York Institute of Technology (NY)
University of Texas, Austin (TX)

'N\ University of Texas, El Paso (TX)
University of Wisconsin, LaCrosse (WI)
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Exemplar Institutions

t. Colleges and Universities With Student Enrollment Under 6,000 FTE

Colorado School of Mines (CO)
Fairfield Univertity (CT)
Grinnell College (10)
U.S. Naval Academy (MD)
Carleton College (MN)
Northern Montana College (MT)
Dartmouth College (NH)
Bennett College (NC)

Gavilan College (CA)

George Washihgton HS (CO)
St. Patrick HS (IL)
Lincoln HS(MN)
Maple Lake HS (MN)

Huntington Beach USD (CA)
Palo Alto USD (CA)
San Jose USD (CA)
Alexis I. DuPont (DE)
Montgomery County PS (MD)
Albuquerque PS (NM)

Lawrence Hall of Science (CA)

Denison University (OH)
Cameron University (OK)
Bucknell University (PA)
MOravian College (PA)
University of Tennessee, Chattanooga (TN)
Trinity University (TX)
Evergreen State College (WA)

Community Colleges

Mercer County CC (NJ)

Elementary and Secondary Schools

North Salt HS (OR)
Teaneck HS (NJ)
Amherst Central Senior HS (NY)
Riverdale Cotintry School (NY)

Public School Districts

N. Syracuse Central SD (NY)
Dallas ISD (TX)
Richardson ISD (TX)
Fairfax County PS (VA)
Highline SD (WA)

Public Access

CATEGORY 5: COMPUTER SCIENCE OR DATA PROCESSING CURRICULA

Colleges and Universities With Student Enrollment Over 6,000 FTE
. California Polytechnic State University,

San Luis Obispo (CA)
Mankato State University (MN)
Western Washington University (WA)
University of Colorado, Boulder (CO)
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Rutgers University (NJ)
Ohio State University (OH)
University of Texas, Austin (TX)
University of Wisconsin, LaCrosse (WI)



Exemplar I nititutions

Colleges and Universities With Student Enrollment Under 6,000 FTE

Anderson College (IN)
U,S. Naval Academy (MD)
Worcester Polytechnic Institute (MA)
University of North Carolina, Wilmington (NC)

State University of New York, Plattsburgh (NY) s.

Bucknell University (PA)
Carnegie-Mellon (PA)

Communist Colleges

Mercer County College (NJ)
Roane State Community College, (TN)

William Rainey Harper College (IL)
St. Louis Community College, Florissant Valley (MO)
Burlington County College (NJ)

George Washington HS (CO)
Ballou HS (DC)
Hull HS (MA)
Belmont HS JOH)
N. Salem HS (OR)
Ridgewood HS (NJ)

Jefferson County PS (CO)
Alexis I. DuPont SD (DE)
Atlanta PS (GA)
Chicago PS (IL)

Elementary and Secondary Schools

Teaneck HS (NJ)
Amsterdam HS (NY)
Commack HS South (NY)
Riverdale Country School (NY)
Sehome HS (WA)

Public School Districts

Albuquerque PS (NM)
Churchill Area SD (PA)
Dallas ISD (TX)
Fairfax County PS (VA)

CATEGORY 6: OUTREACH TO COMMUNITY AND OTHER INSTITUTIONS

Colleges and Universities With Student Enrollment Over 6,000 FTE

California State, Fresno (CA)
University of California, Irvine (CA)
University of Illinois, Urbana (IL)
Mankato State University (MN)
Jackson State University (MS) .

University of North Dakota (NDI

University of Akron (OH)
Ohio State University (OH)
University of Pittsburgh (PA)
University of Texas, Austin (TX)
Western Washington University (WA)
University of Wisconsin, LaCrosse (WI)
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Exemplar Institutions

Colleges and Universities With Student Enrollment Under 6,000 FTE

Fairfield University (CT)
Lewis University (IL)
Grinnell .College (10)
U.S. Naval Academy (MD)
Worcester Polytechnic Institute (MA)
Northern Montana College (MT)
Dartmouth College (NH)

University of North Carolina, Asheville (NC)
Denison University (OH)
Bucknell University (PA)
University of Tennessee, Chattanooga (TN)
Rice University (TX)
Evergreen State College (WA)

Community Colleges

Maricopa Community College District (AZ)
Gavilan College (CA)
Golden West College (CA)

George Washington HS (CO)
Canterbury School (CT)
Ba llou HS (DC)
St. Patrick HS (IL)
Hull HS spVIA)
Ridgewood HS (NJ)

Burlington County College (NJ)
Mercer County Community College (NJ)
Roane State Community College (TN)

Elementary and Secondary Schools

Huntington Beach USD (CA)
Los Nietos ESD ICA)
San Francisco Unified SD (CA)
Jefferson County PS (CO)
Alexia 1. DuPont SD IDE)
School District of Kansas City IMO)

Lawrence Hall Of Science (CA)

248

Riverdale Country School (NY)
Belmont HS (OH)lt Catlin Gabel (OR)
Upper St. Clair HS (PA)
Sehome HS (WA)

Public School Districts

2

Wayne Township PSO INJ)
Jamesville-DeWitt CSDINY)
Churchill Area SD (PA)
Dallas ISO (TX)
Fairfax County PS (VA)

Public Access

Capital Area Career Center (MI)
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