ED 166 018
AUTHOR

TITLE
INSTITUTION
SPONS AGENCY
PUB DATE .°
GRANT

NOTE

'EDRS PRICE

" DOCUMENT RESUNE o -
. SE 025 476

Hargan, Carol; Hunter, Beverly

Instructional Computing: Ten Case Studies.

Human Resources Research Organizatlon, Alexandrla,
Va.

National Sc1ence Foundation, Haqhington» D.C.
Directorate for Science Educatlon.

78 -

NSF- SED- -76-15399

2Q5p.

.
\ ‘.
P

MF-$0.83 HC-$12.71 Plus Postage¢

DESCRIPTORS *Case. Studies; Computer Assisted Instructlon.
Computer oriented Programs; *Computers; *Computer
Science Education; Elementary Secondary Education;
*Instruction; *Mathematics'Edﬁcation; *Program
Descriptions
IDENTIFIERS. *National Council.of Teachers of Hathematlcs
ABSTRACT )
. E These case. studles are vwritten for educational
institutions that wish to plan, extend, or improve their use ‘of A

computers for learning and teaching. EBach case study includes a brief
description of each of the following: profile of the instltutlon,
- history of the development' of instructional computing, organization

student acconpllshments, spectrum of applications, computer litera

and management, student access to conputlng, cost and budgeting, ;}

computer science, outreach, plans and goals, lessons learned,
contracts, and references. (MP) . T

’ .
1 EIY

,/

)

**********************i********i********#**k**4**#4*******t************
* Reproductlons supplied by EDRS are the best that can be made *

E

from the original document. *

**************************#********************************************

3



N

Chicago Schools @ Dallas Schools @  A.l. duPont District ® . Huntington Béacﬁ High.‘ '

. ’

~ § INSTRUCTIONAL COMPUTING . . .

U.S. DEPARTMENTOF HEALTH,
EOUCATION & WELFARE
NATIONAL INSTITUTE OF

. EDUCATION

¢
R . .
. . L]

THIS DOCUMENT HAS BEEN REPRO-
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIGIN-
ATING IT. POINTS OF VIEW OR'OPINIONS
STATED DO NOT NECESSARILY REPRE-
B SENT OFFICIAL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY.

. ~ Ten
Case
- Studies -

D‘esiqn by Lawrence Hall of Science

.

~~—€arol Hargan'
_ Beverly Hunter

\
HumRRO -

HUMAN RESOURCES RESEARCH ORGANIZATION B
' ™ o |

-, b

30U3DG 4O JleH 3duUsIME] @ 3jepisaly e ybiy poomabpiy e ybiH waies yloN e YBIH ujoour] - -

SE 035 416 i




o

ERIC

Aruitoxt provided by Eic:

’

1978 .
Human Resources Research Org-anization Q-lumﬁRO)

. 300 Nﬁrth Washington Street '
' Alexandria, Virgtnia 22314

Reproduction in whole or in part permitted _
tor any purpose of the U.S, Government,

3

-




~

. e —— ,Foreword \
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pal Investigator for the project, and Ms. Beverly Hunter is co-Principal
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- expressed i this book are those of the authors and' do not necessarily

reflect the views of the National Science Foundation. -
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—————Introduction

<

Thls book describés instructional computmg at ten precollege v
educational institutions. ‘ These case studies are written for administrators,.

‘ teachers, staff and studehts who wish to plan, extend or improve the

usés of computers for learmng and teaching at thelr own schdols.

' The case study institutions include secondary schools public school
districts, a pl’wate school and a science center for the general pubhc

We selected a range of dlfferent sizes and kinds of schools, dls-
tributed geographically around the United States, so that readers may
find one that most clogely resembles their own. Because the case study

-schools have been involved.in instructional cémpuiting for over a decade,
. educators from other schools may learn from their experiences. Each
case study mcludes a brief description of each of the following.

*1. Profile: size, type, and location of institution.

2. History: slgmflcant events 1n the development of instructional
computing, such ds major equipment acquxsltlons curriculum
developments, staffing.

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

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

6. Costs and Budgeting: who pays for 1nstru§clonal computing and
) what does 1t cost? .

6. Student Accompllshments hlghhghts of the work accgmplished
by students as a’ consequence of using computers.

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

8. . Computer Literacy: programs aimed at makmg the majority
of students and/or faculty generally knowledgeable or ‘skilled
in the application of computers.

D
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9. Computer Science! . Vocatlonal or mlege preparatory programs
of study in \ computer programmmg data processmg, or other
o computel'-related dmcmlmes ,
- 10. Outreach how the institution shares its expertxse, computer
. facxhties, computer based-learning materials, and other resources,
- with the ] -commumty or other schools. . (
11. Plans and'dafils: " planned lmprovements u;eqmpment organi-
* - zatiom, cumcula, or'programs. = SN .
12, Lessons 'Learnad hlghhghts of the lessons that have been learned
- through experience. L e )
13.. Contract_s: who to cal} for more. information onr spécific areas. -
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—————Selection- of Cases_ -

‘ J

[y

Case Institutions were selected through a four-stage proceduge. First,
we conducted a systematic search for institutions that are regarded as
outstanding in their uses of computers for learning and teaching. Invita-

tiolis were mailed to seven thousand educators and: technologists who s
# belong to professional organizations concerned with educational computing. -
3 These individuals were invited to nominate one or more educational .

. instifutions that they regard .as outstanding. Nomjnators were asked to .
. . give specific reasons why the school should be gonsidered, given the a
objectives of our study. ' oL R
. Over 500 individuals responded, noininating“.WO institutions that met _
.our criteria.' ~Eligible institutions included individual ‘elementary and - VS
secondary schools, public school districts, community colleges, colleges, )
- and universities, and .public access institutions such as museums. = .
Second, we contacted, at each hominated institution; an individual
who has a purview of instructional computing activities. In many cases, -
. this individual is the Director of thejComputing Center or a Coprdinator
- of Instructi'“al Computing. The WQminated institutions were happy to ° :
. participate, and provided informatioh about their activities via a telephgne = -
interview with a member of our staff.” The product of this stage ig an L
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 éqntact. -, ' '
Third, the nominees‘weré invited to respond to one or more of a
series. of open-ended questionnafres corresponding to the following Cate-
.-gories of Excellence: " . a
1. _Institutio_nal‘Commitmént to Instructional Computing
Student Accomplishments :
- - Institution Pyoductivity
Spectrum of Applications ‘

Outreach ’
Model

Puo o

’Computer Literacy ‘ ’ .
< . . . Computer Sdience '.and/or Data Processing Programs /
/

'Projects, consortia, timesharing companies were not eligible.

®
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“I‘hese questlonnau'es were qunte lengthy and requnred conslderable

. work on'the part of the respondents. By completing 6ne or mone of the
questiénnalres, the respondents demonstrated their willingness and- ability
to share mfd;mation Over one hundred of, the nominees. responded in
one or, more categories of exoellénce HumRRO staff then reviewed all
‘candidate institutions wnthm each Category of Excellgnce. . We selected -

a8 Exemplars in each Category thosé institutions that had provided com-
" plete answers and had demonstrated.a high commitment to instructional

computing. Consulting experts were called upon to review candidates in
 specifi® Categories. The product of this third stage is a list of Exemplary

" Institutions distributed by HumRRO.'

Fourth, the Case Institutions were selecteg from among the Exemplars.

.' 'I‘he following criterion dimensions were used”in selection:

~¥

‘ 1. High institution commitment to academic computing as
‘&emonstrated helsumval of instructional computing over several
budget’ cycles; sta \f port fo,r instructional computing; reform of curric-

, ulum to mcorp e computer uses; increases in.appropriate computing
' _equlpm'ent in€entives to faculty for instructional innovation.
..~ { 2. High degree of computer literacy among students, faculty

.~.-.'and administration, as reflected in studep&accomplxshménts spectrum(

af apphcationd and number of computer users on campus.
' 3. ~Appropriate response to the Model questlonnalre and use-
.fulness of all thejtnonnan'e responses,

\ﬂ/ - - . N _ . \
YA list of .th exemplars and twenty-one Case Institutions is provided as

' Apgendix A, ’



e ——— Summary -

‘THE CASE STUDY INSTITUTIONS . -

The precollege 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 enroliments and grade levels, are shown
in Figure 1. : :

The majority of the schools and districts began instructional ‘com-
_ puting activities in the late 1960’s. The proportion of students who
access a computer some time during the school year ranges from 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 térms 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 in basic math
and language skills. Other students use computers several hours every
week to develop computer programs and solve comp}éx problems.

The case study institutions are not necessarily the most advanced,
successful, or-effective 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 toto by other schools, many
aspects of their instructional computing activities provide useful lessons 1
and guides to other educators. .

.+ OVER A DECADE OF INSTRUCTIONAL COMPUTING

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

R The case study schools and-districts have all had some form of out:
side assistance.in getting their computer projects underway. At least half

. _ . P




““Eatimated

\ ' Ty Estimated
) Year #8tudents % Students
) : 19768-77 Computing Using Computers | Using Computers
Scho_ol District Enroliment _ Grades Started - 1976.77 Annuslly N
. \
Chicago Public Schools, lllinois $13,000 K-12 1965 21,300 , 4%
- Dallas Independent, Texas 140,000 K-12 1968 6,000 4%
Alexis 1. duPont, Wilmington,- ’ A
Oolaware _ 3,000 K-12 1968 .. 180 50%
Huntington Beath Union - : ' . .
California ° 20,000 912 - 1968 4,000 20%
School '
George Washington H.S., . : . .
Oenver, Colorado 2,000 10-12 . 1962 240 C12%
Lincoln, H.S., Bloomington, } - . ‘
Minnesota : 1,800 9-12 1965 900 - 50%
Worth Salem H.S., Satem, - ‘ : -
Oregon o i 1,500 9-12 1968 150 . 50%
_ Ridgewood H-S., Ridgewood, ) ' <
-+ New Jorsay - . . 1,600 10-12 1966 1,500 - 94%
Riverdale County School,-Bronx, ‘ ’
Néw York , ) 950 . K12 1970 450 50%
Public Access '
Lawrence Hall of Science, . -
Ba,kelay, California | KjadAuItA 1969 27000

S

Figure 1. Profile of Pracoﬂege.Cm Study | r_utitdtibns .
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of them received federal grants'f'rogn the National Science Foundation and-
from the U.S. Office of Education: Others received help from computer
mafufacturers, regional and State computer networks; or universities.

Néarly'all' the case study institutions were able to tie into timesharing,

b "'networks in the early stages of their computer activities. These included

commercial tlmesharmg networks, state and regional consortia, and uni-

. versity systems. Often these networks provided. not only computer power,
but also the instructional programs, teacher trainmg and technical exper-
tise needed by the. schools to get started.. After an initial period of com-

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

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

ORGANIZATION AND MANAGEMENT OF COMPUTING

A wide’ vanety of orgamzatlonal and management arrangements are
represented by the case institutions. As indicated in Flgure 2,:the com-
putet facilities are controlled by the school district in most: cases, In the
* case of Dallas, individual major projects control their own computers,

George Washington High School owns several programméble calculators
in addition to using the Denver Public School District’s computer center.
" Lincoln High School uses a regional network, TIES. North Salem, °
Ridgewood, and Riverdale schools each l'bave ‘their own computers.

‘

The’ computer facilities are shared between administrative and instruc-
tional apphcatlons in most of the cases. Ridgewoqd 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
admmlstratlon and each school acquired its own instructional computers. .

. A

, r'y
STAFFING

. In at least half of theé case study scflools, the computér operations
~ and programming staff consists primarily of high school students. In

- . ) 1 ,,.’ . .
N . L 7
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‘SchooI/District

Cantrol of
Computer Facilities
Used fqr fostruction

-

-

. . fResponsible for"
- Instructional Computing

Reports to

. ,Chicago Public School -
District

v

Dallas District
Al duPont District,_ _

" Huntington Beach Union
High School District

Geobrge Washingtt;n
High School

Lincoln High School

North Salem High School

Ridgewood High School

Riverdale Country School

Lawrénce Hall o! Science

.

Dist‘rict

e

Qistrict, plus Individual
Projects

District

District

District, plus school- )
owned programmable -
calculaters

State Network TIES
Districi
District
Schoot -
LHS . o

" g T
1

Bureau of Com puter-Assistéﬂ :

Instruction

Bureau of Computer
Education

Individual Projects

Computer Project Director

I3

*Assistant Superintendent

for Planning, Research,
*and Evaluation

Computer Mati—\ Teacher

Science Division Leader at
Lincolh

Computer Teacher

Coordinator of Instruc- .
tional Computing

Director of Computer Center-

Director of Computer Edu-
cation and Operations

&
Dept. of- Curriculum and
Instruction Services. *

" Dept. of Vocational and Career Edu

cation Program Development
Dept. of Research, Evaluation, and
tnformation Systems

Principal and Assistant Super-
intendent for Instruction
Superintendent of Schools ‘
b

,

District Supervisor of Mathe-
matics Education and Curri-
culum Development

Principal

Principal

* Assistant Superintendent of

Instruction, Principal
Headmaster of the Sciiool

Director of LHS

ERIC

Aruitoxt provided by Eic:

Figure 2. Organization and Management of Computing
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o

addition, each of the case study institutions has. ofigh professional person
who devotes full time, or nearly full time, £ instructional 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 ¢ mputer terminals are kept, this <
room is usually supervised by teachers,gtudent aides, or paraprofessional
aides. : -

‘. : o
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 credif_is’ obtained by participating in such courses.

Credit towards salary 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 grouplh and
the. like; paid travel to professional conferences and workshops on%hstruc-
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 programmijng 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 instriction in prg;ramming. .

.
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COMPUTERS RIS

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-
e 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
\ c ulam, At George Washington, a pilot study is underway to determine’
j whether to upgrade the central computer or to replace timesharing termi-
nals with microcomputers. North Salem plans to acjuire an additional
micrQcomputer 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 zmdxanimation.

At least half the instiéutions have found it advantageous to maintain
access to a regional or commercial network for applications that require
special facilities, such as a retrieval system for career and college
information. : : E

" 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 tenports has restricted the growth  _
of instructional computing. '

v

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

15
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Apple Hl 16
Burroughs 6700 - 1
CCCATe ' 2 *
COG Cyber 73 .
Data General Eclipse 3 s
Data-General Novd 1
DEC PDP 11 * 1 1 1 1
DECPDP 8 | 1 2
DEC Classic ] 1 1
HP 2000 ’ . . . 1] -
1BM System 3 1
IBM 370 ’ : 1 1 .
Imsai : ) A 1 » 2
PET . 15 1 1
Processor Technology SOL 3
TRS-80 . 2
Univac 1110 : T
Univac 1130 *
*Access to

Figure 3. Main Computers Useci for Instruction in Case Study Schools
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# Terminals or Student Student
. Ports {Instruc- Annual Users Per Enroliment
Institution Enrgliment| tional Use) Locations #Users Terminal Per Terminal
Chicago Public Schools 513,000 |{921CAi 58 Elem. Schools 10,000/day 11/day 475
) L : 2 High Schools ’ :
E | 163 Computer| 4 Elem. Schaols 8,500 3
Education| 64 High Schoois
14 Guidance I 800 - 57
: 31 locations including
Dallas Schoels 149,000 s all high schools 6000 46 1,077
All. duPont Digtrict 3,000 | 15 1 High School T '
. ' {(computer room) 1,610 70 130
8 6 Elem. Schools .
Huntington Beach | 20,000 60 ' 6 High Schods- 4,000 66 333
H.S. District 2 locations in each
George Washington H.S. 2,000 6+ 'Math Lab 240 40 333
Lincoln High School 1,800 1+ Open Svience Lab 900 125 257
Career Center
Math Dept,
Project Success
North Salem H.S. 1,500 1 Guidance Dept. (GIS) 700 700 300
T 4 Computa‘r Ed. Classroom 100 I 25
Ridgewood H.S. 1,600 | 10+ Six locations in the H.S., 1,500 150 160
including a Computer
i Resource Center
Riverdale School 950 | 15 Upper School terminal i 450 30 63
’ room; Middie School Math
Lab; Lower School Math &
Reading; 2 classrooms
Lawrence Hall of Science NA 100 i 30 locations, many portable 30,000 - 300 NA

* Figure 4. qTerminaIs, Locations, and Student/Terminal Ratios
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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. .
ARD

.

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 skills'in 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 support are
provided by the regional netwogk (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 support of 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. < o

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 instructidonal 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. . oo

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 per year, 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. ' :

IS
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v

In Chicago, the cost of CAI was $112 per student per year in 1974-75.
This application involves 20 mmutea;per day 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 opportumty to do -advanced programming
projects. ]

*

STUDENT ACCOMPLISHMENTS

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

® improyed scores on tests of basic skills

. 'incxjea'sed,mastery of learning objectives

improved attitudes towatds school, learning, or self
projects that benefit schéol and community
‘a‘wax"ds. :

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, Chlcago and Ridgewood have studies showing intreased
achievement inh mathematlcs spelling, and language arts as a result of
using drill and practice programs.

’

! Educational Assessment Service, Inc. Comparative analysxs of three ESEA
Title I reading and mathematics activities., June 1976.

19
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Mastery

Achievement. gains and increases in' concept retention ha_ve been
reported for ninth grade students using a computer-managed instruction
systém developed at Al duPont. '

Attitudes

Schools report improved attitudes towards ‘science (duPont);
increased attendance (Dallas); increased motivation of learning-disabled
students (Lincolr); high interest and motivation for computer education
students (Chicago); and incréased interest in classroom mathematics

(Riverdale).

Proj'ects
The schools are proud of the projects students carry out using
computers. Examples: '

¢ A carpooling program, cited as outstanding by the U.S,

" - Department of Transportation, which has aided over 500
corporations. (George Washington High School), \

® A series of on:line programs to carry scoring and results
of a county-wide academic decathalon. (Huntington Beach).

¢ System software, language processors, and instructional
programs to run on the sthool’s microcomputers, (North

Salem), . .
® A Six-year drill and practice mathematics curriculum,
(Riverdale). %
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Summary -

Awards /

Students at case study schools have achleved recogmtlon and dis-
< tinction for theu computer work through: :

o

T
® Science.fair awards .
1

® Presentations at national conferences (-e g, Natlonal Com-
puter Conference, National Council of Teachers of
Mathematics) .. . .

® College credits for computer science work

© Presentations and distribution of programs through
computer users groups ;
® Scholarships RS ' /

s

Employment

"Some students at case s‘tudy 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-tlme 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.

Applications

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

R1
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® Programming contest prizes ‘ e : \
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' . , Summary

The computer applications are used to varying extents by nearly
subject areas, including art, business, English, languages, reading, mathe-
matics, social studies physical education, music, sciences, guidance, home
economics, library, industrial arts, and in extracurricular activities.

Most of the computer programs and associated curricular materials
haveé been developed locally by the case study schools, I ortant excep-
tions are the widely used Computer Curriculum Corporat:gﬁs drill-and-
practice programs in mathematics, reading, and language arts; the
Huntington II simulations distributed by DEC; and guidance systems such

as GIS and CVIS.

COMPUTER LITERACY >,

use. :

. Only one of the case study schools, Riverdale, incorporates computer ‘ '
literacy into the required curriculum for all junior high school students, : E
‘At Riverdale, this consists in a two-week unit in’' programming during 8th
and 10th grade mathematics. At duPont, a 9-week elective course ;

addresses the impact of électronic data processing on society, human- i
Computer interface, computer-related careers, and computer applications, ‘
Some middle school students in the duPont District also learn about ]
- Computing as part of their math courses, -

| .
The other case study institutions provide facilities and élective :
Courses designed to introduce students, faculty, or administration to i

2
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Summary

) t S |
computer-related skills and knowledge. Nearly all of theni plan to-extend

-~

their computer literacy programs in terms of numbers of gtudentsvreached‘ -

and breadth of content.-

. Lawrence Hall of Sciénce introd_uc:as about 30,000 persons a year. to
computing through their varied programs and courses adgiressedato both
students and the general public. . :

S

COMPUTER SCIENCE . o

All the case\sfudy schools offer an elective cuiriculum in computer
science, computer technology, computer math; or data processing. The
most intensive vocational curriculum is offered by Chicago in Technical

_Centers in three of the high schools under the “Access to Excellence

“ plan.” This four-year curriculum offers specializations in operations, -
business-oriented computer programming, and -technical programming
and-computer architecture. B

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 others

are under the aegis of career education, cience, or computer science. .

2
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T School/District Program Orientation Grades ff-c_'our's.al,rOﬂ‘cr;:ls ) #Students/Yr. ~ Department,
\ ‘ e ) ’ . e Vocational and Career Edu-
Chicagd Public Schools Computer Studies’ 2 L, uw . 220 * | catign Program Develop. .
L - v Tomputer Education © 812 " f samioster; -  8300° ‘Varids by school; Science,‘ ]
3 . + C o g M . :
. Vocational ., N 8 annual cdufses’ |- Mathematics, Busineﬁ w. 4.0
’ ) e LA N ;|
Al. duPont Di;trict .| Computer Science ' 9-12 . 4 150 *pompute_r Science ) N
Y| Huntington Beach - ' Varies by school: 9-12 About 10 1200 Varies_blqy school; -
H.S. District ® Computer Scispce C ‘ o e + | .® Mathematics '
| ®DataProcessing ! . -® Business
;| ®Computer Math . N q. | oboience - -
| ®Business Office | -, o LAV BT o -
Dallas Schools - Data Processing 92 ~ o 200 | Career Edukation
Riverdale School .- ‘ Compoter Science S : © 35 Math
: " Academic Applications 11:12 |  half-year coyrses . :
-] Ridgewood H.S., . ) (.Iom‘putar Stience 1012 ' 2+ . 250 | Math
Li‘ncotlp High School Confputer Technology‘ v 9-12 3 180 . ) Science
e ' {Three-quarter sequence)i - - -
e - - : -‘ L el —— - - T T
Gaorgg Washingtoh H.S. | Comp. Math (2-yr. prog.) 1012 A ssmesters, | 50-80/semester Math_
North Salem HS. Computer Proghamming | 8412 | - 5 50 Math 5
L N T " < —r T
Figure 5. Computer Science Programs oY \
\ ) ' . - ) ! o
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. é.H.lCAGO PUBLIC SCHOOLS ¥
> -CHICAGO, ILLINOIS

1

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

/ RN | o
<5 21




Profile .

¥ SIZE

Chicago is a large city public school syst,?l with more than 5%.0 0%
students in grades K-12.

Board of Education employees number about 50,000 including :
27,000 teachers who staff 579 schools and 84 branches. s
. BN (\ A «

STUDENTS

The diversified student body is 24% whlte 60% black, 13% Spamsh
speaking, 3% other.

From the graduates in 1977 55 8% of the boys and 57. 1% of the
girls attended college

-

CURRENT ISSUES
K Chxcago similar to other large city systems, is facing declmmg
enrollments, record budgets, a shrinking tax base, and inflation.

22 ’ v




" The Past Thirteen Years
I

The two major' evénts in the histary of academic computing in
Chicago were the development of the Computer Education: curriculum
and the receipt of Title I funding for the Computer-Asslsted Instructlon

* program, - . e -
{ 1965 v Initiate;_'j‘:fbomputer'Education curriculum.
1966 ' - Piloted Computer Edncation eurriculum in three high schools.
. 1968 . Ewaﬁﬁlmhed the Department of Systems Ailalysis and Data
: * Processing.

Field tested Arithmetic Proflclency Test Program an early
« CAI program for elementary students

1969 Formed NAUCAL (Natldnal Association of Users of Com-
. ; *  puter Applications to Leamlng) in conjunctlon with other
' educators,

Performed _planning study for CAI in the basic skills.
Piloted Computer Education cumculum in three elementary
schools.

s
5

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 schools.

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

Madé' author language (ASET) available.

1978 Contmued 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 pr/ogram

Initiated four-year multipath career education program in
three technical centers. . .

—_
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Orgamzatlon and Management of
Academlc Computmg

-, - MANAGEMENT

The Bureau of Qompute;'-Assisted Instruction, assigned to the Depart-
ment of Curriculum and Instruction Services, is respomible for the CAI

program. . '
‘ The Bureau of Computer Educatlon hm the Department of Voca-

* tional and Career Education Program Deve ment manages;the Compyter
Education and Computer Studies programs.

' ' Each bureau has aydn‘ector .
~ Rita Cooney, CAI
Ted Gradolf, Computer Education.
- Administrative computmg the operation of the computers used

for learning and teaching ar r the ausplces of the Department of

. Systems Analysxs and Data Processing.

The use of computer technology i in education was developed in the
= - Chicago Public Schools under the direction of Mr. Harry Strasburg, Assistant
Superintendent of Schools. During his 10 yéars 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 program coming into existence. His
. role was always.one of active involvement, and from the time in 1969 when
he founded NAUCAL and served as its first president until the present time,
he has given Jeadership to the development of these n 'onally\ﬁa'é?)gnized
Educational Computer programs.

STAFF
Each CAl'school has a paraprofession'al‘to manage the compliter
= laboratory.

FACULTY INCENTIVES

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

. : ) coh\puterized procedures and recgr(js
e equipment and procedures for Computer Educaticn

¢

24
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. ' ’ ] . € .
- Organization and Mana‘ment of Academic Computing

v i : N S b
' In-service tdpics include: ' : L
° Cdmpute,;-Assisted Instruction
e FORTRAN
. - ® COBOL

® Operating sysigm'concepts
® Systems analysis
. e Programming logic
CAI in-gervice covers: .
L ® Drill and practice curriculum ' ~—
® Integrating CAI with classroom activities
® CAI class reports for étudent evaluation
e CAI curriculum development - . ~

~
a

¢
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Student Access to Computing -

COMPUTERS - 4 : B

~* 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 CRTs and
one line printer. . . ' (/ »

-

USERS

oo

. Approximately 21,300 total annual users: 10,000 CAI students
use-the academic computing facilities each day; 8,500 Computer Education
students armually; 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 centérs in three high schools. N -

30
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Student Access to Computing

-«

HOW
[ 3

Students at least one and one-half years below antlclpated reading
achlevement and eligible for'Title I programs, are registered for CAI.

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

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

=
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Costs and. Budgeti'ng

“FUNDING -

, CAl 1§ funded totally by an ESEA Title I grant Computer Educa-
tion-is 100% locally funded . .

BUDGET Hlsfonv
‘ ) - r

CAl: .
1970-71 - $ . 18,000 (planning study) )
1973-74 $2,580,}56
-1976-77 $ 961,009
CAI budget figures include staff, equipmeht maintenance, training,
curriculum, license fee, instructional materials, supplies.

Computer Education: )

1967-68  $440,000 ' .
196970 $550,000. | :
197374  $650,000 . ' .

1976-77 $653,224
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————— Student Accomplishments
. - Studpnt‘ aécorr{pliéhr;xen};s are in the éqteBOYiéé_.Ofi'
" ‘e basic skills R e
( ® attitudes
¥.® projects s
‘e twards . N .

BASIC SKILLS

B ) ‘) , V : s .~ \'. . C et
Evalyation reports show achievement gains for CA_L students, .
Latest evaluation report (1] ‘compares CAI to two other indi'vidud'_l_ized

instructional programs. CAI is shown to be more cost-effective in meeting

the Title I objectives than the two other remedial programs. ’

'ATTITUDES . | T
5 "High interest@d motivation for Comppter EduCatiqn students as .
. indicated by: . . e S )
" ® Attendance: Computer Education students have abov.
average attendance." N Lot

. ® Grades: 'Sthdents, in;general, receive grades in Computer
" Education courses that are hi:gher.than their individual

~ . averages, ) .
_PROJECTS - oy
o ..St-‘ﬁden!:s have developed various administrative computer p,rograms.:; .
AWARDS , . . . ™, N

- . Cdinputer Education students have won’science fairs, programming ”

contests,'scholamhips, and grants, ) PR

REFERENCES: [1]
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“CAl
The CAI project provides drill and practice for Title I‘.> studenfs 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 commetcially available from the Computer Curriculum -
Corporation; all use the Strands approach developed at Stanford University.

MATHEMATICS

Algebré. Computér units for problem solving.

Programming with Math and Science Applications.
Computer Architecture. o :

SCIENCE 5

> -

Physics, Chemistry ‘and Bidlogy. Data collection,:ménipulationé.

'SOCIAL SCIENCE

- Econamics. Simul‘atiéns and Games.

®

'BUSINESS

Déta Processing, Accounting, and Business Cbmputer Programming.

GUIDANCE

CVIS,a vo}:ational and College information retrieval systér;r .

h!
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. Computer Lite_rdcy

There is no formal cbmputer literacy program for students other than
the sequence of courses in the Computer Education curriculum, and the
Computer Studnes program in the Access to Excellence Plan. *
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Computer Education

[y

Interested students in all high'schools_ ar{d 4 elementary schools.
8563 students were enrollfed 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
Plan, < \ _

‘BlY

One to six faculty members per school from science, mathematics

- and/or business departments. -

Large schools have a Computer Education department.

v ‘

SINCE

1965 for Computer Education
1978 for Computer Studies

PROGRAM ' S

N N . .

Nine courses offered through science, mathamatics and business
departments (1 semester, 8 annual courses) in the Computer 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.

36 T
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- The Access to Excellence students will be involved in computer studies

‘intsoductory course and will terminate with a work experience course.

) Prerguisi’pe: None.

t . .0 ' _ ~ Computer Education. .

v —

“Students who partxcnpate in this program and leave school pnor to grad-

uation do so' with enhanced employabxhty -

The Access to Excellence student is one who has been recruited by the
school for participation in the four year program. The Computer Education LT
student, on the other hand, is one that exercises the ‘pption to study a com- - L a
puter-related subject as one of the ava.ilable electives offered by the school, .

throughout their high school careers; the Computer Education student is h il
most likely to participate in a computer related subject only one or two. S

- years., Both student types wxll be accommodated at each school ' LY

The curriculum offerings of the Computer Studies program mmalIy
provides for-three career paths. Each path will begm with a common

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 operdtionsg, (2) business-oriented <

computer programming and elemex/:tary system analysis, and (3) teehnical
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. :

~x

»

' COURSE DESCRIPTIONS FOR COMPUTER STUDIES

(r

Introduction to Data Processing ,
Grades 9-12 - 1 Unit Annual' Course

i

This coursemsufi/eys the field of data processing and provides an ,
insight into the function of electronic, computers in processing data.
Fundamental cor_ncepts' 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.

33



: * ‘ Computgr Education
Clerical and . Business " Technical
. Operations ' Programming ~ Programming
# o TTmmmem——- i STroe
* YEAR 1 - :
Introduction to Data Processing
. I : b
— o e —— —— oo o e I ————————— -&——_——-}——-——-
YEAR 2 : : . R
R I
. Data Entry and RPG Program~min'g_ and ! _Comm::‘r:r:g:g:nmg
- Oata Management. ~ .. COBOL Programming | o
- : o I : Applications
—— T - - == - — - |===~= .
YEAR 3 | ‘ o
Computer : : cosOL Pr::(r’ammmg ] Computer~
_‘Operations ) Assembler Programming A'rcthecture

- Data Processing Occupations and
© .-+ Related Y
L g R e

S e -
T sl A X (S N

<BR>"

s . -
./ '
. x | ‘ '
. 19
. | :
(9
B - . ;
f

1

Data Center Management * Analysis and Systems Design Advanced Programming,
and Elective and Elective “and Elective

: : 3
1y .
Figure 1. Computer Studies Curriculum  *

~

X
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Data Management

Computer Educgtion

M \ . +
Nt . - ! A

Data E_ntry

Grades 10-12 . , :8 Unitg . Semester Course

‘This course provides the opportunity to develop a marketable level .
of skill with various contemporary data recording devices through appro-
pript_.e training exercises and hands-on experiences. I

Prerequisite: Nope,
- . B -

4 .

Grades 10-12 "5 Units - Semester Course .

-,

This course presents the concepts of and various techniques involved

‘in creating, verifying, and maintaining large data files. Sufficient ‘hands-on

experience is provided on various input/output devices and with a variety
of secondary étdrage media to develdp a marketable level of skill in the
area of data control and data management. Opportunities to maintain

skill levels previously developed are presented . SR

ah

Prgreguisite: Data’Entry. .

i 'RPG Programmiyng ' ‘ : . . '
" Grades 10-12 . 5 Units Semester.Course IR

_ This course introduces a ;epdﬁ generation programming .lané‘uage. R
Practical experience is gained"utilizing this non-algorithmic language to =\~
produce detailed and summary reports of data files. ‘ '
Prereguisjte: Introduction to Data Processing. R

Introductory Computer Programming with Busipess Applications
Grades 10-12 .5 Units '

Semester Course .
. / . E ’ .- .
This course presents the basic syntax and structure of a familiar -

_business-oriented computer language. Structurea design and programming

w

35
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vl © ' ‘Computer Education = .

Y T
N

is emphmzed in creatxng computer solutions to such bumness problems e
as recordkeeping, lnventory, payroll, and sales analyais L

Pregguislte Introduction to Data Processing

Advaneed Computer Programnnng with Busmess Applucatlons o . . - &
’ Grades 101 : 5 Umts ! L

R

Semester Course

'I‘hls course enhances computet ptogrammmg techmques and intro-
. "duces advanced features of the progmmming language presented in the
mtroductory semester. Programming applications will involws eommon

‘ commercial data’ processmt file organizat;ons and data structures :

%

o Pre r_gmmte Introductory- Computer Programmmg with. Busmess e

.

Apphcatrons

. Assembler ALanguage lirograrnming

Grades 11-12 - '.5 .5 Units ‘Seinester Course

This course introduces the structure and the basic mstructron set
of an assembly language. Programmmg exercises lnvolve common busgi-
ness applications. , .

Prerequisite: Introductory Computer Programmmg with Busmess

- Apphcatfons

A

S

Computer Ptogrammmg with Technical Appllcatlons ;

Grades 10-12 - 1 Unit . Annual Course

Thrs course présents advanced mathematrca] arid technical cpneepts
through the use of the computer as a computational tool. Programmmg

ooncepts ‘and techniques utilizing a techmcally onented computer language o

_ are stressed.

Prerequmtes Algebra and elther an advanced mathematlcs tourse or con-
‘ - current enrollment in an advanced mathematics course.

K
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. Corﬁputer Education

‘e

‘ Computer Architecture .
Grades 11-12 1 Unit - Annual Cdurse

~ This course is designed to offer the opportunity to examine elec-
~¢ tronic computing. hardware and the related and underlying niathematical,
" scientific;, and technical principles. Students will gain a more complete
understanding of binary numbers and logical operations and their imple-
meritation in electronic circuits.” ' >

. Prergl_u'site: ) Computer Programming Wwith Technical Applications.

\

Cbrﬁpdter Operation;
Grades 11-12 © 1 Unit Annual Course
Grades 11-12 1 Unit Annual Course

--This course provides for indepth specialization in the field of com-
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. o

Individualized Computer Center Experiences
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 ddta processing

centers.

Prerequisite: Three years of Computer Studies courses iricluding
‘ Computer Operations.

=" e " : )
.
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Computer Education

. R Joa il . .
: LR " .
]
’ . hd . \ .
e
.

Individualized Computer Programming Experiences o ‘
Grade 12 1 Unit - Annual Course ' , v

]

o

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 Combuter Studies courses including two
. : semesters of computer programming.

Analysis anthystem* Design ' )
‘Gréde 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.

h

. ,Prergguisite: " Three yé'a.rs of Computer Studies courses including two

T semesters of computer programming.
Data Processifg Occupations . _
Grades 1112 %, . 2Units ~~  Annual Coutse

. L e :

‘These advanced churses form a program to’ provide paid occupational\| -
experiences involvi e school and the business community. The class-
room portion of the 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.

T

12
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. ' ‘ Computer Education -

IMPACT

. A follow-up study of graduates taking Computer Education (4]
shows: Lo

5.1% directly senter work force in computer technology

20.6% enter-a computer-related field. -

«COST -

- Local funding with reimbursement from the State Department of
Vocational Education. Unreimbursed cost is $15/student/year for equip-
ment and communications, ' : - ’

a5y
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—— - = 'Outreach

COMPYTER-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. S

VChicago staff has made presentations on the CAl 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 ove'r the United States, as Wellv
as Japan, Israel, South America and Europe. -

144
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':.Plans and Goals

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

CIt'is antlclpated that by 1983, 1200 students annually will partici-
pate in this program.

An additional career path in the area of computer repair is under '
development and wil be mtroduced at a lateﬂ data. :

. I
CURRICULUM - '

‘Tutorial CAI curriculum is t;eing developed in Chicago- and in the
future, will be expanded to include instructional material for bllmgual
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 Mastety Learning

. program, *



—————— lessons Learned

bl

' ORGANIZATION

‘The Computer-Assnsted Instructlon program was developed jointly by -
educators, administrators, curriculum perso”nnel and data processing
experts. - This combmatnon gave the program its strength at the start and

. rprowded for 1ts continual growth ' .

;4 case study tracing the plannmg and development of the Computer-.
Ass:sted Instruction _program in Chlcago was written for the National
Institute of Education. This documedt containe the rationale for all the -
decisions made and notes any changes whlch have taken place in the '
original configuration [8]. :

"

CURRICULUM

After an analysis of the various: kmds (e.g., simulation, problem-
solving, tutorial) of computer-based instruction, the Chlcago 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 naturé 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-practlce CAI was the easiest to implement and
was a logical first step into-a-new field of instruction.
It provided the staff with an opporturiity 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 Learhed

»

i

’

" The Chicago staff found the Strands Approach of the Computer -
» Curriculum Corporation’s 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. '

PUNDING -
ESEA provided Title I funds to establish, expand, and improve pro-
- graims designed to meet the special needs of"economically deprived

" --childrén attending either public or non-public schools. In addition,

.-special funds were available under the Urban and Rural Schools provisios

- of Title I for pre-school and elementary programs in areas with the highest

concentration of children from low income families. Funding under

Title 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 population to be served was exactly the sime target '".
population for which the CAI system was being designed. Funding inde? ¢ -
this Act meant that more children could be served since large grants were .’
available. '

S

LOCATION OF TERMINALS

- . Whether to distribute terminals throughout the school or to cen-
tralize their location in a dedicated room was studied’ by the Chicago
staff. 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 stuglents in those rooms would use ’
v the equipment for only a portion of the day and the remaining time .
would have to be allocated to students from classrooms’ that did not have
terminals, The host, rooms would be subject to movement of students in .
and out of the términal area for the entire day. This distribution also ,*
required that the host teacher be on call When needed to assist students

- at the terminals. This problem could have been alleviated if personnel
+ . were assigned to each terminal area but this solution increased the cost

-
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Ll ‘ Lessons Learned

5 . b

for CAL. Where this kind of, distribution was employed, investigation
revéaled that the terminals were #oY"being used to maximum efficienty. -

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.
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— SR —Contacts

L

.. Board of Education Harry Strasburg

228 N. LaSalle Street Assistant Supermtendent of Schools
Chicage, IL 60601 "~ (312) 641-8324 '
~ Rita Cooney
Buréau of Computer- Assxsted
Instruction ®

(312) 641-4195
‘Ted Gradolf

Bureau of Computer Education
(312) 614-4194

Ny
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————— Curriculum Guides

‘ :

, The following publications of the Board of Educat10n<are used in
- the Computer Education program. They were prepared by the Depart-
ment of Systems Analysis and Data Processmg

a4y

SMPL2: A Simple Simulated Machine Prograrnming
) Language
RXBOE1: A Computer Machine Programming Language
Simulator
" RXBOE1 . Programming Techniques (1971)
RAX Time: Sharing Users Manual
RAX Context Editor
- Curriculum Guide: COBOL Programming and Applications: -
Cufzjiculum Guide: - Computer Programming with Mathematlcs and
» R Science” Applications (1970)
' Curriculum Guide: Introduction to Data Processing (1976)
Curriculum Guide: FORTRAN Programming Supplement for_
Intrgduction to Data Processing ( ‘71)
Curriculum Guide: Punched Card Concepts and Keypunch
' A Operation
Introduction to ATL: Available Spring 1971
1
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DALLAS INDEPENDENT SCHOOL DISTRICT

‘DALLAS, TEXAS

Dallas Independent School District has
varjous instructional computing projects
to meet the needs of the diverse stu:
dent body. .

49
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Proﬁle

 SIZE

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

The student/teacher ratlo is 27 to 1.

_ District includes 135 elementary schools, 27 middle schools, 19 blgh
' schools and 6 magnet (career) schools.

STUDENTS ,

4Stud‘ents:are 46% black, 40% white, 14% Mexican American.
Students are from families in a wide range of incomes.

12% of tne graduates atterid college.

CURRENT ISSUES
Due to the dechne in the annual standardized test scores, DISD is
concentratxng on developing basic skills for students.

Similar to many other city school districts, Dallas’ enrollment 1s '
declining; but unlike many districts, Dallas major problems are not
financial.

Dallas is striving tq provide equal educational oppo_i:tsixnity for all
students. Busing was ordered by the courts for DISD in 1971 and 1976.

3
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~The Past Ten Years * -

H

Instructional computing began in 1968 with the help of a National
~ Science Foundation grant. Since that time; several varied instructional
computmg projects have been imtlated to meet the diverse needs of the -
students. -
1968 Received National Science Foundation grant to enrich the t.each-
ing of mathematics by using the computer. .

. . Purchased 10 teletypes; leased computer time from General
P Electric. . L . .

i
: . . e
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° Pl.qchased their own - computer, a Burroughs 5600 t'or research

’ admlmstmtxon and instruction.

Made termmals available in all high schools.

.

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

v ) Initiated State-wide CAl brogram for the deaf. " :;
. 1973 Purchased a Burroughs 6700 ’
',';‘:":’ Purchased an IBM System 3 for Skylme a chreer development

center. . ’7”.
1976 Initiated the Bilingual Project.

1976 " Acquired 6 terminals, VOTRAX units and 6 microprocessors”
- for the implementation of the Bilingual Project.

. " Acquired 2 additional computers to provide drill and practice
~ in basic skllls

51




- .‘MANAGEMENT °

“and Information Systems. EgEMr project (e.g., Skyline, Deaf; bilingual) has
~lt8 own organization and management (see Student Access section). ‘

I T 1 B

Orgamzatnon and Management of
Academnc Computmg

»

v | o N >
All adm istrative and research apphcations, as well as some instruc-

tional computing are under the auspices of the Data Processing Depa.rtment.

oy X -

, Most mstructlonal computmg pro_lects in the Dallas Independent School
District fall ynder the contepl of the Department of Research, Evaluation -

Use of the Burrough’s computer and some-drill and practlce in the - o k

“basic skills is administered through the Data Processing Department. -

Since the Data Processmg Department’: s primary respongibility is adminis-

" trative applications, it has been proposed that moving these functlons to

the Curriculum Department would hot only be appropriate but mdlcatlve
of upper management suppbrt for mstructlonal computmg
STAFF _ ' ‘ ' 4

Two full-time staff members in the Data Processmg Depa.rtment are .-

" responsible for CAI They are: , -

oM

'l‘elecqmmumcatlons Coordinator, and L
Math CAI Coordinator. . - T

FACULTY TRAINING

Computer training (pnmanly for math teachers) has been offered

since 1968. This training is not yet a part of Dallas regular- in-service
' 'tralmng

Proposds have been made to include computer trammg in the in-

’ servi‘ée program, as'well as to requrre computer training for teacher

certification.

.Monthly staff meetmgs are held by staff from the Data Proce
Department for faculty using computer-based materials. 2 ;

v



Stu;de,nt Access fo ;Compu_tingf |

. Access to computmg is dependent on the system or project in which.
a student isinvolved, . : ' . '

COMPUTERS R

Data Processmg Department Burroughs 6700
Skyhne Center: I. System 3 . '
- Access to Region 10 Educatxon Service Center )
IBM 370/158, *

e Blhngual Program DEC PDF 11/34 2 Altan' 2 IMSAI 2 Tandy TRS-SO
- Deaf PrOJect €CC Alé :
e ) Ohver Wendall Holmes: "HP 2000

. Mk Twain: ccC A6 . v
TERMINALS © T

Data’ Processmg Departmgnt Total 60 terminals (primarily teletypes),
minimum of 1 terminal at each high school,

, Biliffgual Program: 6 CRTs with VOTRAX vonce synthesxzers
«_ - Deaf Project: 20 terminals o
Oliver Wendall Holmes: 32 terminals
..Mark Twam 12 termmals

usens . . ) »

46 ann?.l student users for each termmal assummg 130 termmals for
6000 students each year‘in all projects.

.

S
[

J &apprd‘xlmate

5

et How . ) ‘. ] I'd ) ‘
‘ In general, account numbers are asslgned to faculty who then 1ssue
them to students

-

WHERE & .
Ferminals in 31 locatlons in the District, mcludmg all hxgh schools.

5 o o 53’
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.

‘o . Costs and Budgeting -

FUNDING - N . |
Academxc computmg under the ausplces of the Data Processing.

Department is funded by 8% Federal, 10% State, and 82% local monies.’
Instructional computing comprises about 24% of the total’ Datq,,Processmg

Department budget,

BUDGET HISTORY

‘Approximate flgures from the Department of Data Processmg

196768 * $ 67,500
1969-70 $1085000
197374  $192,500
197677  $666,000

Costs 'vinelude eq'uib;dent, maintenance, supplies, and’ personnel.
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— ’Student Accomplishments o

.

Student accomplishments are in two categories: _ -
® basic skills I
® attitudes

'BASIC SKILLS

Two studies have been completed [1, 4].

Students in grddes 4-
by using either commer
- in-house.

6 increased ‘their achievement in mathematics
cial drill and practice programs or those developed

r
ATTITUDES )

At O.W. Holmes Middle School there was a 14% increase in the

attendance rate for thoge students using the drill and practice- programs 7o
versus those not using the computer, '

REFERENCES

¢

.1, 4].

%
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-

. The spectrum of applichtiéms is_desc'ribbed for each project. In sﬁm-
mary, 65 out of 6400 teachers are involved with computing; 6,000 out
of 140,000 students. e \ .

Spectrum of Applications :

DATA PROCESSING DEPARTMENT R

MATHEMATICS

Drill and practice in grades 4-8; on-line testing system for junior high ~
students. Algebra, Geometry, Trigonmetry and Calculus: ° problem-solving -
applications. . Lo

rs

.

SCIENCE, S

Simulations in physics and chemistry; nomenclatufe;in;*cheinistry.
SOCIAL STUDIES ' : e A
 Geography drills, simulations. o .

ge

'.'> ] S
ENGLISH ) I r

Sentence’ structures, parts of speech, poetry.
. 2

&

)

COMPUTER SCIENCE : : S
...Comprehensive get of courses offered at Skyline Ce‘nﬁef, including

BASIC, COBOL, FORTRAN, Logic. s :

a

*

~

]

s - B9 S

SKYLINE CENTER , | o

ek



.
K K - Spoc'tfu‘m of Applications-

a

2

-

BHINGUAL PROGRAM |

A -

SPANISH — ENGLISH

. .'./'_,»,""'. . N o
' An expbrimental project in which students use the computer<and

associated voice synthesizers for translation and spoken Spanish arid
* English. ' ' L

=~

'+ DEAFPROGRAM , .l o

*

- MATHEMATICS — READING - LANGUAGE ARTS

o ljeaf students t}.iroﬁghout Dallas County uses the éompuf:er for drill
‘and practice in the math, reading, and language arts.. The curriculum is
leased froin Computer Curriculum Cotppmﬁon in Palo Alto, C'alifomia: .

cN

~ COMPUTER-ASSISTED INSTRUCTION IN »
ELEMENTARY AND MiDDLE SCHOOLS g

e

READING — LANGUAGE ARTS = MATHEMATICS L e

General-purpose computZr-assisted drill and prac;tice in ‘re.‘adihg,ﬂ T
mathematics, and language arts is available at 44 student stations in five
* schools ing 1,584 students, grades 4-8, daily.

The drill and practice mathematics pregrams recently implemented

in the Dallas schpols are offered by two different Computer-Assisted .

+  Instruetion (CAI) systems that use three different kinds of curriculum.

. « The Computer Curriculym Corporition (CCC) system -provides instruc.

" __tional services via twelve terminals located at the Mark Twain Vanguard

"7 School. The Hewlett Packard (HIP) CAI system provides instructional
services via eight terminals located at th® Holmes Academy, eight termi-
nals at the P.C. Anderson Academy, twelve terminals at the M.H. Jackson

6" . %




Co o T * Spectrum of Applications
"‘?“ — - = ) - 'LD, . .

. .
- ~
I [ SR
., R
e

* Vanguard School, and four terminals at the Polk Eleméntary Sctiool. The

' CCC system uses its own -curriculum, i.e., CCC matheriatics, reading,.and,
language arts 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 r¢ading perform-
ance of students by providing ten mirnutes perday-of ‘CAl drillland -
ICSP Mathematics is presented using a topical approach. * Elepientary
. “mathematics is broken into 11 topics which cover grades 'one through

w

. gix. The student enters the-curriculum. at the first fopi¢ which consists of ,‘ e

©- . 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. This cycle continpes,until the student is not -~ e

“able to perfectly complete a pretest. That is the topic within whith the
. . student thén begins to receive drills. The student is automatically e
sequenied through the drills at a rate based on ‘his performances in pre- "~

* vious-drills. = - S L . :

' ‘ HP Mathematics is presented uding a mod,lﬁed strand- approach. Ele-
. mentary mathematics is broken into 15 strands thdt cover grades oné through
six with each grade having 24 blocks of instryction. Figure 1 presents the:-
paradigm for sequencing in the HP curriculum.’ oo :

The student enters the curticulum 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 ,gcheduled for review at a later date.

CCC Mathematics is presented using a strand approach.-,;-- ‘Elementary
. mathematics is broken into 14°strands which cover grades ope through- '

six. The student enters the curriculum at the particular mathernatics
grade equivalency appropriate for the fstudent. The student is automatically
séquenced 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 Oliw)ei' Wendall Holmes Middle School project is
to provide enrichment for inner city students. ‘In addition, Dallas

6*,
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‘ [

R .+ Figure 1. Progress Through Currculum Block

.a

personnél hope this project wi

Il convince more white children to attend -
these urban schools. . .. .- '

. ‘Advanéed students at the Mark
puter for drill and practice in an
is studying the advantages and/or
instruction via computer.

TWi.lin Vanguard School use the com-
individualized study area. This project
disadvantages of providing most of the

~o T 59
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. ' Computer Literacy

_FOR: : i ., Interested hlgh school students - AT

- BY: o Teachers in- Math Scaence and Enghsh depart;ments who .

' - have.integtated the'use of the comg\ﬁtef,’ intH; their ST

s , - - courses. The progﬁlm is supported‘by the bISD Dat.a R
o Prooq&mg Department .__— g

i SINCE: - 1968 R C PR
'?_‘,;,_" ‘ _..‘ . ‘. -,' ) r IS . : 4{(
‘%‘ PROGRAM: Main topids‘ ihc}ude computers and BOClety, problem- 3 AN

L "\ solving with computets, ;md Jprogrammmg in BASIC L iy,
L FORTRAN AND COBOL

B . -
iy

IMPACf: Growth ‘of mstructlonal c’omputing (all prolects)

_ Students- ,5 Teac}ﬁers
1970 20 - 9

B 1973 ' 3;20Q. £ 90
S, 1974 1000 35 T SR
1976 4000 - LU g

1977 6000 65 i
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N % . o had ’ . i 0
FOR: - 200 students each year
BY: o kS Career Educatron Department . )
SINCE: - 1971 ‘ "
. ‘ ~ y '
PROGRAM: - A‘The program is geared 16 job placement and/or coll!ge
S 1400 academic hours are offered in the' Computer Sclence
o “cluster at Skyline Center. '
. ,-\_Modules in the.cluster include:
i e Fundamentals
. e Programming
e. Operations "
» COBOL C
8 Advanced Pﬁogrammmg o
® Mathematics for Data Processing '
‘e 'BASIC .+ /

Ry

-~

» Advanced BASIC N\ ,
Student assrgnments are often work-related case studres

First’ Year 'I‘he concen‘tratlon dunng the first year stresses Introduc- .

tion to Computers, Data Control, and Basic Programming. All students
take the Introductron 40 Comiputer phase which exposes them to general

“concepts, programm1 ig, language, and computer functions.. After com-

pletion of the first pHase of training, students can choose Between Pro
gramming, Operat1on§ or Data Recorder depending on their interest and

aptitudes.

Second Year. Thisis a oontmuatlon of the first year ’s cumculum
In addition to the basic curriculum, al on-the-job-training module is avail-
able to selected second-year students This module gives the student an
opportunity to gdin experience and additional knowledge about computer
scienices 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

«.I
y
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Computer Science
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b o . . ’ : '
o« o . .

Computqr Science

®
7]

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

e Computer Programmer - T
e Computer Operator . el
Data Librarian =~ U S
Data Gontrol Clerk ° R '

~ ® Systems Analyst (Higher'Eduéation) . R RN
Placement followup: information is available [3], . R

IIV_IPACT‘: ' . | Career Opportunities

~

B

' Fiag

. 'FUNDING: *  50% local; 50% State and/or Fedéral .
\.,_;_\ ~. ' ’ g ’ ) .{ g . N ¥
?"A ¢ A I
- n
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—————Qutreach

A

COMPUTER-BASED LEARNING MATERIALS

. . Contracts have been drawn up and marketing maﬁéemeppgx_.made'té.
e allow other institutions to use Dallas’|Bilingual materials and domputer
- system configuration. - o Sae
. COMPUTER FACILITIES ] v A
T'hé'cbr;iputer faciiity that houfx
students throughout Dallas County.£

es the deaf program is used by deaf -

EXPERTISE . : / e .

S, v - » . : o . v"," . ’ .o o ' :

o J?_tillas personnel are members-of various professional socleties. They

- ““have made presentations on:the CAI programs. « : . % e o
it N S S AT

R Worksh‘op’é‘ are offered to. faculty from. other institutions.

‘.9

P
e

R L .
" COMMUNITY SERVICES - .

PR Y

- * GED and a,dull'tc _lfeading programs are available for community use,

. ﬂDﬁtﬂ‘me £xchanged among DISD, local businesses and government, ¢

.
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— Lessons Learned

ORGANIZATION e |
' The Dlrector of Data Processing. beheves that upper. management

should provide the leadership for ‘instructional computing, but not to the 2

extent of compelling the installation of unwanted or unnecessary programs,

Too many “computer boondoggles” have beeh foisted upon the schools

- ,l te . . . ‘... '.l‘" . 3
EVALyATION ‘ .
It is important to initiate evaluation at the time a prOJect begins in

arative documented evidence of a program’s benefits

‘order to have coffpa
as well as its costs for future budget and equipment allocations.
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—Plans “cind-:;_i:Godtg

Dunng the 1978 79 school y'\ear, the cumcuh)xﬁ development function

_ was placed upder the gontrol of the Department of Research, Evaluaﬁon,
. and Informatjon Systemg 1tis. tpo. early tq tell what kind of impact. this" -
X will have on instructional computmg in DISD or to even discuss futyre - P

N

e
plans, At the very least, this Could cause an increase in the use of com-.-- '
' puters in the classroom ’ S EEe
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——*———+——Contacts

. % : : B

- ’ °
LI . P ‘ . . :
. " E ,‘5 . Vi

Dallas Independent School Dlstnct D1ck Mallett -

. - 3700 Ross ; .. - 'Data Processmg Department
' . Dallas, Texas 75204 o
' (214) 824-1620 Mike Vitale

Department of Research, Evaluatlon
.and Information Systems

Gabe P. Allan Eiementary School e "Bill Dunklau ‘

5220 Nomas Street Bilingual Computer Project
o .Dallas; Texas 95212 . ' -
B L Bill Gattis
e : ' . Bilingual Computer Propct
. @&
Y Skyline Career Center Virginia- Salter

7777 Forney Road
Dallas, Texag, 75227

RS

M1 Holmes ‘Middle SchOol John Dayis

Stanewall Jackson: Elementary Schoal  Japiee Shipley wf’}
. ) * Deaf Project
Reglon 10 Education Service Center Carol Louis
} Richardson, ‘Texas .
Arlington-Public Schools . ‘Duane Dean
' Arlington, Texas - '
a2
~
L[] [ s
. o .




. ﬁwt )

Publis in Grades Five and Six. 1975,
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,,’, A’LEXIS I. duPONT SCHOOL DISTRICT
v,GREENVILLE DELAWARE

- Alexis I. duPont has an active com:
, o - putef project in the Distict and

W . administers a state-wide computer-

A - assisted instruction network.

*This case study describes instructional. computmg in the ”former" %ﬁgls l. duPont ‘ B )
Schoot District. As of. July 1, 1978, Alexis | .- ‘merged with 10 other ts in the’
county to form the New Castle County gchool District, . _ .
] \ : . . .\ ' h -
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B leE

Public school district of approxunately 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.

s LQC’!!ON

The District is located outside of Wilmington in one of the most *
affluent areas of the state in terms of property values, pnma.nly the” -
estates of the duPontafamﬂy » A ' N
_ ~STUDENTS ) . . \ bl
> . P N : - a,
Student.s are pnmanly from m1ddle clags families. The student body .
is 75% white and 25% mmonty, pnmanly black. Many of the mmonty .
students are from other diggricts 6n a-voluntary transfer program ) Cow
established to help avoid -ordered busing.

Approx1mately 80% of the students attend college

CURRENT ISSUES oL L .
. -" The District is governed.by five-member school board, appointed -
B rather than elected. Alexis I. maintains a small central admj‘" i

tration‘
including a superintendent and two assistants. :

“g
Specific goals for the dlstnct were developed n 1975 by a specna.l

&

n l‘ :

pro;ect . . _ _ ‘* ‘% i # 4

The merger with other districts is causing-many; uncertamtle such
5 areas as organization, curriculum’ standardlzatlon and' sugvival of s '
_programs . L o . &
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- The Past Ten Years

) yr

“The formation of 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 of
“ their Title IV-C Computing Proposal.. ) -

1968 New. Bigh school building occupied’ - .
o EDTECH project (using an IBM 1130) was absorbed by the S
IS Delaware School Auxiliary Association (DSAA). Project - S
& DELTA, a state-wide network. was formed By DSAA. Alexis :
‘ ‘ I. acquired one terminal into DELTA, used for exploratory . .-
purposes, with no structured activities. ~ o :
. .- . . - o .xy) . : s o it
:. 1969 . Second terminal-addeg,;i‘ . R ® e
7. ¢ 'Peacher attended summgﬁMOlﬁhdp“‘ at the University of
"Colorado on Algebra 11 with Computer Programming.

Computer Club formed ‘with the purpose of providing instruc-
tien in programming to students,
4 . :

LY

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. : e ,
Two more terminals acquired. : v -t

. Students rather than teachers became the programming o *ﬂ
instructors for the computer club. 5 0

ntire 9th grade used Science CMI system. Volers did not
pass a’referendum for increasing school taxes; this defeat
caused the middlé school program to be dropped.

1975 = GIS availablé through Project DELTA. R
e ' duPont Company donated DEC PDP 8S and 8I to the
Middle School. )

* Business Education personnel attended a workshop and made

. d
'

plans to integrate computing into their courses. 4
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' The Past'Ten Years. -
] . ; w .
. : ~9 "’N N ' ‘
1976 . Title IV-C proposal funded Computer Science curnculum o
‘ started. Alexis I. acquired their own DEC PDP 11/34 com-

puter and 12, tei'mmals~ . -

. 1977 Alexis I. received continued su;jport from Tltle IV C. '

Teacher training /at Alexxs I was initiated. -

The District agreed to admlnlster a Statp CAIl network known
as PrOJect DIRECT ) -

[

._‘1‘978 Computer Archltecture coque taugai
ntlnﬁge program

Title IV- c fundlng agam recewed tof
expansnon :
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| Orgamzahon and Managggﬁ:em " of "

S P

—Academic Conipiting

f

The primary mi.s‘s‘irgmbf::thé Computer Project in Alexis I. is instruc-
tional computitig Aé their expertise has-increased, the staff has begun to

develop adminigtrative applications.(e.g Yeport cards).-

e
S

MANAGEMENT '

Computer Project Director, Carl Hauger, manéges the Title IV-C,
project, téaches Computer Science courses, and .ovetsees ‘th,e,'_operal_:ions’ .

of the computers. ' - . n : .
. The Computer Project Director reports directly to the Principal and _
the Assistant Superintendent for Instruction. = o T
STAFF " ‘ | . :
Students help with programming and cbmputer operationé. Student
employees are paid via student activities fund.
A secretary, s technical assistant, the Computer Project Director, and
teachers monitor the high school’s computer room.
COMMITTEES ‘ )
A"Computér 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 dgti processing. Com-
miltte_e members include administrators, community membets, computer
- . professionals, and computer instructors. - - " 7
FACULTY TRAINING
Faculty :.have.attended‘ training programs at the Uni;lersjty of -
' Delaware since 1961. -
;',, 4 ] 5 . . y ’ ] . ) T
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b Cop R
Organization and Maridggement 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.

o
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studentAccess to Computing

COMPUTERS

DEC PDP 11/34 ~ (Alexst duPont High Schoal)

HP 2000 Access (State network)
DEC PDP 81 * (Middle School)
DEC PDP 8S ~ .+(Middle School)
Access te@CC Al16  (State ne‘%work)
ERRE dl‘ ”

A>.“
° P o
Y5

. TERMINALS :
B Alexis I. duPont ngh School 15 terminals

7 ADM3 ; |
* 3 Beehiyé B -100 -
'~ 1 DEC-VT52
2 DECwriters . ‘ )
1/ Compucolor (ar“8-color graphics CRT)
1 HDS Concepb/APL ) ~

Middle and elementary schools:
5 terminals to the HP 2000+ _
2. terminals to the CCC.:A16 ‘
1 terminal to the'DEC PDP 11734

e

4

USERS

Approxunately 70 annual student users for each termmal assummg
1610 annual users for 23 terminals,

= I .
" WHERE - , “ Tl

The terminals in the high;schéola are located in the computer room,

-
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HOW - | | | Sy

Account numbers in the PDP 11/34 are provided automatically to _
students enrolled in Computer Science courses, Any other individual -
requesting it. may - obtain an account. Accounts are also provided to - -

',?r’: users from the Séate network who request them.,

Terminals in the high school’s computer room are scheduled on a
pnorlty basls for. teachers, computer science students and others.

The computers operate- 24 hours a day. Students may borrow
terminals for home use.
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+— Co‘sts'»-an‘df Budgeting

Y
3

FUNDING _

Computing in the Alexis I. School District is s_uppotfé?i by 50% Federal

funds and 50% local funds. )
N\ Instructignal abblicapions, comprise 90% of the compuling budget.

[BUDBET HISTORY
. " e ’ > ' . . ,
7197677 $88000 - = - % S .
197778 392,700 e
197879 $78,200% S

Budget figure inclg{des equipment, mdiﬁtenﬁﬁce, staff and supplies.

v R ! A

INSTITUTION PRODUCTIVITY.

-

o An internal studxlfor the"‘-A\l'ekis,I ..duPont School District e'stzyished .

. the cost-effectiveness of the CMI Science system, [13].
A summary of the results of this study follpv;s: -

Three approaches to individualized instruction were
considered. For thése the various evaltation tasks were -
handled by 1) the teaching staff, 2) paraprofessional aides,
and 3) a confputer. To .maintain, the same level of individ.

- ual contact with studerits the first alternative required the” ° *

* hiring of additional staff to reduce class size. The second' -

. alternative of using’ paraprofessionals was able to main.

. tain the same teaching staff size'by hiring aids in the
student evaluation process: . "This oy fly paralleled the-
third alternative which instead émplosed a computer,
These were then compared to, the base costs of what was
actually being spent without effqrts to individualize

' ' . . -
- ‘e

*1978-79 is the first year that duPont will not be purchasing hardware.' _

v » ¢ -0 3.

\ o
73 Y ' 7

¥

Sy
e e

T

At



base line costs

w2

-

SR mstructwn ‘The rpti’os oi these expenses to base costs
were. found to be as ﬁo{llows .

teacher managed. individualized instruction
paraprofessnonal managed individualized mstructxon '
computer ma.n\*ged instruction

From these studies it was shown that the CMI .
approach ‘was’ both advantageous to student learning’ and..
cost effective, A ‘significant inc¢rease 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 progressed instead of declining as expected. Therefore,
in was made by Alexis I. duPont High School to

is form of instruction to the entire ICP course. [14]

&
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s ————""Student Accomplishnients.

: , “
Student accpmpllshments in. the categones of EE
' 0 learmng ob]ectwes mastery - ' ~ |
e attitudes o 4 ’
.o emp_loyment' . ' <\
. ’ " + : | ’ N
LEARNING OBJECTIVES MASTEBY Co S -

Achxevement gains ' easurable increases in concept retentLon
have been reported for n; th grade students using a Computer-Managed

" Instructional syste veloped by Alexis I. duPont science teachers in :
con]unctlon w1th Pro;ecv.. ELTA (8, 10, 11] _ _ . '
ATTI'I’UDES‘

M~ A study shows 1mproved attxtudes toward sclence for students °

usmg the CMI system [15]. r _ o

N fx\ ‘ - '
EMPLOYMENT o S R

High school students are the instructors for the staff"development- o
program at Alexis I. ngh’Bchool .
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- . —————— Spectrum of Appliéationé

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

"MATHEMATICS

Applied Computations I, II, III. Remedial drill and practice.
8th Grade Math. Computing Literacy

SCIENCE

Introd}ctlon to Chemistry & Physics. Testmg and management
In this cQ se students proceed t ough the instrudtional materlals at,
their gwh'pace. The.computer administers tests, grades the resul ﬁnd
provides students with immediate feedback on their progress. The"s Bys-

, tem provides mini-assignments 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 gwe teachers
a record of student progress [14]. . .

-

" . i N
) lBUSIm AND VOCATIONAL EDUCATION

Model Office Slmulatlon APE)C is asnmulatlon of the offlce of the
American Paper Exporters. Each student has a responsibility within the
company eventually rotating w1th other studentssto get expenence flllmg
all the job positions. .

, ¥

ENGLISH ‘ -,

English I, II, Basic. R_emedial drill and practice in reading and
language arts. ° o S .

" 80 ' ' L ' .




HO{ME sconomcs L

.

e Fogds and N,utrition-f'fﬁ%tric recipe conversians,

(% ‘»
~ - Y

spgclAL EDUCATION

. G
! D
.
: .
R .
Ly
.
A P
.
N . ¢ :
' .
.
A
n
'
R B
¥
5
-
.
’ - 4
: v
., °
o v
é . . ~
i - o
. R a0
v N . ?
9 4
.. Vo
[ v
.
e
-
v -
. '
«
Y

, v
' [
L \ .
. ¢
4 < bl
e
b .
B ™
Y
.
. re o «
. .
e . )
. -
. .
- -
; .
. -
-
,
.
v B - e
° e 2 .
' . e v
- . ” te .
. [ )
- o - .
" R - i) N
4,00t ;
P . g
. .
.
. .
B L -
.
.
‘ ’ c v
-
; .
. 4
i 7
. ) . Pl
. . - “
. . .
'4 -, L
o 83 M
A - c

* -
A
T o,

ERIC

Aruitoxt provided by Eic:

4

v‘ . .Remedml' dnll and practxce in math readmg and language arts
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" e ’ Private meetmgs are held w1th the Supenntendent

o o
= . g

_ FOR: ' “Decidion-thakers

BY . -Cdm'puter Project Director

JESINCE: 11976 )

PROGRAMS _Progress repogzﬁ are gwen two tlmes/year to the School
"Bdard. - . .

R

v H All local decxﬁon-makers recelve the computmg newsletter
P2 N B
- e e e e e e eaaaan L

FOR: Al faculty SR o

T @BY,, % Computer Projéct Director and"Students
'SINCE:. 1971 . ’ -
PBOGRAM:’ _Demonstratlon of computer activities in: the respectlve i
. . disciplines of the faculty. . . g ?

H

-Minimum of onewhalf hour “hands on’ exp&'lence at the'

. J’g 1. _  terminal ,

'. IMPACT: Alﬁfac:;t}&Pe had some: exposure to mstructlonal T
- computirig _ q.,,._v"f‘*,‘x P

' FOR / th grad,e math students, u;teres

9 12 grader& .

N . ¥

e a BY T Mlddle. School Math 'reache:? COmputel@c't Director.

SINCE: 197& L e T .
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EN B B o,

2in the sﬁgh schcbdl, and part of Sth.grade math I
iddle Schgol. ‘Students use the colup! ter 2 hours/ B
, "- class mgtmgs. ?urse goals are that ' o
derstiti#h impact of electromc aata procéssmg on:®
'ety ’ ?} p: . ! . P B
8 o ﬁ» ® ( evel pa basic knowledge of computer system organlza- oy
' o 2ahd concepts Lot . el

-

hd. | the human-computer mterface in an mteb- " L
: . i £ s'\a - : ?
R .. explore ‘thewanou’s careers avmlag}e in t‘he data o
: procesm fie Lo o , ey R

- «x @ degcribe the cé’nﬁguratlon, capablhtles, and accgs/s‘&hty L
R o‘ttﬁé‘ ool’s computer system -

q develop at Jeast one conQuter apphca;tlon of persoha{
: =¥ benefit. :
Y o . _" .

i ““? .
;9 e »,
. . ‘“"“"('f 0 o '7_:'
Students also Ieam fundamentals of BASICAgrammmg ot

- N

‘s .
CoL T T e
COS'F’ > "$3&/student (Mlddle Schdol) SR .
$50/student (ngh School) w/

e o (Costs include equipment, maintenance, sta.ff cu;nculum

”G

i
deVelopment materials and supplies ) - . ST
g . - N .'?4‘5
& o7 ' . S
- R i RN "
5 . ? et o : : @‘ .
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o 9125, .. o o A . ,
-i'_.-w o ’ . oo ) - A .
o :.BY Computer Bcience Depnrtment . ' s
B (Computer Pro_]ect D“"cwl‘. ‘and 3/4 :?me faculty member) e

smcsc 19‘76 N CR S 5
‘ PROGRAM | ';' ‘: ': . ‘ i . . ‘n"“' i.v. i ;_ :‘a !1 A_; ] o ". s ": . ‘ :.’*"

o 'd : Jﬁumw Computer Knowled : \ -

.+ m. Elective—1/4 credit. T 39 ' e

A~ develops a basic kiro .

R lhmtatromand at’ the s ST

. . * " of computdes upon socie : e

L oppbrtﬁmties available api result o

L ;-tem if an unportant paft o;f?this co
(L.Eput.er Languages and Progray d

Cempwter Knowledge_

- Ele‘ctwe—l/2 cred.lt Prereq le o

' ecomes skilled in’ .~ - ™7
S i pto Fimming wtheBASIC computer *l is introduced to¥ ;
. ‘  as FORTRAN and. @ - '

S, COBOM Qpera teff con, ' studred ut gﬂxe RN IE
] schoo's gﬁfputer system. - - . ﬂ@ T e
Computlr Architecture. Gradl 10-12; ,Semester Electlve——l/z Y
Prerequisite: Computer Languages and Programming and pe N
of the instructor. This course consists of an indepth study of the =~ NI
components of a total computer sytem—both hardware and software, A '
_The studenit learns to evaluate speclflcatm\“;or computer systems ».

_— ~to determme their appropriateness in varfous businesses and mdustnes S
P ‘ Cdmputer networks are utilized for advanced programmmg apphca—
tions. Systems progra.mmu’d systems management are povered

Independent Study in Com Science. Grades 9-12, Semester

- Elective—1/2. credit. Prerequisite: permmsnon of the instructor. The.:
advanced student in computer. science. pursues topics of - individual ’:\f - -
interest or assists in progx’ammmg projects under the: supervlsloﬁ

._ of the dxrector of computer science. - .

R gt L Ty
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Sy ‘o"asstqﬂg_iifé' ) cation} and syste“ms'pgai"-_ . S
.. . e s stud%;- e gterfaclhty managers AR

C ¢ e as studeifid "‘mhnts both in the- ciputer soiefigy q%
T Lot i ses in other disciplines at %tmze éomputt;

4
2

'MPACT '1" «' o . Lo
E ,TWO overall purpoau ofcumculum design _ .v..,_; Py

“® For the student«who ls t.ermmatmg_ educatlgp at the Lo DR
o . .end of 'hngﬂ' schdol ~a background n "informaﬂon procesmng St
. . that will facilitate the smooth. travmon from the formal I

o education, settmg %o d career that may have been greatly

* . impacted-by, the computet . .

s . -. o Forthe stu nt who is contmumg hx§ educatlon }Bbyoﬁﬂ , o
. * high school@ a'solid- groundwork.in lmlncreasmtly wxcm ' !

S es e

. e toolmhmhéreducatnon L ‘ @‘ a o -
\r‘a"f:;, b , : ‘ ‘ v-';,
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UNITY SERVICES ‘ E " i
: Indmduihzed contmumg educatlon nsage™in’ computer scxeﬂbe are ;
‘ offered a.nnually in"the evenmg for adults and tudents. e T T
Y . ot Co
cl b ! ‘ ' 'r &
NESEEEES o
86 : "r, .

> fCOMPUTER-BASED LEARNIN@MATERIALS

Imtmctiom apphqatlons developed by A I duPont ae supplled to

other mstltutions at‘xo cost. CA o
.,{"_\‘,"" e S ' LW

jily for handlcappedmstudents Partlc v thii

pen’s mstntutlons Three computers and a state-wide mult;plexor :
twork are operated by Alexls I duPont District f& the State (see
‘ el). o . B ) L. . o 5 1;

¢

unotes, ‘the monthly :fewsletter, is. ut&i throughout the
“all retwbrk ' ugers. and State superirt mte, a8, well‘as ”
at people all over the US [1] e @

e s -

school districts and all State-operated reudentml PR
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._ORGANIZATION "’»” o,

1\ 1. dufont hqrbeen merg with other M New Castle. County. '

Smce these distticts have neitheWthe compu‘ting obrriculum nor facilities

K of duPont, it is necessary that the Coﬂ:puter Project “prove its worth”

‘ ) . K S - . ..Q{ LR

- systems. - ‘ N E
machme to- machme mterface 1s bemg undertaﬁen thh Prol t
DI.R&CT a State network 7 T
R
: R A

m order to survj;e }he orgnzatxoml chpnge K ¢
. § - )

._'.. m“ ‘l?‘~

o e . . i P ,
USE " . H gy AL e

. c © - - s ‘a
X - . ; "; ‘:r .’v'

1puting throughgut the high schoo!prggrams They believe that:
putmg apphﬁ%a are useful tind qn'abld in all dxsaplmes ;

. Immediate s fiiglude mtegrat‘mg computmg Rb‘«thd”soaalé
scieiice and acodindi :‘ourses-'*:,,-er:-- AR ~

E“@; IR T
: or gra,,phxpg,and APL termm’#.ls a:e bemg acqtﬁred for’ use by 3
advanced students o “e N -

Plans P.re ben)g made touse mlcroprocessors interfaced to the larger

B o ° - . .. CE
- . . . ) i
‘a . 1‘4 .

- e The.mission of the Computer Pro3ect 18 to encourage the use of .
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Lessons Leamed
n .
. Carl Ha bomputer Projects Dxrector, has the f°“°ws advice &
L fﬂfnose invy with lnstructlonal computmg _ S .

ke

3.4 . o ) - - ) U‘
Lo ORGAMZATION N |

T ) .
o ’ ’ ;f-:::

. . Active support of the school board and top admmlstratlon is a
necessary prereqmsye to a succe,ssful mstructlonal‘ computmg program,
. Havmg the computer facility as an independent entity (not associ-
ated with the Math or Science departments) des *fowgsinoother inte-

‘gration of computing into all academic discipl it an seems to more easﬂy

' attraetiﬂ\g less accomphshed (class-shy) stu ; ne.

mg, they have found that the Computer classroom concbpt with centralized
terminals is preferred by most teachers for reasons such @as the numbers of -
termmals avaxlable and computer staff supervision of students :

(o ’ S
STAFF .~ e |
More than ong staff member shoulq involved in instruc-
tion#] comp, y provide continuous ¢
Let the nts help. They mvanaﬂy h: staff \
«'» members. There7 g many interested’ students e ex .
applications- prog'amgérs anq#ystem managers (wl;;re entieliiy '

. issues pemnt) )
" Abnormally, long“school days are mva.nably necessary to produce the

B most beneficial results in terms ‘of n
 effectivenéss of eqltipment, etc.

’ " TP N .‘ X -
| _ | K/
v N . ., ’ .
N . ' w .
-

‘useaj T “ e } -

Intr uce the students to computmg at as eaﬂg:,an age. as _foémble Ris

. N
‘ /-\‘\ : \ ‘ > 'J ‘3
. . ' s o !
s -" U \.)‘ o
) B ‘. I . ’ ) N - ] !' oo . .\ :
.. . . Y.
, .

-
bk

-of students served 03< _ ( -
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HARDBWARE AND SOFTWARE R T

. . . N . . . . . . . ’ . ' ’ -~
Select computer systems that have the maximum flexibility to grow'
in terms of both hardware and software. In'the-instructional environment,” "¢
thiz is much more critical than in the business or administrative environment: .,

" -

. Other educational ‘users are the best source of insfructiongl software, -
- particuladlyfi light 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: ' -
*, . . . . A. .
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= mputer PrOJect Dir

Colleen Wozmak
‘Technical . Assistant;, Co!ﬂputer
“Project o -,

RButh Smith , '

High School Science Teacher .

Bill Cole - -

High School Mathematxcs Teacher '

‘Doris Collins _ ' .

Middle School Mathematics . __
Teacher' : '
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; 1 GOMPUNOTES Monthly mstructronal computmi ‘negvsletter pub-
i f lished by Alegis 1. »duPont ngh Schooi , 5 28

Ts.,)

- 2. Dunkleué{-ger G.E., and smlth R w. Introductzon to Qhemtstry and ,
' Physicslab Manual 1973 » ‘ -

_"’"{' . 3. Dmleberger G. E and Smlth RW Matter and Energy, 1974 1 )

m e Dunkleberger, G.E. ‘and Smith, R.W. The Atom, 1974 3
- 5 Dunkleberger G E., and ‘Smith, RW Structum and Ch »
_.6‘ punlcleberger G. E., andaSmlth R.W, ﬂas Laws
-7 Dunkleberger E., and Smith, R. W “A Modular Approach fo Nmt}?a
" Grade Chemistry" and Physics,” Paper presented at the Nationg)s e
e

. Sclence 'I‘eachers Assoclatidn a.r‘\bual meetmg, March 19’74, e g

.. - 8 Duﬂklebe;ger G.E., and Knight, C.W. HI. “a Companson o’
Retention Levéls Resultm,g from the. Tradltmual and Modur
>~ -—.tory 4epproaches.’. “Paper. preéented at‘the annﬁal meetmg of
_ Natlonal Association for: Research in Smence'Teachmg, Nhrc
I N Wt f &
9 Dunkleberger G.E., ind S W “X New Approach to Teachmu il
» Science at; the. High Sehool, P wotkbhop;conductéd at the -
Delaware :f'éachers of Science ™ ual rneetmg, May 1974. .
© 10. Dunkleberger/ G. E"’“Concept Reteygtion and Skul Dev lopment ,;g«. '
Resulting. from Cothputer Managedgxstructlon » Papgy presented at, the g
regional nmeeting of' e National Scince Teachers A c1at10n -

November 1 74 \ g
' .c.. [ ) . ‘ e

“An / pproach to Computer

ﬁ ankleberger G , and Smlth,,R W...
s , Novemher 1975.

Mapag‘ed hstmc ONLs Audzomsugl Instructi
e Ry
s . . -; \ ) PR h "_-‘._,\«‘-;‘ . N
G T e eWETTE T ey

,
) . v,




o, 18

14.

- TTE, ew's R
' &
- f
N re /"{ *
X : ¢
. . r W N s 3 4
iy ; References
5
- .. -
. N
- . ,

H
@ v

““Cost Effectiveness of Alterna.
Science Program.” Internal

Dunkleberger, G.E., and Smith, R.W.
tives for Individualizing a Ninth Grad

. 5tudy completed for the Alexis I. duPgnt School District, 1975,

Dunkleberger, G.E., and Smj  RW.L A mepute;}Managed Approach
- to’'Individgalized Instruction. Journal of Chemical Education, Vol, 58, .
Zy;"?‘-“wa;*m;"Mber 1976, e L

a = . . M . -

e e _1_&-“»:", . : e : o a
KHight, CW., and Dunklebbrger, G.E. The Influence of Computer-

. g
P
. ) . N *n
. -
) “&
B -
,‘ oy
e o s : - .
e § ek . Y
: L] b ' ‘ .
Y .
bl o ” P e
2 . .
Al 0 N
. 3o
Ty

8 Managed Self-Paced Instruction on Science Attitudes of Students. ..
. ‘Journal of Research in Science Teaching, Vol. 14, No. 6, 1977.
" - '16. The-Students Qpide for Planning, Curriculum Guidance Bylletin, ‘ ,
* " Alexis . duPont High School /197, po S
L , i T - ' ', 4 f\vv S . : J-‘._:- . ‘%_;.,
",.? . R 4 5.;4 vt . g: L
‘ - . T g KPR
Rd ‘07 - @ ‘: ~ I" - % o 51”
> .. 4 V. 4 \ £ ~ s \

L



: v s e o
“ ' / . 3 3o - !
Y ’ .
: 1 - 4 " .
o, e : N o s P v — /
- * - - .
. ) . a
. . o '
T ~> )
1 .l
’

HUNTINGTON BEACH umon
N .. HIGH SCHOOL DISTRICT ‘_. .
- Hummbmu BEACH CALIFORNIA

N
- .,
o r -
R ¢ s < ‘ :
s ° .
. ‘. ‘% ’ . .
: l b . . A "} A -
) 4
. N ¢ .
¢ [ P .
O o +
4 . . > R Y had
-
- M .

.
B
y
a
" v
.
%
. .
v . L
- B . e
\J . . . © r. " .
o s *
N B
‘e - ,{-a_, » s
% { . -
e CA oy B
. ; .
AN ¥ . “ ¢
. - H
L .
. . " . .
N . .’, .
3 ¢ l. i
LY <, .
. o
N .
v o - 4 By
A ? ¥, » L,
-~ .

Huntmgton Beach has a pollcy of
uniinited frée ° access for instrugtion, . - .
*modeled after a public library. This ' / :
. .policy is finanéially feasible because Lo
~of the District’s arrangement_for '
sharing computing facilities between .

mlhls(ratlve and lnstructlonal R %
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-~ SIZE

Public sc_l:nool district of 20,000 students, grades 9-12-_, in 6 con{pre-
hensive high schools and several continuing education centers; 800 faculty.

¢
STUDENTS . .
The student f)opulatiory is 98% white, 1% blaék and 6% Mexican- '
American and Asidn. 75% of the students attend at least one year of
college. The majority of students are from 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.

Proposition 13 has caused \aj $6 million cut in the District’s budget
of $42 million. This decrease has not had an adverse effect on classroom
computing.

I
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— The Past Ten

From an historical perspectlve it was the influence of loca] collegeﬁ ’
that motivated the staff in Huntington Beach Union High School District
_to become.involved with instructional computing. The students, aware *
of the computing facilities available ‘at the - colleges, were anxious to use
- computers,in their high school programs. .

: ) Huntmgton 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 compytér curriculum culminating. in

. the programs at either the nearby Coast"Community College or the -

. University of Califomia, Irvine.

1968 Leased one termlnal per school and bought computer time
from a G.E. timesharing system ($8. OO/hour) In1t1ated
faculty training.

1969 .Taught first Computer Science courses,

1970 . Began leasmg time from Un1ver51ty of Callfomla Irv1ne
‘ (UCI) for $2. 50/hour

1972 Used approximately 10 dial-in.ports at UCI, Gave responsl-
= bility for all computing and data processing to the Division
of Planning, Reseatch and Evaluation, Recognized the need

to replace admlmstratlve 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- .7
tional computing. - -

Had 20 dial-in ports.at 5 schools,

‘ ' 93 : 97
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The Past Ten Years,

1975-76
. 197677

1977-78 *

1978.79

P

98

Made' programs for admijnistrators in the schools avallable on-
line via classroom terminals.

Expanded BASIC programmmg classes to mclude FORTRAN
APL, COBOL and Assembler. = . N

Had ‘32 lease-line ports avmlable for HATS users.

Y -

Established data processmg mtem posmon (2 alumm,

C1/2 time) to oversee entire HATS program

Began to provide instructional computmg services to 8
elementary schools.

. Had 48 ports available for HATS users.

Added second CPU.. '
Dedicated IBM 370/135 to HATS and 370/145 t.o admmls-
trative on-line users.

Had 56.ports available for ﬂATs users.

Expanded computer program in one hlgh school to 14 ports;
school’s computer center housés both programming and " -
word-processing classes.

Had 70 ports avaxlable for HATS users.

<2
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' appmvbs policies for computer sharing and budgeting.

STAF F

‘.'..'sj',‘ .

Orgamzatlon and Management of_
- Academtc Computmg“

oy ¢

Adniihistrati‘veand academic computing are both under the adspices
of the Districit's Djyisi‘dn’ of Planning, Research, and Evaluation.
L ’ ’ . .

o MANAGEMENT

Assxstant Superintendeqt for Planmng, Research and Evaluation,
Glen Dysinger, is responsible for all.computing aetivities.

The Huntington Beach Board of Trustees annually reviews and

T

o -

Two college intemns, both Huntington Beach graduates, staff the
Dlstnct HATS Computer Center for academic computing.

Student aides manage the school Computer Centers.

99



S ; Stu dent AcceSS to Computmg

i ) . : ‘\W':V\\\

;- . COMPUTERS: vIBM 370/135 and IBM 370/145 T .
TERMINALS: -~ 64 CRTs\and TTYs R
USERS: " . Approxim heely 62 annual student users per termmal

-0 777 assuming 64'terminals .and 4000 annual users. Flg-
T urel showa the average (user load on HATS. ~ .
WHERE: - ° Two locatlons m each of the 6 h1gh schools. . ‘o
o A ::" . One locatlon ln a contmumg educatlon center
o HOWE S Estabhshed “.Computer Shar‘ing Guxdehnes” (see ‘
-~ - " Figure 2) which_ descnbes the pnontles for com-
N 4 ~_puter use.

This policy provides unlimited free access for instr
tional purposes; modeled after a public library.

. 7Any student who fequests an account number may get
e " one from a teachet. »

Any student may g&;) to a Ca.reer Center and use CVIS
. . a vocational and. co ege information retrieval system
b S ' . (An account" ‘number‘is not needed.).

' . " Extensive system documentation i lable both as
7 reports and on-line. These data aid student and
. faculty. as well as admmrstrators and otRer decision-

makers. - .

The trmeshanng system (HATS) is avarlable 10
hours each day v

“ﬁf
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. . ' ) : Student Access to Computing
e ‘ -
GATE 197770 SCNOOL YEAA : ~
HUNTINGTON AREA TIMESHARE SYSTEM UTILIZATION REPORT

. ' v SYSTE SUMMARY ) .
R TI AVERAGE USER LOAD N

' ———— - ’ " . , *

8-

School Year

[
30-
. & '
x Lo
8 2 RxxxxXRxxxxx ' .
IXXXXXXEXRARXKX XX AKX
RARKRXXXX \/-'
XRAREXERAAXZXRER KX XAXXXXXXXXXCX YK CXRRX XK XX AXCAXXRAXR XK

XEXXXXXRPRCXXXXXXXXAXRRXK : -

ALLX X AR xxxx xxxx xAxXxxx

XEXNREXAEAXY) XXXXXXXXXXX

RRARAA XXX XRAXEXE XML KX X XXX XAXK X
XXXXXXXXXXXAXXXAXXXAXXXAXX XXX XK AKX X XXXXXXXXXX

5 Lncel"Taer” XX AXXXXXXRXXEXXXRXXRXXRXXXXKRRXKRXXARXRXXXRXXERRA, :
: o RERARKKRKKXXAAKRXRKXXXXEXAXERXKXXXRRERAXAXXRXRXXK i .
RXannaranahanRRRXREXRRRXCARR AR ARXXAXKXXXRXX KX XX RRE XARA LXK XX XXX

RXXXXXXX XXX XXX XEXXXXXXXRXAXXXXXXXXXXXXXXXXXXXXXK KERAXXKK X XXXXXX
RAXKXXXXAXXARARXXXXXXXXXXXX XXXAXX XXX XXXXKK XXXXAXXXL AXXXAXKXXK XA XA XA XXRT XX KKK XXKXX -
XXXXXAXXXXXXAXXAXAXRAXAXXXXAXXXR KR XXX AXKXXX XXXXXXALA XXX KA XX XXAXXXXXXXAAR X XXX ENER R XXX XX
XXXEXEXEXXXKNKXXXRRXXRXPXXXX XXX RAXRXRXXRRRXNXXXEXRAXKRXXXRAXXXXKARA XA KR X KAAK XAANEX AR XXX
XRXAXXXRXAXRAXXAREXAXXXAKAXX XXX XXRAXXKX XXX XXX XXX XX XXX XX AA XX XXX XX XX XXARX X XA XK X XXX XXXXNY
AAXXXXRXXRXXXAXXRRRXRX XX XXBPAXEXRRXXXXXR XXX XXX EXXXR XXX XX XXX XAAXXX AKX XXX XAXX K XXX KX XRZFXXXN)
AARKXRXXARAXX AXXXAXXRRX XXX XK KX AXKXRKAXAXRXXXAAXXX XXX AK AAX XXX KA XXX KRARXAR XXX AR XXX AKX KX UK
XXX X XXXXXXXXXXAXXXXAXXXXAXXXXXXXX XXX XAXXXARXXAXXKXAXXXXRAR A XXXXX X KX XX XXX XXAKX XX XX XA XX XX XK KRAX X
FJ XXX XXXXAXKXXXXXEXRRXRXXNXXR KXRRXRXXRXARXXAXAKXK KR KX RXXXRXXXKXRRXRRR AR XXX XXXNRRXRRR KX L KRR RRK
ARARAXX KX XXEXEXAXRXRRXEXRXXXNXXXAXXRXX KRR XXARXEXRXKXX XXX XXX RRXX KX XRAXXAXXX XXX N XX XRRXXAK KK XRNCQL KA
XgARXRAXREXXRKXEXARXARXXA AKX XXX AKX RAX KRR KR AR XXX XA AKX KRR KRR XAL KARRARK XX KR XRXXXRXR KRR XX KR XX K XANA
ARAXRAXEXXRXXARRAXXRRRAXRRARX XXXAXX XXR KR XARXRK X XRAXRKAXRANNXXXN XXX AXXA XXX XXX K AKX K XXX XAKK KX XXX XX X
XXAXRXXARXXXXXXEXXXXXX KA KXXXXRXAX AXXXXXRXAXRARARXXXXRANNEXXR XXX X XRKXXXAXX XA XXX X XRAXAXRKRAXAKKX X X

Number of Terminals Ldgged:-on ‘to HATS

|~ ! 1 t 1 I=== | L
500 8100 9100 10100 11:00 12100 13100 18100 13100 16300 | 17:00

b2
S

Figure 1 . P
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‘ HUNTINGTON BEACH ‘UNION HIGH SCHOOL DISTRICT

' . .

Computer Shar ing Guidelines.

. N ] »

-' Dvring daylignt shift (0708 - 1720), 373/135 HATS computer attess
by all stuaenta and classroom teachers shall rsceive the highest '
priority. HATS shall also be made available for Adult Sthool'sg,
,g‘Jtzltlon'tron 1786 to 2209 weekdays snd 9889 to 15!1(auturdlyl.

J

rd
11- BRUESD and on=line administrative Pl ications shal
idrity -on' the I74/145 CICS Systea froh 9709 to 2208,
N c A . - ..,

have top

) . X
The korning shift (2289 - 67808) and weeke shall be ayp'ilable

odily for Sharing School District batch applications.

. i ’ K \ ) .

", ‘4. New computer applications will be developed according to priorities
establiahed by a committee to be,designated by the Super §ntendent.

5. Computer sharing charges will reflect the actual production costs
of each service. ° . AN

6. Income trom sharing contracts shall provide adeguate equipment to
preclude a reduction of HBUHSD cla'ssrbom, school or division
[ computér service while Sharing DiltrtQtl ate on~line. To assure

N - °  fiscal aolvency, a oeposit accoynt shall be maintained tc iccrue
sharing income prior to eqQuipment lease or pucchase. ' .

7. Snaring School -Districes shall be entitded to one ugrs (Huntington .
Area Timeshare S¥stem) polt for fhe first $20,908/ydar of sharing
and one socitional port per $18,908/year thereafter. Aleernatively
a Snaring District may pay $508/month per port., All terminal and
telepnone line costs are to be borne by the Sharing Districtz

8, Computer resource sharing contracts shall be rstified by the Boards
of participating Districts. . e

9. Expanded sharing ingome shail me sought while increasing HBUHSD
services so that annually mote personnel and equipment costs' may
y be moved tro® the regular budget-to the Snaring Income account.

10. These guioelifies will be constantly reviewed as to their equity
to all parties' and be revised as needed to reflect prudent Computer
access ‘& utifization,

s

. Approveu oy Board, of Trustees -. e July 23, 1974
N Reapproved 'by Trustees as mocified February 25, 1975
' " - " - - June 22, 1976
* . * " - March 22, 1977
- -, = - . . July 11, 1978
*EAD ‘ '
*GO ) . ! “
AT Figure 2 -
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Costs and Budéetjng |

FUNDING :
The District has an established pohcy for. fmancmlly supporting . . *

v

academic computing, P

All system costs are bome by administrative' épplicatlons and revenue

. from outside districts. Income from other districts has increased armually.

over the last 4 years. This incomte pays for stamng and equlpment fo,r(
academic computing.

The funding for computing is 55% State 45% local.
Total cost of computing js maintained at 1 2% of enpre sttnct budget

v

BUDGETH!STORY S o . T o

Total computmg budget for the District, for 197,8-79 mcludmg
administrative applications, is $424,772.

" Estimated proportlon of total expendltures attnbuted to mstructlon

is as follows: . ~ % .
1969-70 $ 5,000 : . - K
19173-74 $ 20,000 -
1976-77 $175,000 : . ~

197778 ' $175,000
197879 '$ 25,000*

Cost figures mclude equipment, maintenance, software leases, and student
staff for instructional computmg only.
*NOTE: After passage of Proposition 13 in June 1978, 'Huntington Beach paid
off both ‘their agministrative and mstructlonal computers with school reserves
* that would have \)therwme revertedto the State. As a result of Proposition 13,

computing s actually on a stronger financial base, The 1978-79 budget needs to,
include only student staff, mamtehance, communications, and software leases.

INSTITUTION PRODUCTIVITY

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

\ T
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o " ——— Student. Accomplishments
?‘\‘ . .'\ ._f’ ' o . _“ ' - ‘ ) - |
l o "1 o Student étlcéd;rlplishmer;té'are in the éz;tegoriés:‘ ,
o, : ® projects St -
- g o awards ) '

® employment

-

- PROJECTS , | ,
w o Students wrote a series of on-line‘pfograms to-carry all scoring and

: results of a county-wide academic decathalon hosted by a Huntington
; Beach high school. :

A student authored a pri)g'ram to survey all County school pro-
- /_;Qsional salaries on the HATS computer.

I4
AWQRDS ]

. ‘ A 7th grade student won }he 1977 Cdunty Science Fair with-a com-
i puter project. ’

EMPLOYMENT

’ A student is working 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: _ o ’

¢ Elementary and High School Cross-Age Tutor.

e Exploratory Work Experience :
Employed Work Experience - L , M
e College Aide (Alumni only) :
e EDP Intern

o ‘ 1y R

L]
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Student Accomplishmqnts

-

These aides have:-
e maintained and modified the instructional system

e created SOphisticatec_l programs for teachers and other
students

o~ provided tutoring for less knowledgeable students and
teachers. ‘

N .

L2 . -
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-Spéetrum of Applic‘ations

‘ ) .
MATHEMATICS , . "_ '
Computer Programmmg, Teach ASSEMBLER progmmmmg
Computer Programmmg Teach BASIC and VSBASIC progrqmmmg
General Math. Use a math program (MATHPAK) for drill and prac-
tice (limxf.a use), .,
. * Btatisties, Use a statistics package (STATPAK) for derivation of
" Chi- Squares, etc. . . _ P
' . ' . . L . %'
,,SCIENCE . _ -
APL, Teach APL programmmg ' : : AN
Individual Projects. Students access ERIC (DIALOG) for computer t
thes of educational research literature. .
‘Exfe/Physlcal Sciences. I_-Iuntmgton I sxmulations.‘

SOCIAL STUDIES - S . .

= US..Government. Huntingten II simulations. X

BUSINESS .

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

COBOL. Teach %\pBOL programmmg for business applications.

WORD PROCESSING. Emulate IBM Mag II:system and video display
equipment via SCRIPT a computerized word processmg system

4 4
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. L o .  - o Spectrum of Ap;plibetions
' — e
‘ r \' l * - . ’
\ s .. :
ENGLISH SR e
; ‘ Commuhicatioh Skills. Spelling tutori;l (drill and practice), v  ° .
Co}lege Compositwn Use ERIC (DIALOG)"for ‘computer searches. . Q‘
 Speech, Tournamént scheduling Lo R
e . . ‘
GUIDANCE -

CVIS§, a career educatnon mxhtary, and scholgrshxp mquuy system

PHYSICAL EDUCATION -

Scoutmg analysxs system for football S —
Competency tests and storage system.

MEDIA sshvuces |

On-line media materials ordering and distri:lzution.
)
LIBRARY
Overdue book system (student-developed program).

-

WORK EXPERIENCE

CVIS -career exploration. School and District explotatory and
employment positions as aides in computer centers.’

A
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. —~— Computer. Literacy

LU - : e o ! r
R . / | | s
Computer litera¢y programs exist for four discrete gro_ups', The goal
. is to constantly broaden the scopé and depth of literacy for eac__h group.

FOR: . Board of Trustees = ‘ _ R
BY: ~ Division of ‘Planning, Research and Evaluation L =
SINCE: 1974 o _— -
PROGRAM: Annual report to the B_Oar'd 1desc;ibing the rationale behind
.o 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 p.rid admin-
istrators to.it)suré\their understanding of the jsues when
approving ‘sharing gujdeliheg and expenditures.
.8 . R

FOR: Administrators
BY: Diﬁsion of Plaﬁ‘ﬂipg, Research and Evaluation
SINCE: 1974
PROGRAM:  Annual 3-hour meeting to help administrators understand {n—

the need for instructional computing and to plan next
year’s goals, for both ac&ﬂemj\c 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.)

108




Computer Literacy .

FOR: -  Faculty and school staff ’ - Ce

*‘*
BY: {HATS staff R
3 SINCE:  .1968

" PROGRAM: Each principal is held accountable to maintain at.least one
) teacher knowledgeable about computing. :

HATS provide$ short system orientation workshops for
these teachers. Self- help manuals are also avallable

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 AL
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
other students. Inexperienced users often access CAI
tutorials and the Huntington II simulafions.

1 19 - ‘ 109
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Computer Literacy

IMPACT:

110

.

Formal computer science courses and[or umts m program-

- ming'in all schools.

Half of all Huntington Beach students have used the HATS
computer before g’raduatmn

&
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FOR:
BY:
SINCE:

PROGRAM:

IMPACT:

Computer Science

\Inter;estgd students, grades 9-12. 1200 students/year.

- Teachers in,Math, Business and Science Departments.

1968

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 arfli students in the different schools can
develop the best academic computing program for their
needs. . N

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

1]
Each high school has a different progr(m. For ekxample,

‘whereas one school may emphasize data processing,

another would concentrate on computer math.

One-semester courses in five programming languages
(BASIC, COBOL, ASSEMBLER, FORTRAN, APLJ are-
offered. - T

Course titles include:

e COBOL/FORTRAN/APL
Computer Science
Data Processing
Computer Math
Advanced Computer Mdth
Business Office

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

11
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Outreach

COMPUTER FACILITIES

HATS is used by 5 feeder elementary districts. . Free'mstructlonal
computing is provided with $20,000 expenditure for administrative c0m’ :
puting services by each district (see Guidelines, Figure 2)

Distant districts are issued demonstration accounts for browsmg
s through the system’s programs. .

EXPERTISE

N

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 trammg in the area,

Numerous visitors are provided demonstration workshops
Huntington Beach publishes a newsletter several times each year.

s

12 \
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Mr. Glen Dysinger discusses the experience of‘Hunting_tofi Beach.

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

———tOmputing pregrams. At Huntington Beach they feel this is proof that

decentralized curriculum development is far morg 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 ajdes staff the gomputer
center is the avoidance of the computer guerilla warfare (e.g. students
trying to outwit the computer to make it unavailable 'for otherjusers)

- which has occurred in many other high school computer systems.
.USE ’ '

®
f

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 (CVI1S) and multi-compiler programming can
exist on the same system with GAI 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.




v

Lessons Learned

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

« and social science by using s1mulatnons

Once classroom computmg is established, a District must anticipate

-expansion. Providing for the future incame necessary to achieve growth"

must be an mtegral part of the program.




Plans and Goals

", USE . - \\ y y/

A goal of HATS is to expand beyond programming into additional
. - instruction on word processing. The business departments use HATS to
simulate a small business computer environment, as well as emulate_
sevetal 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.

X

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

SOFTWARE

Plans call for adding more compllers mcludmg PL/l and Alg
They also hope to install a new version of their timesharing system
MUSIC IV.

f .
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Huntington Beach Union High
. School District -

- 5201. Bolsa Avenue o
Huntington Beach, CA 92647

Contqcts .

Glen H. Dysinger

. Assistant Superintendent .

Planning, Research and Evaluation
714-898-6711

14

Joe Mona, Manager ‘% .
Data Processing

Greg Keilin

‘Data _Processin.g Intern

Tim ' Robertson

- Data Processing Intern

<
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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 Votchko
Circle View Elementary School
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' GEORGE WASHINGTON H
DENVER, COLORADO

.

-

SCHOOL

George Washington High School
Computer Mathematics curriculum
provides students an opportunity to
do in-depth projects. These projects
" benefit not only the student, but

also the I9ca| schools and community.

. \
r
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SIZE ’ S Lot i

¢ : u‘-.

2000 students grades 10 12 111 faculty.
One of 9 hlgh schools in the Denver Pﬁbllc School System

[

q“STUDENTS o | T T
) . S H . e e o
Students are 51% white,’ 43% blac‘k 3% Hlspamc 3% dther

The majority of black studen‘ts Bre bused from another'area of

" Denver. . Ao

48% of the studéhts apply tb college. [ “

Al

CURRENT ISSUES

George Washingbon has been adjustu’ig its counseling services and
curriculum to meet the occupational needs of the minority students.

The George Washmgton faculty is strlvmg to dispel the notion that
~a student cannot obtam a quality educatlon in a city school,

Similar to many other large. city- school systems, the Denver Publlc

Schools are faced with budget cuts, busmg, declining enrolments and %
the loss of upper middle- class students to suburban schools.

N 'A
y . . » )
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The Past Sixteen Years

4 In 1960, the interest in. computers shown by members of the Math
Club and tjhelr 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 programmmg

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 flrst offered by Denver Pubhc
Schools.

School system wrote their own 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. : .

. 1o © 121

v : ~~




The Past Sixteen Years '

1972

1973

1974

122

e

" George Washington hired a Math Lab Supervisor from Award
. for Excellence funds g 1%» {,#“' & S

Yo

U. S Department of Transportatlon recognized st:&ent- )
written carpool program. Dr. Hoffman was released from
teaching to aid dissemination and implementation of the
program within the Denver metropolitan community.

"Computer Math units, involving computer applications-
_from Algebra through Calculus, were published through
“the Umversxty ‘of Denver. ] '
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. "rgami'zation and Managem_ent of
—Academic '(io'mputing

@ - BN Pk
, . ~' N —

Admmldtratwe and instructional” computmg share the same computer
at a central locatlon m the Denver Publnc Schools

MANAGEMENT . T

Administrative computing and instructional use of the large scale com:
- ‘puter is controlled-by the Executive Director of Education and Management
Information Services.

Instructional computing is under }he auspices of the Supemsor of
Mathematics Educatlon Curriculum’ Development

Computer math teachers irt each school plan their courses and manage

the use of computmg facﬂltles by faculty and students from other departments.

oy
»

STAFF

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

Ge6rge Washmgton s Math Lab, including most of the computer |
‘equipment and resources,’ is managed by a paraprofessnonal aide. "

N f

. COOPERATIVE ARRANG EMENTS

George Washmgton 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).

o B PX
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Student Access to Computing

\
L ’

COMPUTERS o x ‘

q,
Access to Denver Public School’s Univac 1130 ’
6 .programmable calculators: -
2 Monroe 1880 _ . ’
Hewlett Packard 25
Hewlett Packard 65 -
Wang 60 . oo A
Texas Instruments §R-52
TERMINALS - . -
6 TTY!
1 plotter?
" 2 keypunches?
USERS L ”

Five classes of computer math and consumer math students as well

- as other interested students

. WHERE

Most students work in the specially designed Math Lab 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.

! Inciuding one shared with the administration, )
?For Monroe 1880, Sy ’ 3
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\ . Costs and ’Budgetihg

FUND(ING"

'Coml;uting is’funded totally from local Distfict dollars. Approxi-
mately 30% of the total computing budget is for instruction.

- BUDGET HISTORY | | - e
Instructional computing by calendar year has cost::
Denvet Public Schools ' George Washmgton High School "
1970 $184,000 - 1975 - $35,173
1971 $184,000 . 1976 .$37;5639
1972 $202,000 1977 $39,573
1973 $202,000 ) 1978 $35,498

1974 $232,000-
1975  $232,000
1976 $270,921
1977 56,120 : _ .
1978 $333,559 ‘ —

. . Figures include equipment, mamtenance, and techmcal system
support staff for mstructxonal computing only,

With the exception of Denver’s Opportumty School, a vocational
high school, George Washington, uses a greater proportion of Denvers
mstructxonal computing budget than any of the other elght 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).

e
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Student Accomplishments

¢

Student accomplishments are in the cafegories of: _ . ,

® projects
® awards
¢ employment

PROJECTS

A second-year computer math student at George Washmgton selects
an area of interest and undertakes an independent project. Many of these :
projects have provided computer software for other. courses at George
Washmgton as well as vanous commumty orgamzatxons

In 1973-74, four students designed a carpooling program. The car-
poohng program examines a digitized map of an area, calculating con-
centric circles from 1/2 to & 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 pro was 50 sophis-
ticated that the U.S. Department of Transportation invi ed representatives
from George Washington High School to Washmgton 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
entlre 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 from 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 US. One

of the students was hired by the City and County of Denver to estabhsh
carpooling for cxty employees.

125 .-
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' ‘Student Aésxmp.lishments

) N\
- . . ) : \

In 19717, a student designed a regression model of sales tax re‘"éhues
from 34 basic industries in the city of Denver-to help the city and county
_ predict future revenues from tax receipts. The student v‘ subsequently
‘hired 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 retlred Jewish communi

StudentA 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 seach budget considerations, infla-
tionary spirals, simple certificates of deposits, population growth, pollu-
tion measurements and various saving plans (e.g., [4, 7.]) ’

! Cuzrent student projects include a poll analysis for the Governor’s
re-electibn campaign for prediction purposes. -

-
’

'

AWARDS

Science Fair winners in 1962.
\Fnzes ip programming contests in 1963 and 1964.

irst student-presented papers at a National Council of Teachers
“ of Mathematics Sectional Convention in-1965.

13" : 127
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" Student Accomplishments

EMPLOYMENT

Many students have entered computer-related careers including:

- e Computer designers for NASA, Texas Instruiments
e Programmers for NASA, ‘State Departments, Corporatlons
e Editor, People’s Computer ‘ .
e City Planner R
e Consultants for Monroe and Wang Calculators
e Computer science teachers

<

REFERENCES

(2, 3, 4,5, 6,7, 9, 10, 12.]
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_ SOCIAL SCIENCES

MATHEMATICS S e

4

o Spectrum of Applications

" Progtains for. use in vanous dmc:pllnes were wntten by second-year
Computer Math students.

About 12% of the students use the computer eaéh yea.r Appllca-
tlons lnclude the follong Ceov L . .

~I
.- i

Consumer Math units probablhty expenmenfs graphmg The com-.

puter: science ;program is also admmlstered by the Mathematlcs .

Department . . o o '

SCLENCE

" Physics experiments; curve-fitting for Chemistry study of heart rates ,
" in Blology, rainfall, temperature predictions in Ecolegy .- Mpdelmg
‘of energy use in students’ homes. Development of an “ideal’” :
computer-managed home in terms of energy. :

A ¢ .

-

Sociology, questionnaire anals;sis;jfsycholo'g, biorhythms.
" ENGLISH LT P

L

Analys1s of similes in Shakespearean plays . ! K

Haiku poetry. program for advanced placement Engllsh classes
ART oL S -, SR .‘z;\'_l_,

Calcul tlon,.pf the kiln temperatures that. are required for van}x »
glazes -A new program is being’ developed to determine the mo’

J

LT




Sbéctrur'n_ of _A'pplicatidns

MUSIC
Development of music with chords. ";

EXTRACURRICULAR ACTIVITIES - ’

1l football statistics are calculated by student-written computer
programs. Golf handicaps for students are determined via computer,

N

130 -~




‘_éomputer‘ Literacy

'l‘here is no formal computer literacy program at George Washmgton
however Consumer Math Students as well as students in some other dis-
_ciplines are exposed to computing during their courses,

Al

L
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‘.\‘AL ——————Computer Science

FQR: . . 50-80 students each semester grades 9-12 1

BY. 1-2 faculty membgrs from the Math Department
SINCE: . 1960 mformally, 1967 formally
PROGn_AM:

Two-year Computer Mathematlcs Prpgram,

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
® curve (on a pletter), a Gaussian analysis of a system of five linear

~ €Quatjons with five unknowns, and simple statistics Wlth the plottmg of
tegressnon lines.

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

Third and fourth semester students find an area of interest that
_le'lds itself to computer application for an/independent Project. They
. &S0 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 Cl‘lSlS)

'

i ' ) : .
Ninth graders do not attend George Washington, Feeder junior high schools can
m‘ke informal arrangements for_their better students to come to George Washington
t0 ‘take these courses.

“*
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S — Outreach

Computer Math umts deve & at George Washrngton were published
Fy the University of Denver Mathéfatics Laboratory with support from -
the National Science Foundatxon [4].

Computer~onented Consumer Math umts developed at George
Washington are used throughout the Denver metropohtan area.

COMPUTER FACILITIES - o h

The Math Lab at George Washington is avallable for uge by locql .
junior high schools. . S

EXPERTI‘SE

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 DwS'er made a movie on “solo computlng” at George

» Washmgton for the National Science Foundation. -

The Natlonal Council on Quahty Education made a movie for jts »
members hlghlightmg George Washlngton 8 Math Lab*

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

COMMUNITY'§ERVICES

Student written programs have beneflted the commumty (see
Student Accomplishments). -

[b
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— Lessons Learned

ADMINISTRATIVE SUPPORT . N
l{. ' »
Dr. Hoffman'’s advice to those w1th a commitment to academic com-
puting is to persevere at higher and ‘igher levels of the pdmxmstratxon
One must, persist until the backing of principals, supervisors and super-
mtendents is achieved.

Certain techniques for pleading the case of instructional computmg, &

such as picketing, media attention, and competing for and winnin awards,
can all be effective. . T S
. : - £
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cw o Plans and Goals

EOUIPMENT

Denver Publxc 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 centr: system, and lower the costs.

Dependent on the outcome of the study, they plan to: enther upgrade

' the central ‘computer or provide microcomputers to the schools. They

a currently tending to lean toward purchasing mxcrOcomputers to
replace schools’. tlme-shanng terminals, e .

George Washmgton ‘hopes to increage the nimber of terminals artd/or

' ‘microcomputers in the Math Lab, ificluding additional graphncs équipment.

At George Washington the staff is stnvmg to mamtam a viable curri

culyfir that reflects issues in contemporary society. A review of tech-
niques found in new textbooks proVId_es a basis for curriculum revisions.

ah
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 George Washington High School ° Irwin Hoffman =~ .
665 South Monaco Street 4 Computer Math’ Teacher:
+ Denver, CO 80224 e S C :
(303) 899-2214 - " Mr. Ranney, Chairman .
: .~ - Department of Mathematics ~

.4,

L ‘Russell Anderson. o
Pl Math Lab Supervisor ~
S CoL Bill Paxsons, = . 'v ~

< . .

_ Denyer Public Schools | L Larry Costa  © '
Denver, CO - Systems Software
' * William Goe -
_ Math Coordinator

Tom Hanson

. - Executive Director,

o ' . - Education and Management
' ‘ o Information Services

Dr. Brzeinski = - S
. Superintendent EAR R
. ' Denver Public Schools
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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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Profile

N

SIZE

Lincoln High School-.has 1800 students, grades 9-12; 85 faculty.

District #271 is a suburban district with 3 high schools, all‘offermg
a complete program of general educatlon

. STUDENTS

Students are pnmanly from upper mlddle-class families; léss than
1% minority enrollment. 60% of the students attend college. ’

CURBENT ISSUES

District enrollments are steadily declining; elementary schools are
closing.

Wy

~ 139

140



- The Past Thirteeh' Years

»

Academic computiné 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 TIES network in
1967, computing applications at Lincoln have steadily ificreased. Facili-
ties and support provided by TIES have been a key factor in the increase
in instructional computing.

1965
1966

1967

1970

1971

1972
1973

1976

Lincoln feased computer time from a commercial time-sharing -
service. :

Educational Research and Development Council of the Twin (
Cities Metropolitan Area conducted feasibility study for TI

TIES-formed; 19 school districts Jomtly owned TIES Aas mem-
bers of a Joint Board. " .

. Lincoln math department used TIES system for computer math
" and programming.

TIES offered teacher in-service.\ Science department faculty

_attended in-service and undertook the administration of aca-

demic computing at Lincoln.

.Science faculty members developed Computer Technoloyy
Curriculum,

PRI

Lincoln acquired .2 additionaj\terminals.

TIES offered an in-service coﬁ&se 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.

Lincoln acquired video display terminal.

41
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The Past Thirtéen Yegrs

1977

1978

142

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.
50,008 employees, and 300 schools.

Project Success, a program for learning disabled students
initiated the use of computer centered activities.

\
Lincoln acquired the use of a Chatsworth Card Reader Lincoln
initiated activities invblving student marked cards in both~
Computer Technology Courses and in science applications.

Lincoln initiated test grading and. analysxs usmg student marked
test cards and the card reader :



"Or_iganization a_ﬁd‘, Management of
+————— Academic Computing

’

Lih)ln 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 k e
Each meniber district of TIES has an Educational Information Sy's-"
tems (EIS) Coordinator, responsiblé for liaison'with TIES and coordina-
“tigrof 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
® Division. Mr. James Burke is the leader of the Division, and Terminal
Supervisor.

SUPPORT

Support for academic computing (e g., computer operations,
maintenance, programming, advice, training, documentation) is provided
by TIES personnel. '
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Student Access to Computing
COMPUTERS.

_ Access to HP- 2000 at TIES N

Access to CDC Cyber 73 at. MECC (anesota Educatlonal Com-
" puting Consortium).

TERMINALS , o L |
7. terminals incldding: . _— ! .
LA 2 DECwriters ' . A ) .

- o N -

1 Teleray CRT .

\_.__ 4 Teletypes . ) o o
* '1 card reader ' : ‘ * L
‘ 1 plotter on periodic loan from TIES ) S ‘ .

USERS
One thlrd to one- half of the Lincoln students interact W1th ‘the com-
putér each year. i

125 annual student users for each termi'naf, 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

W

Account numbers are assigned to all Computer Technoldgy students
- Other students use faculty accounts. _
Students have access to terminals 8 hours each day.
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— Costs and Budgeting

FUNDING

foey '-"5\7\":;.._ .
The District pays -‘-$10?§'5‘ 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 e
1969-70 $ 500
1973-74 $1700 .

1976-77 | $3500 .

These costs include only termmals and mamtenance for instructionatl
+ computing at Lincoln, Gomputer tlme and in-service trammg is provided
" through TIES. ‘

‘ _
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St'udént 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 business 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.

i
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———_Institution Accomplishments
’/ . | <
STUDENT ENROLLMENT

Student enrollments in science courses, while decreasing nationally and
at othey high schools in the District, have increased yearly at Lincoln.

o l‘lxmn'ple: 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 preyious enrollment of 15 students/quarter in
comPuter math (since discontinyed).

COST AVOIDANCE' S
Computer simulations used by the science instructoTs are alternatives
f91‘ 'e?‘periments that would normally be dangerous, diffic_ult Or pro-
, hibitlvely expensive, An example is a simulation of an acid-base laboratory
titration ysed as an introduction to the laboratory process. :

s

-

STUDENT EFFICIENCY

- :Dat reduction programs to analyze students’ science laboratory
results have been found to be effective teaching aids. These Programs
relieVe the tedium of repetitive computation that formerly might over- -
5had9w the development or demonstration of a major point.

§ . The availability of computer facilities and learning materials provides

; an effective set of alternative learning adtivities for learningdisabled stu-
dents gt Lincoln. The staff believes student motivation has increased from
using the simulation, drill and practice, and gaming actjvities.

3. X -8
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Spectrum of Applications
"3‘6'0%‘of departme‘rii:'s use computer facilities; 25% <;f stéff are currently

involved with computer activities. 34-50% of students each year ex posed
to.computers.

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 S

Political Science: Election simulation
Economics: Manggement simulation ‘..

3

'GUIDANCE

Career information available via GIS (Guidance Information System)

“and MOIS (Minnesota Occupational Information System). .. :

SPECIAL EDUCATION | o

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

® Foreign Language (vocabulary drills)

. ® Btsiness (introduction to data processing)
® Athletic

Industrial Arts

P

b



-~

-

FOR: ‘180 stlidents each year. of varying ability, all g‘rades.'

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

SINCE:  ¥1970- ‘ : ' y

PROGRAM | ° : .

Computer Technology 1,11 and III a three-quarter course sequence

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

Student activities are built around a series of obJectively defined
tasks requinng interaction with the ‘computer at a’ terminal and producing
_a printout as’a result for instructor evaluation. Prov1s1on is made for an
" incoming student with prior computer experience and prog‘rammlng skilla
to demonstrate these capabilities and enter-the class sequence with
advanced standing. e

This program allows the students, through a sequehce of self-directing
hands-on computer activities completed at their own pace, to develop pro- -

gramming skills (in BASIC only at ptesent) and a direct knowledge of
computer operation. As progrgmming skills, grow, the second and third
quarters of the sequence involve some selected activities introducing, appli-
cations of these techniques to specific disciplines. Additionally, cotirse
design allows the instructor to develop, in depth, the supplementary topics
concetnéd 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 prov1ding students with their
individual assignments.
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Plans a:jd Goa’ls\ |

"
v’

EQUIPMENT .

o o~ .
- In the fall of 1976, TIES established a task force to develop a long-
range plan delineating TIES developmental, operational and delivery caps-
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 terminals for every
port. Several options are being considered. All involve a g;-édual ,phase-
out of the Hewlett-Packard systems on site and a long-term reliance on the
MECC Cyber 73 fqr time-sharing services. -Schools will use microcomputers
to fill additional needs not covered by time-sharing services, The cufrent
focus:of the microcomputer activity will be on the Apple II, the camputer
that will be acquired by the schools following the award of a statewide bid
in the fall of 1978 [2] E -

USE - ‘

. . . " S [} R

Lincoln has recently acquired a card reader, and the staff is planning
the mast effective ways to use it. For example, one potgntial application
wauld 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' benefit from exposure {o a variety of computing languages.
This multi-language capability will be available by,using the newly acquired
card reader, : S

In 1977, Project Success students used the Computer Curriculum n
Corporation’s drill-and-practice (language arts and math) programs during :
a six week demonstration. : » :

... Although the cost of continlling to use this package was prohibitive,
‘With respect to the project budge_t, the Special Edugation Department will
e!fc'pand the use of computing activities with these students in the fall
~of 1978, ' T _ ‘

-

’




USE v

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 computets 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 ﬁmth computing. .

Mr. Burke states:

-

“Even with direct in-service support from the TIES .

congortium and a'general Willingness by many staff members

to operate an actnvnty]centered educational program, there is

no magic method to involve reluctant teachers. A measure of

our effectxvenegs is the rather widespread use of computer * .. .
) actlvmes across a variety of disciplines as opposed to the " ’

qomewhat limited number of faculty members involved in . e

actual usage, Progress is slow, but{ersnstence pays off.” :

Another observatlon 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 ¢lassroom activities.

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

lgo
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AT: Lincoln High School .
8800 Sheridan Avenue Soyth
Bloomington, MN 5543}

.-

S

" AT: MECC
. 2520 Broadway Dnve

" Lauderdale, MN 55113

-

TIES »

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

AT:

AT: Independent School District
#271-Bloomington
10025 Penn Avenue South _

Blpomington, MN 55431
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- Dl;ector

Contacts

James Burke

‘Technology Division Leader

(612) 881-5891 -

.Dr. Kent Stever
Principal

Robert Pmtpzm
Instructor: Physics and Com '
puter Technology -

" Joe Hutton, Jr.

.Social Studies &

Marlene Pinten "
Counselor h

Dorothy Arkq
_Preject Success

Instructor

%
Helen Koéh B
Instruetional Coordinator ’

Lmda Borry .

‘I‘nstructlonal Coordmator '

James Hoffner T ' \~/§
TIES Instructional Services ° '
Dan Forde

¥/

TIES Instructional Analyst .
Donald C. Holznagel
Manager, Student Related Systems

Dr. Orville Ruud
Director of Data Processing



e "'Refel‘en‘ces

" 1. < Burke, JW,, “Interactwe Programs in Chemncal Educatmn " Paper
" presented at meetmg of anesota College Chemistry Teachers, 1978;

o4

____~2._.....Eozda,-l}..,- Rage i ' BT ‘Nncro-
g a processots in the TIES Eqvn'onment TIES 1978 7 *

. 3. Report o.:e Minnesota Educauonal Computing Consortium (MECC)
* . Microcomputer Task Force; MECC, 2520 Broadway Drive, Lauderdale, :
Minnesota 55113 May, 1978 '

4, -TIES Txmely Toplcs TIES. Newsletter 925 West County Road B2,
St; Paul, anesota 55113 March 1972; o
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APPENDIX |

Sample Computmg Aétwntnes

.
e,
S  ACCESS
PERFORMANCE OBJECTIVE: ~ . - ' .
The gtudent will be labl_e, to access the Time-Sharing eystem. E
ACTIVITY |

The procedure whxch is bnefly descnbed here will be fully demon-
strated m class :

' I. ' Coupler Switches
" A. 'ON-OFF : ON T , K
- B. DIRECT-ACST: ACST T
: HALF FULL : FULL

‘.:‘..' . . ¢ I Terminal Switch -
e LINE- OFF LOCAL : LINE

. Phone ,’ ‘
_ A.. DIAL 636

- B. - Put.the phone in the coupler with the cord end in the
‘ nght posxtxon

[}

IV Log-m Routme e ' .o 1

o4 “A Type any number and the ~ key, '

B. Type or tape the lég'm cqde, ID, and @ Key.
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Sample Computing Activities:

~

PERFORMANCE OBJECTIVE: .| cHeck BOx .

The student will be able to design a program
which uses READ and DATA statements to_input

Both priof to and during a 1oop.

e

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 sg__tement

g
FY

.EXAMPLE: Your previous program,on areas of circles might have
* looked like this if the DATA statement contamed the
number of radii: .
10 PRINT”RADIUS”, “AREA”
20 READ N
30 FOR J=1 TON
40 READ R
: 50 A=3.14*%R12
. 60 PRINT R,A

70 NEXT J }
80 DATA 3,238 ° -
. 90 END
?~ “INSTRUCTIONS: ‘
»  We’ll call this exercise “CHECKBOOK” Devise a pr(gr{m that N ,

reads the initial balance, the' number of checks, and the amounts from
a DATA statement, and then produces an ‘output like the one that
follbws, -

. s | Iﬁ
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Sampte Computing Activities '

RUN

AMOUNT BALANCE S

: 300 o R

45.67 254.33 REEE
2312 231.21
145.98 85.23

. ’\
DONE

et 4
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1600 students, grades 9-12. 100 fg ty

STUDENTS* S T }
: .

T

CUBRENT ISSUES / A T

N -

One of the 4 high achools in’ the S School Dlstnct

& oy

Students are from mlddle to’ lower mc‘omé fam:hes llvm m the cltYQ

North Salem’s student body is pred¢mmately white. Students of
Spanish descent constitute the largest mmonty group. The black : A
population is increasing and there a.re some Korean and V1etnamese
students. - :

35% of the graduates attend college 20% seek addltlonal formal
training at ah institution not class_lfled as d 4-year college. .o

‘e

The Dlstnct 8 budget is often a source of uncertamty, Whlch makes
plannmg difficult. Voters have direct control over the .annual budget,
and ‘measures slmllar to Cahfomla s Proposition 13 are expected.

‘The Comprehenswe Education Process (CEP), an on-going pto;ect to

improve curriculum coordination. in the District, began in 1973. The
CEP is making exphmt the major things which students should knowy*
do, or feel through their sehoohng experiences. '

North Salem constructed in 193‘7 ‘is currently engaged in a large
building r;/novatlon prolect
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e
The Past Slxteen Years

i

¢ - ‘e
. /-'\\

. was their participation in’the regional Computer Instruction Network. (CIN}
, ._»Wxth the advent of mlcroprpcessors, the program has exggnded on ‘a mini-

« e

A major factor in the growth of academic computmg at North Salem ; B

r
fy

d ets - '4 »

1962 *Mrs Manan Putnam offered one-month ptogrammmg umts m
. 'y muchme language on an ECP;IB computer
. ‘ ) v
1965 «°  Salem School District; the State Department of Educatron, e
© ¥ and Marion’ ‘County Intermediate Education District co-
“operated in a proposal for a computer network- under Trtle I -
of the Elementary and Secbnddry Educatronr Act T

. 1966 ) Forty secondary schools ina fqur-county area partrcrpated in " -

an 8-month planning phase for their pro;ect
1967, The. grant was fupded. Computer fnstruction Network"(CIN)
- R operated through the Marion County IED CIN received
$100,000 per year for three years. -

1@67_-70 ‘ Teachers recewed comguter programming educat;on through
classes offered by CIN, especially teachers from the forty
partlcrpatlng bchools ‘

¥ ; 1
_ _‘I968-70 North Salem. partlcrpated in the Computer Instruétion Net-

work (CIN)
‘ Computer prog:rammmg was introduced mt the high school
curriculpm. © -
1970 * Salem Public Schools purchased a DEC PDP 8] from CIN c
1972 North Salem made arrangements for time-sharing services from

Oregon State University.

1974 = Mr Jaqmss was hired to teach computmg at North Salem.

Two courses, Introduction to Computers and Advanced Com-
puter Programmmg were offered.

e -5

.
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‘ The Past Sixteen Years

3

T =
&

' subject area classes. ; «’

"-‘S v
1975 j'“..w DEé Classlc was pu_rchased on 5-year plan to replace tlme-
- < . sharing termmal & .
197577 Oregon Mathemigtics Education Council (QMEC) from fuinds _ :
... 7 . made avajjble by the National §uencé‘;t0undation awarded +
o “a grant to- My, $aq mssto teach night clidses for teachers -’ :
. (ﬁomputers in‘Education and Comput ogrdamming in -
.19.7‘6';' Tra.ve}mg computer terminal was made avmlable to teachers
~ throughtout the District on: ‘an ‘experimerital basis; ‘North. .~
" Salem students began to'access the computenzed Career PRI
PN Informatxon System (CIS) o “ et
~b"v’l ~ - ) w 4':.
1977 IMSAT mlcroprocesspt purchased TR i «%}
’ i
Instructional softw%r m several cllsclplmes was adapted for Y
: useonthlssystem o e 3 L
1978 Commodore 2001 PET computer purchased

IMSAI used to demonstrate computer programs relevant to

ultnomah Cotinity Educational S‘g!‘nces sttnct funded-a
committee, including Mr. Jaquiss,'t§ write course goals for
Computer Eddcation. 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 Multnomah. County ESD, ;the
'1‘n~County Area, and the Portland Pubhc Schoog;

.
',.%‘ e
. 4
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Orgamzatlon and Management of
SRS —Academic Computmg

« e

The Salem Pubhc Schools have centrahzed faclhtles for admmlstratlve
computing. Each school in the Salém system orgamzes"and manages its
own mstructlonal c,omgutmg program

A

L R—

MANA’GEMEN‘? ’

¢ North Salem,- Mr Robert Jaqulss, a teacher in the Mathernatics’

Depprtment teaches all computer courses, He manages the computer

systems, software and courseware development and does all. planning,
mcludmg equipment aequlsltlon and budget-proposals. e ‘

et control is the respons:blhty of the Pnnclpal School Board -

,and S ntendent L .

STAFF o |
Studenté proi;fi&e operations and proé;fejx_\iixjng :sl;lpport_.‘_
SUPPORT.

Strong D'lstnct admmistratnon support for mstructnonal computing
is lackmg .

o Budgetary constramts force admmlstrators to consld,er:,limiting o

-estabhshed

expanslon of, .or drOppmg, computmg programs.
A ccmmlttee for computer education was d1scussed but never

Py
’

- s

F;ACULTY INEENTlvEs | , ' o

Training for mterested teachers in the District was prov1ded in
1975 77 in fre¢ evening“classes ﬁpught by Mr. Jaqulss (4,5, 6]."

Funding for these courses came from the National Science Foundatlon
to the Oregon Mathematics Education Councll (OMEC) to Mr. Jaqulss

1Y

15y .
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‘ Organization and Management of Academic' Computing

-

P

A total of 43 teachers partxcxpated Teachers received graduat,e credlt _
from the Division of Contmumg Educatmn through the Umvenuty of .
- Oregon.

The Oregon. Mathematlcs Educatlon Councﬂ pald for summer school
d courses for Mr. Jaquiss for three years,

3
, The ‘District has granted professlonal leave and paid expenses to T
'enable Mr. Jaquiss to attend several computer conferences,
¥
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«——— Student. Access to Computing

. COMPUTERS AND TERMINALS

e DEC PDP 81 with an ASR 33 TTY

. ASR 88 TTY - V > ' IR
e MSAI, 2-80 CPU wlth VDM 1, ASR 33 TTY dual flopp  isks s
. Commodore PET :

Access to Willamette Umvetslty in Salem for the Careet Informa-
~ tion System (CIS) . '

.

- . . . I . . . /\/\
WHERE . S .
T Two locatnons in the hlgh school:
_Guidance Department -and * B R ’
C?mptﬁer Educatmn élassroom. L
-v-HOW.

Appomtments gre made by students to use the Career Informatlon ,

o7 .Syst.em , A

‘. Studénts have access 9 hours each day to the above eqmpment , S '
 located in the Computer Education classroom. The one-user systems do .

not requxre formal account numbers v _ Do v .
. Kd X . i ) : A . )
v "‘\ )
) .l.
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——Costs and Budgeting
. _FUNDING
Instructional computing at North Salem is currently funded by their - ,
~*for the vCotﬁbutér'}pstmction Network and from the Oregon Mathematics - .
.+ =" Bducation -Coundil.  The policy at North Salem is-t6 promote ‘low-cost
*v compputing. R S
] ' T . .
BUDGET HISTORY S
19"3-774 $6,130 per year"
197778 $6,000, - - | _ s
Figures include lease,'pufchase,' and maintenance of equipment for * .
instructional computing at North Salem High, '
".:J g : ..v‘-",.,:,..’ . F
b
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Computeroscxence students accomplmhmgnts at North Salem are

Student ‘Accomplishments ..\,

reflected in the pro;ects they \mdertake. _ R . 1o
Pgo.uscrs A , RN
Advanced students have contnbuted system goftware for the various . - » ¢

. computer systems at North Salem. Many of these modlfxcatxons have
‘increased the ease of usiffg the systems, . :

Students have adapted programs,. mcludmg the Huntmgton II slml,l--_-
latiofis, to run on’several of the computers . L R )

J\
‘Students have demonstrated instructional computing appllcatlons 10
* teachers with no computing experience and their classes :

Students developed a senes of progtams to teach concepts in- Per-
, . sonal Finance classes, as well as programs tq be used by the~F1na‘nce .

e teachers to prepare the1r dxtto masters
VA student“developed a vemon of the FOCAL langﬁage précessor for@

the DEC CLASSIC system' to, prov1de other students with" more vaned
programming expenences 0
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D . {Slgectrﬁm/of Applications

& . Con@uﬁp&@cienéévs‘tudef;ts are the prim_ary computer users at North
. Salem. They are currently adapting programs relating to other discipline
-areas, for use on their small computers. One computer will travel to

various subjeét area classrooms. Programs ready, but not yet in use,
"+ include: » ~ '

o\ Business simulations .
hemistry tutorials-

” Social Science simulations

® Physics and Chemistry simulations

® Personal Finance programs to teach  about loans and
. interest rates .

GUIDANCE -~ Bt o

Career Information System (CIS) is used by 700 students per year,
and by all students before graduation. :
;i v -
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—Computer Literacy

W
AR
'_,':‘:a

.Computer hteracy is the ma_]or goal &wNorth Salem’s academlc com-

puting program.

FOR: All students, interested faculty and parents. .

. r 5 ..

50 students/year participate, grades 9-12.

o L A | : -
BY: Mr. Jaqulss, Computer Teacher in the Math Department
’ ‘ _ N

SINCE: 1974 - g ¢ °

PROG RAM ,

Introductxon to the Co Juter (one semester). This ¢ourse 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 objectiveg 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 is glvdu examples of
numeric and non-numeric applications of the computer in our saciety,
and is able to state some of the implications of various uses (and mis-
uses) on individuals and on doﬂ:;ety The student learns the contribution
of the computer to problem- s’olvmg, including the concepts of” algorithms,

R progx‘ammmg, modeling, and simulation. The student has the opportunity
‘to use the computer in a meaningful way which will reduce the co¢fmon
feelmg of fear of the computer
T . ey

’uq *

IMPACT

N for students faculty, ‘
Fey

A ',‘; o < . ’ . l s
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'Q‘,‘ : . C g Y SN
s . — — Computer Science
/ ‘..s ] 5 T .y P
The main" focus at North Salem is computer lrteracy, but many
.7 ’JI' vaned opportunities are prov1ded for advanced studenfs. * P
FOIR: . 'Intereeted"studentsi: grades 9-12. . . »
* BY putér Teacher in the Nf?n Department ,
L SINC] |
A .o
\ s -'S,L?:f" - I - ) - ) ¢
\ . PR "'" AM&;,, Courses offered SEe ‘
T 1" - e.BASIC Prograimming .
Ll T ‘e Advanced ‘BASIC Programming .
. o ] FORTRAN Programming . )
C o & Assemb}er Programmmg
All courses ‘last one semester. .
Ad'vanced courses center around mdmdual study proJects
Computer Science students receive credit that may be used
to fulfill Career Educatxon régurrements =
-‘.\ . ‘ » ', : 3 ¥ ‘ B

- COST: N 'Oost’per student per year for equipment and maintenance
. only is approfimately $100 .

e
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——— Lessons Learned

EQUIPMENT

After trying to purchase a system to ‘‘do everything,” Mr. Jaquiss
‘now believes that many educational applications do not require a power-

-

ful .central con{puter In fact, many interesting projects can be accom- N g
plished with microcomputers. Even a $1000 computer system offers N

tial for the hands-on use of a computer, mcludmg several advantages . : §
(e&eﬂr graphics) not available in expemsive time-sharing computer ‘
systéms. The main disadvantage, particularly with several different models

- of mlcrocomputers is the lack of standardization among them. Unlikea. . = -
time-sharirig system where one program can serve many users, each diffetent
’ mlcrOcomputer may need its own version of the same program for its users. -

" Since the groducts on the market are changing 80 rapldiy, Mr. Jaquxss L.
hopes people planning for academic computing will be “allowed” to wait = - N
. until they have the money to choose a computer. For example, in many .-

schools, budggt requests (including- speclfymg a particular microprocessor
and its price) for Fall 1979 were made in September 1978. ,

.Jt is preferable to buy mlcroprocessdlj's that currently exist in your. -
local computer store than simply in advertisements. Advertise-
ments for computer prodficts tend to be overly optumstlc about gog:‘Q
. features and neglect to mention negatnve features. In addition, with
computer literacy focus, it is better to buy units that are already eom- _
plete, asembled and tested by the compfﬁ&e\ o

' The potentlal buyer must look caref ly at the advantages and dis-
‘ advan s of time-sharing minicomputer systems as compared to
individual ‘offerings in new imicroprocessor systems. Mr. J&q\xss also

believes that criteria for evaluating computer systems have: changed
"drastically in the years 1976-78. " Although it is easy to ¢ m&&he

cost per user-station per hour, it is very difficult to eval “the mtangi- Y
bles of what the'system will. do for the user(s) ’ o7 i )3
R . S ‘ L ’ é“f-\:«“’:" IR |
. S sl R -
SOFTWARE N - A -
<
BASIC is an easy-to-leam language, and thus a good way to begin.

BASIC may not be.the ultimate’in thher -level languages. Plannmg g ry

T Q L - 168 / 169



\‘ ' . P . Q' Lessons Learned

o
) *
N

)

should inglude the potentlal for implementing other- languages (e.g.,
Assembler, FORTRAN, PASCAL, etc.).

»

USE~
o The computer should be used throughout the curriculum. Teachers
must be trainéd. This process is poss1ble but slow and dxfflcult In L
general teachers should: <

& expect to make mlstak,s, o '

e expect some- students to be better programmers than they a.te,
" ° and PR . 3 )'

o prepare 1o rewse compuber class lesson plans ewry term

N

4.?'_"

e

et Revisions are neceéﬁary gecause 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- . v
minals” can proceed quite differently than the same class with only one
statlon : ’ -

A
ADMINISTRATIVE SUPPORT |

. .

Administrators are busy, have budget constraints and conflicting

. . . priorities, and are rarely well informed -about acuﬂe’mnc computing. They
must be “convinced,’’ for their support is essential. Although the strength
of that support is important to building a successful program, many ‘gains
can be made. by dedicated mdmduals ) , *”

‘ Figure 1. is a structure desngned by Mr, Jaquiss to describe his
perspective on the support required to use the computer successfully in
all facets of the, instructional process. - N W
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and Goals’

B : L

Mrs Jaqulss is proposing that North Salem purchase an additional
mlcrocomputer system (ig.the '$6,000 - 10,000 range) depending on the
amount each year of finahcial 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 ex1st1ng computer systems, or

. 2. to purchase addltlonal 1ess capable computer systems

to enable more- students to have hands-on computer
expenenc& . « . ’
" He is hopmg to.do both-of the above as well as purel'iase a color
o . graphics mlcrocomputer perhaps the Compucolor

*
~

Mr. Jaquiss says: : o R
“I foresee an intelligent terminal network with esch 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 mémory Then the intelligent terminal {
will access the master disk again'to load or save programs.. The
intelligent termigal will be able to ex®cute 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 hlkh speed line
printer and a high speed 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 systen is L
not too much to ask in the near fiture.” . . : '

-

SOFTWARE B S | s

. o Plans are being made for additional language Capablhtxes o S

e o (e.g., PASCAL) ) o ot
- MSE ‘ »

" The traveling computer will be used in sevéral disciplines. Plans
are underway to expand instructional computing to be a routine part

4 ’ —’.." v
s . 1 7 : , -
Lo ) . ‘ -L Y .

O
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Plans and - Goals

=

2

1

of'cdurses 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.

u

17
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North Salem High School Robert S. Jaquiss, Sr.
- 765 14th Street, NE ‘ Computer Teacher

Salem, OR 97301 C
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. Mr. Jaquiss has written many documents egncerniing the use of com. " -
puters in-education for the decision:makers in the' Salem School System.

. The major topics of these documents are: writings on computer literacy;

I8

advantages, limitations and costs of various alternative equipment con- .
figurations; course objectives and descriptions; definitions of terms; ir'ff{)r- .
mation on available resources; and samples of computer use in the '
classroom,w

1. Faqulty Hgmd_bqp_k, North Salem High thool, 1977.78.

2. Jaquiss,R.S. Proposal for Computer Facilities-in the Saler Public . *
Schools.\North Salem High School, August 1977, ;

3. Jaquiss, R.S.. “The Use of Cb'mputers in Education.” June 1978.

Texts used for the Computers in Edugation classes for teacher include:-
4. ' Rothman, S., and Mossman, C. Computers and Sbmciety. Palo Alto,
CA: ‘Science Resaarch Associates, 1977.
5. Dorf, R.C. Computers and Man. San Francisco, CA: Boyd and
Fraser, 1974. , _ o

6. Jacobs, Z.P., et dl. Communicating with the Camputer: Introductory
Experiences, BASIC, B(;ston, MA: Allyn and Bacon, Inc., 1975.

©
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" The Ridgewood: High School

= Computer Resource Cgmer serves
students tﬂroughoht the School
District as well as the community.
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Rldgewood 1s the h‘igh school in Rldgewood New Jersey’s Public \
School District. “The Kigh school has 1600 students-in grades 10- 12 : ‘.

The faculty of 110 teachers, 8 counselors is highly trained; thema]onty
of teachers hired in Ridgewood have both experience and advanced degrees. |

- Ridgewood School sttnct mcludes 2 junior h;gh. and 7 elementary
schools in addxtxon to the high school,.a t,otal of 60(90 sﬁudents Lo .

. LI '4@ o §
STUDENTS

Students 96% white, 4% minority. -
- 81% hpurs‘lie post-secondary education. ‘ . o .

~ Jprer middle-class community of professional people. ‘ 1 AR
. - i : .

CURRENT ISSUES C ’ o, E

i

-

The Bpard of Jiducation in- cooperatlon with the commumty,nglt ‘

’ @Qévhlgh school students developed and published goals for the Rldgewo

‘ Public Schools. The four general goal areas are Scholarship, Character,
Citizenship and School Performa.nce [2].

District enrollment is declining. ' - ‘g" ‘ ok

A recent State law, the goal of which is to promote equal"educa S
tional opportunity, stnves 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, forced@to justify expenditures.and curtail new prograis. = S5

a
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————The Past Tiselue Years

& v . ' ¥ 3
The growth of mstmctlonal computmg in Rldgewoed has been -
pgsslble because of strong administrative support. : The many, diverse .
applications available are a result of Ridgewood’s staff being highly

trained and partic "patnon in tht Wayne, Jersey Computing Consortium.
In the past twelve years, Rldgewood Hi 'School: |
1966 Lo Oftered first faculty training for academic computmg in
, County education WOrkshops. :
1967' " Offer " 'fu@urse in computer science. ,
€ )
1968-69 [;‘)lsed an IBM termjnal ($12 000/year) and keypuncl't
. (-‘
1969 70 . Bought tlme on GE computer at a commercnal tune-shanng
"y . . company ($15/hour).
o . ‘Began to demonstrate the use of the computer to entue
A A classes (eg., algebra) . . P

1

1870-71 | Bought time on a DEC PDP 8 from TRANSNET,
- 1971 \lented access for four, «pihrkltaneous users from the Wayne,
New Jetsey _Computing Conspl‘fmnf with which. they continue
- to be associated, in order to use a guidénce system (GIS) 4

- and math dnll and practlce package.

1974 - Purchased their own co r, a DEC PDP 11/40 Whlch
-0 has the capacity of ‘running 10 terminals snmultaneously P
LA Y .
1978 Purchased ®ommodore PET for demonstratlons in elementary
schools. ° S

N

) Purchased programmable calcixlators for junior high schools.

[ ?. ) . : . 1.7? )’. , 79 .
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Orgamzatlon and Management of
’ Academlc Computmg
i

;! TR

) .
'~<) B,
The Ridgewood Computer Center is dedicated to mstructlonalfcome
puting. All administrative computmg is handled elsewhere.

N MANAGEMENT

A Coordmator of Instructional Computing manages the various’
‘aspects of academic use of the. computer This coordinator works one-
half -time for the District and reports to'the Asgistant Superintendent of
Instruction. A primary" duty is to mahage the Computer Resource Center.
'I’he other half of her time is spent as a Computer Science teacher in the
Math Department. This Coordinator receives a stipend for assuming these
additional responsibilities. Other Ridgewood teachers help with super-
vrsrob of the Resource Celter ‘ ,

. M . o ey

. «\ {’i‘i‘. »
’ COMMITTE ES

v
-

One committee is studying and proposmg upgrades for the computer
* equipment; a second is planning, developmg, and implementing addntnonal
computerl-based ihstructional materials.

CULTY INCENTIVES

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 tralned
in computmg :

Faculty who develop computer-based instructional materials receive
in-service credit that counts toward salary increases and promotion.

A paid full- tlme position is provrded for management of Computer
Resources Center and materials development '

180 : o , ‘ R
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' ) e [
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———Student Access to Computing .

~ * "One 'toal of Rldgewocyi s Computer Resource Cen;er is to schedule
. thé computing facilities for maximum use by Disttigt students and com- . -

. . ‘munity members. , .\
e ' -
COMPUTERS REAE ’

. “ . £, ¢. oo
o oﬂDEC .PDP: '11/40 , e o
R e Special- purpose. computer in the Graphics Art Department e
e DEC'LSI-11 Microcomputer in the Drama Department c
® Access to HP 2000 in the Wayne, New Jersey Computmg nsortium
e Commodore PET microcomputer .
.o Programmable calculators

- TERMINALS . - .
c 4 w . ) ' ) S ’ o ) . "
S 2 DECwriters . )
1.ADDS (CRT) L a ' , & .
5 Digilog Keyboards ' . ) S A
~ 7 Digilog Monitors s T a P
 8TTYs : : ‘ A T
.. 1 Cardreader ., & - T Lt .
¢ - 1 Sorter | e
t-7: 2 Keypunches ) L R a .
USERS S : ' w“w o‘ T 8 !
o . JOO annual student usars/te gassuming 1500 an‘hual users for

145 mals . . ) . :v ° » -
WHERE e _‘? \ybi"‘ - T

- Te r%s in six locatxons m the school mcludmg a Comp\&r

Resource ter. T _ oL
R \’ _. v, .. ~ . - T
_ e
S . ¥
. 182 . .
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- eneral users accou.gt is avallable. S

: Center 1s open §- 12 hours each day, and 13-

e issued 0 departmentq‘ cdurses. faculty,vspecml T

r

. e

. o
e N ¢ ‘ ‘ * g
.
~ J ! '
N . .
: 6.
. .7 /
' v ‘. v .
. \ - . o
e .o ? ‘
. 1 8 -
G . N
. - ¢ .. » . .
)
. - . 183
¢ L »” .



< T

—Costs and Budgeting
T
' —FUNDING f",, ‘”54 . 3 24 | 0 '

RN 100% local District

fundm for mstru'ctl nal computmg g
unding Q

l

. "',, Lo . .
e 4#" N - "‘ RS . . . RS W

BuDeET maroav D SRS

N . . . - . 0
N ~r.. s, ; .

. . sttrrct budget (exclu?ng é’taff) : . o
1967-68 $11,000 s : ‘

‘v

: "’ Lo .,
‘for ingtructional
computers are -
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R St&‘ude_nt Acconiphshments B
. - | ) . ) ° 3' * l R ;‘ “ l '7.‘ A’
i Categdnes of lﬁdpnt accomplmhments at Rldgewood itolude , .
&'- ' . ® awards - . - e ©, . *
S . e:hesic gkills S
I LB
- AWARDS T ™ - '
, ~ % : \ 5
s Rldgewﬁ students wo the 19738 :
Conference studefrt fan's . .
_’ ' .. TJwoto four students yeqr g
. Saturday programs at local colleges in _ S
o ; ' Rldgewood gtudents have received\l-3 hours credlt in computer o _ LN
sorence after entrance exafmihatxons at therr -respectrve colleges ) R
) : e s s ' * oo, -
PR BASIC SKILLS o ’ '

s _ A pilot’ sgydy shows rem_g,dlal mathe atics students (three 10% ‘grade . - s
_ classes) made atHfevement gains in t ic skills of#rhctigns, decimals - .~
- and perceirtages according to State Asséssgent Tests seriBs of mathe- T
matlcs drﬂl and. ﬁactlce progtams werg dévaloped for thﬁ‘v'pmJec\t Greater -
* ‘gans were reported for students who were snperm&frather“than mde~ Coe
penden,t users of thé programs 1]. : . . :

-

" '-,] ,nu;pber of 6th grade underachre i -, lhng s&ents at. the
s enfentary School has decreased, ac¢6ding to epelling scores on  +
© the Metrppohtan «Achiewtnent Tests, 48 a result -__f their use of a com-
putkl pelling program [4, 5] - S 4 N
"‘:!; .P. .. A} . . 4 ] ; . ‘vﬁo
.- o A studfnt-wnttemprogram is publrshed in kagd' Library
“Handbook. * - . 4 - ‘
oy . ) . . E . . .
REFERENCES R \Y | ST I S .
: Reports are avarlpble on-the- twoﬁove'f prejects in basic- skills
: [1 4 5] ! . . ‘u..d.‘ ) . v‘_\',“ :. . -
W\? ‘;s," . R
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| *Appl-ications.,
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MATHEMATICS~ B A I

o
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]
ly every class in grades 7 12 has some computer expenence The
nctm are either clus\demonstratrons, homework assignments, or. indi-
S Fvidual progrqnming proj&ts Various strategies incld .drill and practice,
f '+ problem solving,’ limglamon tutorial afhd program are used. CAI is .
Co used f6r speclal educiﬂon sjaxdents and remedial work

> s . The 3un'iculum is a modrficatlon of the Umverslty of Cdlorodo

5’ .~ . project [8]. L s a
2K N ’ e : + ,
ok . ngebra 1 and II. Speclal programs have been- desrgried to help stu~

dents develop problem solvmg skllls *

ylus (_Advan'céd Pla;cement);‘- Egg; squg;nt develops proi
_f_g“teehn;iqlx'eé with recurs_ibnfr o8 and’ *tqptxonop
[ S .

4 Tutonal pnograms %avﬁéenfvelope‘d for the unitsion.
- acoordmate geometr? : . A

General and Consumer Mathematlcs Smg;n use“sl‘latlon ro- .
/grams »cpnceming niortgage, compound lodns, and sa gs

- : 2 v . . .- . 4 A : o R ) .' .w%"z’: B
: L : L o
o .50%\cf staff‘ and teachen ‘in gradﬁ 7~12 use the cor;nputer m then'
S sc1ence courses. = { )
o ? i@




Xy
( ' 2 S ‘Spectrum of Applications

_ All students and staff. Students are glven specry.l pro;ects
@ the compufer. A dedicated termmal is located in 'ghe Physics

~'eqtarea‘ ot e

;

” heml_s_tg_x 10% of students gldents develop sunulathn and self
% teachlng projects

socum.swoles ) . o

4

-

About 20% of the students andntoachers fror,p. grades 7- 12 use fhe A
: ter in their classes. The Huntmgton II simulation programs and
» the tanford Graduate School of Busmess economlcsiprograms, are used
' '.«;most frequently .

aPs cholo uses the computer tﬁﬂlustrate the leammg Ca B
pmcess and dxfferent pes of legmmg and reinforcement o '
E“ Lo Stock Market Thls class u,ses stock market slmulatlon programs T
' ~

» 'jﬁ Economwsx Thls classquses the mnulatlons Fiscal Pohc ame: a.nd

,e“s -" ' Economic Policy Game, pro developed at the Stan rd G@d«uate
RIS Sghool of Busmess ,\ > K. .
.’.n. '.\- 'l " ’ '-' ’ ’ . "s’ ¥ ,., (x ‘ s .

. U.S. History I and II. These '¢classes use econ' i °:y-makmg R
- :' . . problems and other simulafe \ 'el’ectlbn surveys and [
" le War sxmulatlons ;o S - . -

> : b ) [
¢ o ! - > o o - . . ‘ ‘ : -‘-
s LA ' Rt

s \BUSINESS EDUCATION ‘ . S iy o
~,/ , . - .
;‘,? 50% of the students use computer Anﬁe}penmenta.lan 'y
4 -m grates the use of the computer iri such areas as accounting, busn ) '
., maclnnes, and consdmer education. . A sorter and a lleypunch

in the busmess machmesnrog\lﬂ
] . R .
’ . . - -Q' ._ B~ L
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, ENGLISH ) | s n T
50%ofthestuduxtsusethepenputer

e “., Remedial dnll on homonyrss for l‘ted students. -

L ' .Bome students d&nonstrate the x:nputeras a speech pro_lect " N
, X oy e . .

. R . & .
Fon{G’NLAQQUAGEE o
B N =
N Approximately 26% of ) ; Q,teaéhers mjrades 9. )a use the’
ﬁguter - Spanish and French t:lasseq use student and 'leacher con-
cted drills and self-testmg prbgrams +

. #* .
g 0T lams
: ) " . ':l ':’b
.. [ .. )
oo Py
' : ” ) i!u‘r
. NG ) - a - Y
tiidents, -y o s
F . t .
SRy X |

ST teachers use geclal» prpgrpms desxgned
tl;e&da,chlr;e woE | &

; ’&‘-’1@% i ‘ d .. tud&ts aeatq,a des1gn on -a gnd which they
B .. . -.enter ag. data Wigc a rogram that generates their art design and 1ts
Lo “eﬂmve S o o Tt pTTET
W 0 , A ;,t."“ U " :—-‘;

N ¥ '*a*-— , g ,
A ‘HEA ‘TH EDUCATRON : S S S i

-

“;‘%, .
e o St st
25 ‘of students \teachers »Gh:g tion pr ims such - °
let Geixetlcs, and student-cons atlon and self¥eaching

chimg . g

pro. . ) . , DR ‘1

- INDUSTRIAL AhTs . W ) T

) \ - L 50% Qf student.s and staffe Teacher an% students d& spéclal
. pto;ecin usmg their own specmlly desxgned cpmputer
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e S . R % . L
e - La §béctr'um of AQIicatf?’\s
| o : »
.. L " ‘ . .
Tt - .
% : ' tudents access Gmdance Informatlon Systen» (GIS) fof"career and _
b eollege S ,. -
ve - . r . . . SO ] . -_«j,\
e - L . | .
. PHYSICAL EDUCATION - ~ - L '
Ve s : ' .
: An\ﬁ;’{ients use teacher-developed programs to measure their welght c
and body ratios. ‘. - T -
L vEXTRACURRICULAR ACTIVITIE s '
P The Drama Club-controls stage hghtmg by p grammmg a micro-
.+ computer. o
¢ . Computer Club in the junior high and high schools. .
v ' . : ) o

O
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. ———Computer Literacy:

E ‘_FOR: o Elementary and Jumor hrgh school students in the Drstnct.

BY: - Rndgewood ngh School Computer Resource Center

_SINCE: - _"1975 i

li{!QGRAM :  Elementary classes make one- » half day vunts to the Computer
S - Resource Center at the high school. Staff and children
exchange letters, compositions- and art ‘work before and .
: after the visit. : ) i

Introductlon to Vocations is a 9th grade electwe course,
_ , Students spend three, one-half days at the. Computer
w> - Resource Center. Activities include hands-on expénence
N .. with the computer equipment and learning where the com- o
. "~ puter and computer apphcatlons‘ can support their potential
' career'development.

>

&
. ) Computer Science for/? r high st’udents meets 2. days/ -
o ¥ week, 1 hour/day. The cburse, pmna‘ﬁly for the top stu-
‘ _— - b dents is admmlstered by the Math De;ﬁ.rtment ‘ MR
any ergewood students have had SOme exposure to
compytmg before hlgh school. , ) s
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with the Mathematlcs Department

. 1067, o
S ., _ :
;" Course titles are: o S .
¢ Computer Science I: Time-sharing BASIC
¢ Computer Science II: Batch FORTRAN" |

® . . Students may also take Independent Studg in Computer N
“Science.’ :

. The courses help students prepare to use the computer in
. » other academic areas, for ]ob placement and for background .
* to college. '

TEXT: Experimental textbook materials have been developed at-
R.ldgewood for both courses. ' .

- .. s ' J Ny ”’“{ﬁ
| ~” ' 18:3 Ry

. 2 v R




~N

Instructlonal programs. developed at RndgeWood are sliared thh mstx- »

. tutnoqs outside the district. e
g S . L

‘ COMPUTER FACILITIES | o :
‘ 0 e e ek oo
. _ The Rndgewood ngh School Computer Resource Center has been the
e host for: . _ :
' Ve Evenmg aduit school classes
. ® Free summer evening workshops for ¢ 3

T e Classes for local mmor.’gh and'e mentary,_ noa
o Semmufs forteachers assocmted' with the Wayne New-%érsey‘

ﬂlf’}

io:sortlum .

] ateur Radio Association and Northern N ew ;
Secondary Schoql Club Meetings S

g : Visits of4pcal co munity college. classes and oth@¥%Peco

o school co puter clubs.” ; %

Computer Reso e Center pubhshep,a«*pewsletter O‘

. ‘ .u‘...,_' . ,ﬁ. . & ) -‘ v ‘“ﬁ . . . }h_ ’ e
_EXPERTISE . g | ;g*- " L i
. ' Computer Resourc /Centdr persotmel speak at conferences agd work
shops. *The supervisor ¢f the Génter has been the Chairperson of the °

I Northéi'n, N;ew J rsey ACM $econdary School Compute Clubs :

va o, S f . B . ’ ,xz‘»vﬁ oy
; . COMMQ{ITY SERVICES ‘ ¢ ’ | . Y ff ﬂﬁ;

’ Ridgewpod };tudents partlcnpated uka speqal pro;ect Aoiinstrs hd

e the use of the co\mputer in the Rxdgevxood_ Public lerary'-
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i — Lessons Learned
ORGANIZATION - '

: Ms. Mmlyn Spencero Coordmator of Instructlonal Computmg at
Ridghwood, believes that the’most successful programs are those that

-géparate academic and’ atministrative computlng Begause of the diverse-

interests of thé’t"o\groups, sh ommend both a sepa.rate staff and
B .

separate computer for instructional use
. Ms, Spencer feels that the. two components crucial to a successful -

. Tw

pro aré strong admrhlstra\hve support and.a qualified staff-to imple-* o
_-ment thé\pro . . ; T
. . ment r P ‘.gram R
he - at involving as many faculty as posslble inn the program and
. if-possible, p \ndmg salary incentives for partlcxpgtxon (e.g., teaching ah.
*_ adult school class). .She also peels that ongoing msemce trmnmg isa
' crucml component of any computer program, 0 }
. : S( wams that progress is slow in buﬂémq\a quahty progratn ' b "
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. Plans f°t"1978‘1'9:79"-vrere:0u N 11_1 a memorandum to the’ Rldgé'w°°‘(
H)gh Scho’ol Pﬁﬁéipal. S S S e

Py . ’, .' . . ¥

T
3

o EQUIPMENT R T e N

‘ coe o .- ' ‘,‘ ’ ’ : < '4 o ’
‘g_, R{dgewood is studymg the purchaée qf a mlcroprocessor for the
o Physlcs Depértment preférably one with graphics.

CeE A major problem ghlch ‘must be solved at Rldgé'wood,ls that the P
~ present computer system’s-10 termmal acity cannot fully serve the .
- number- of mterested students and trai faculty members

- o
. £

RRUTER. BA.ED LEARNING MATE'B'ALS

. i‘ L -
't_(;umculum for, elenientam sd:hooltstudents will be developed for the -
Gl modore PET microprocessor.: - Thé PRT wnll thgn travel to the ele-“
L Bptary gehools for-use by the stu’dex{ts

Do * 5 Rldgewo&! is planning to integrate a computer hteracy urﬁt mto*he :
e seventh ‘grade mathematics cq:riculum for all’ stpdents SR

od is restructurmggthe computer science cumcula to meet .
. edsSygtudénts on three-levels of expertise and is increasing the -
o -‘amount ‘of gludent. involvement-in operatmg the computer qystem '

:'o '51 ) :ﬂ . Progrﬁls are bemg developed m,speclal education. Teachers are n
e “developing Enghsh programs, and reflmng and e,xpandmg remedlal mat
) xﬁatics programs K “

oL

P Wmd science cour;es ; 4
ok : _ i Plans’are bemg made to, mtegrate th' :
it ?tg t.he Jumor hlgh school cumculum

Ja



_Contacts -~

. Ridgewood High School : ‘Marilyn Spencer’” .
627 E. Ridgewood Avenue Computer Education Supervisor
Ridgewood, NJ 07451 :
(201) 444-9600 ‘ ‘ Paul Zitelli-

Math Department Chairman
-

faa)

Robert Honsinger

Principal , ' .
) :
Benjamin Franklin Junior . ) ‘Robert Muller .
High School . Computer Science Teacher
.. 335 North Van Dien Avenue
Ridgewood, NJ 07451
.George Washington Junior Denis Kamjnski
+ High School : Computer Science Teacher *

155 Washington Place
Bidgewoqd, NdJ. 07451

-
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RIVERDALE COUNTRY SCHOOL
BRONX, NEW YORK .
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Riverdale, a private educational
- -y . . 4 . | P .
institution, offers a diversified college

' preparatory curriculum. Students at
all levels (grades K-12)-use the com-
puter in their instructional program.
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L ~———— Profile

suzs'- L . : >

- .
Private, coeducatlonal institution of 950 students K-12; 100 full-
time/ faculty.

STUDENTS

-

84% from upper mlddle-class famllles 16% schoIarshlp students;
’ ‘99% graduates attend college

v

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.
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B R -The Past Eight Years
. ) | _ﬂ#wg

.l
The computer program at Riverdale began in 1976-apd hq\«“g‘rpyﬁ#
steadily since then with primarily local funding. st

A major factor in the early growth of computmgont ‘Riverdale was
the accessibility of computer facilifies at a ﬁr}ep,;»? “private ichool -

1970 Leased first terminal; céiteﬂ computer time from a com-
’ mercial tlme ;ggmggsg'w

gt en Tnkitaied 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 ia trial basis. - Returned
the NOVA because not enough schools were sharing its cost.

Began to use DEC PDP 1}426 at the Spence School a pnvate
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 workghop for faculty in con]unptleq w1th
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 'Deve&oped‘ 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 applicatidps.

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, dlsk storage, and addltlonal ports to-the ¢
: puter system

“Sold computer time to five schools. v

Created official position, Director of Computer Center,
for Bruce Alcock.

Began development of a new English program for grades5
and 10.

-
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Con Orgamzatlon and Management of -
e Academlc Computmg

(.

1

The Riverdale Computer Center serves both the instructios®and
administrative'needs of the school They alse sell.computer time to
other private schools T

ES iy ! . -
”

. \

—r

»

MANAGEMENT - . - —

A
Director of the Cor r Center, Bruce Alcock manages ad'mmls- :
trative and instructiq'nal«’ uting.’ ,
o | . .
STAFF . o o

~Students are the staff for the Computer Center, mcludmg the System
Manager and the Assistant System Manager

RN

- SUPPORT « - \}7 s
Students provide systems and applications programnﬁng support, ’
Student Managers responsible for operations, back-up and account manage-
ment._ The studénts voluntéer, 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 pnntmg and
dlstnbutmg reports for, teachers Y




~ }Student Access to Comﬁl‘t""g“

COMPUTER
DEC PDP 11/34 S - ’

3

* TERMINALS

16 terminals; 15 for instruction, one for admmlstratlve apphcatlons
Several are portable for home use.

3 DECwriters N
2 Texas Instruments, Silent 700

' . 5 ADDS ‘ .
2 Portable ADDS : o
1 Execuport . o, ‘
2TTY - : N .
1 Diablo (for administrators)

[ 4
USERS

30 student users for every terr'ninal, 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 Readmg Room
2-classrooms’ '

*

HOW o

. An account hymber is issued to any student or teacher requesting
‘one. Eighth and tenth grade mathemat: students use class accounts for
7/ their computer literacy units.. Currently, only advanced students are issued °
individua] 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.

7
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.‘ o ’ ‘ * ”
~——————Costs and Budgeting
‘ I ,
' FUNDING a
All funding for'corriputmg is in-house. 75% of the total computing
“‘dollars is spent on instructional computing. -
The budget is approved by the Headmaster.

BUDGET HISTORY I o )

Total Instructional Total
- Computing Computing School
_ Budget Budget Budget
197374 © 0 $ 1,000, .
11976277 ) ) $22,006. 17,009. $3,433,562.
v 1977-78 25,000 19,000. 3,688,152
- 1978-79 18,000.2 . 13,000 3,866,293,
- (estimated) . :
% r'A'pg_‘roximately $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 T977 the Helena Rubenstein Foundation gave Riverdale a grant to -
purcliase two terminals for the Lower Schaol. This has been the only
. outside funding to date. ) - ‘ - .
C 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
edycational computer usage. .

P

i
4

!Inflated figure due to computer purchase, !
2Begin to realize cost savings due to system purchase in 1977, i
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‘Student Accomplishments

b N

Categories of student accomplishments include:

e gtudent projects
® employment
& attitude changes

PROJECTS

Student -written administrative and instructional programs.

Major project: students wrote Math Strands, a version of thge 6-year
math curriculum developed at Stanford [8]. .
~ Math Stmsgs is a drill-and-practice curriculum for elementary level
mathematics students. Drills are, organized according to topics, or strands,
and individuals work in each strand at their own pace.
Students wrote a management and reportmg packagg to accompany
-the math cumculum

Students made presentahons on Math Strands at the 1977 National
Computer Conference [1, 4], and Fa]l 1977 DECUS meeting.

- Two students gave 1 presentatlon on system programming at the
Spring 1978 DECUS meeting.

A student took a portable terminal to a local public school and work
- with fourth graders on Math Strands. ‘ .

3

- EMPLOYMENT

Four students were employed during the summer of 1978 as pro-
grammers; one at a major computer manufacturer, one at a Manhattan
hospital and two at time-sharing bureaus. Another student working at
the school does occasional contract work in AssembBly language for the -
DEC LSI-11 microprocessor.

£ . -
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s Student Accomplishments

ATTITUDES ’

The Mal':h 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
" 7 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.’ Interest in classroom mathematics has been
stimulated.” J]l '

{
REFERENCES :
[1,4,8,9]. 2 ’
v ‘- A o
it
45“,"\ .
/ .

ERIC

Aruitoxt provided by Eic:



, . spectru’m of Applic_atiohs

" The majority of computer use at Riverdale is’in rﬁathemaﬁés and
‘ computer science. Eighty percent of the math teachers use the comput.er
in their courses

MATHEMATICS o
I The com uter 1s used for programmmg and problem-solvmg in
nearly all math courses. S

, Elementary students (1- -6) use Math Strands for dl‘lll and practrce
All students in these grades are required to run a specified number of
+  sessions per week. Teachérs get reports on student’ progress-to make
' certain that the students complete the required number of sessions and
to look for}:aas of weakness for each imdividual. =

[ ’
. SCIENCE

Tests are entered and edrted via the computer in a word procéssmg

@

apphcatlon . »

. Chemrstry: Statistics on experiments are gathered class by class, and

*  comparisons made calculating mean deviation for all classes. Success of

4 = individual’s experiment is based on deviation from mean. Also, some

e cumculum testing is done tailored to course given by the spec1f1c -
instructor. S

N

N

B ENGLISH

Grammar and spelling dnlls College Board vocabulary drill.

A new Englrsh Strand program for grades 5 and 10 is being tested
in the Fall, 1978. Grade 5 strands include punctuatron spelling, vocahu-
lary and grammar usage. Grade 10 strands are punctuation and syntax.

AN
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Spéctrum ‘of Applications

f > ~-
— " '

A O - T

- . !

FOREIGN LANGUAGE B )

. 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

Compu@?r Club - - s
School newspaper/newsletters done using the c"omputerf o

. ’ . |
HOMEWORK. \
“Students use i:he word processing capabilities for English and
History papers. :

-
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- Computer Literacy

FOR: . All 8th and 10th grade students mterested 5th and -

6th graders
BY: - Regular mathematics teéchers.

SINCE:# 1974.

PROGRAM: A two-week unit in programmmg dunng 8th and 10th
grade mathematics. .

TEXT: A Guided Tour of Programming in BASIE [5] for grades
5-6, BASIC BASIC [3] for grades 8, 10, and matenials
developed by mathematics teachers at the school.

IMPACT: 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: Teachers.

SINCE: 1974.

-

PROGRAM: Annual workshops train new teachers and review technigues
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.

2010
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Computer Science Curricula

" FOR: 11th and 12th grade students as electlves 35 students/year

k_BY: Computer Science teachers from the Mathematlcs Department;
SINCE: » 1971.
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 Progarnming.,TechnicLues (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 functiosns, matrices, files (virtual core arrays,
formatted ASCII and Record I/O and systems functions. A term project
is required.’ B

?

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, probability and statistics, elementary
functions, and matrix algebra.

Cornputer Applications in the Social Sciences (1/2 year; 1/2 credit)

This course is for students interested in ne%approaches to solving
. problems in various areas of the social sciences, from urban planning to
economic forecasting. The use of simulation models on the computer is
studied. Flexibility of planning is maintained-in order best to meet the
needs and-interests of the students involved.

Independent Study (1 year; 1 credit g_r 1/2 year; 1/2 predit)

At the discretion of the department. A written proposal must be
submitted before registration.

. , , 209
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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. Thé courses:
tend to be offered every other year,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 students, -
however, do obtain summer jobs as programmers, '

FUNDING

Regular courses in the Mathematics Department budget. , c.

1
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Outreach

COMPUTER-BASED LEARNING MATERIALS

The Math Strands has been distributed to 10 schools w1th assistance
provided by Rlverdale

EXPERTISE

Riverdale has organized a local users group for educational institu-
tions in the New York area.

Riverdale publishes the DECUS EDUSIG Newsletter [5], Wthh is
distributed to 2200 .schools and colleges.

Students and faculty are active' in various professional orgamzatlons
Riverdale welcomes visitors from the area and responds to written
inquiries for advice from all over the country.

200
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3 \\ 3
" . Plans and Goals

COMPUTER-BASED CURRICULAR.,MATERIALS

One of the highest priorities at Riverdale is the completion of the
computer-based English curriculum, including grammgr and spelling, which
they 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 educatlonal materials written in PILOT which cannot currently be run
on their system. ~

|
le
i

EQUIPMENT -

Their most immediate need now is increasing the number of terminals
at the school. Riverdale also.plans to continue upgrading their computer
sy$tem 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 w1th graphlcs and ani-
mation, perhaps using microprocessors.

On the subject of microprocessors, Mr. Alcock advises others in aca-
demic computing to be cautious. He 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 fay. 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 terminals 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 nat 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.

13

-

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.
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Riverdaie Country School

W. 253rd and Fieldston Road
Bronx, NY 10471
-(212) 549-8044

4

214

Contact

Bruce Alcock'
Director, Computer Center

Barbara Kuper

) Administrat@ve ‘Assistant
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LAWRENCE HALL OF SCIENCE (LHS)
BERKELEY, CALIFORNIA

A | e
.omputing &
at Lawrence Hall of Neience...

vy

Lawrence Hall of Science is a
science center where the general
public can learn about and use

computers.

217

[ o 21(4



e

Profile

DESCRIPTION

wrence Hall of Science is a research center in science education on
pus of the University of California, Berkeley. -7

The building, completed in 1967, houses an exhibit area, a llbrary,

p anetanum auditarium, classrooms, laboratorles 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
direct, personal and participatory way.

-

' ACTIVITIES

0}

Classes are offered in astronomy, physmal and life s sc1ences mathe-
matics and computing.

Computer-oriented activities comprise the largest public educatlon
prOJECt at LHS,

VISITORS u

LHS had 200,000 visitors in 1977-78. Over 30,000 (15%) calje spe-
cifically to gain access to supervised computet activities. The majority of
the other visitors use computers in exhibits.

COMPUTER EDUCATION PROJEST i
The three objectives of the Computer Education Project are:

® To educate adults and children about the world of computers -
in an enjoyable and non-threatening learning environment.

e To offer the public hands—on computing at low cost.

e 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 computlng at Lawrence Hall of Sclencg was first: generated in
1969 when two programmable calculators were purchased. The first classes for
" the publlc the forerunners of their current program were offered in.1971.

1969  Received a National Science Foundation grant to purchase two
programmable tesk-top calculators for the publlc 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.

<
r

Acquxred two minicomputers on short-term loan.#

Acquired a 32-terminal Hewlett-Packard computer system leased N
by Berkeley Unified School District; accessed the 16 unused ter-
minals; maintained and programmed the computer and developed
curricula for local teachers. .

1971 ' Offered classes, workshops and field trips for local students

Assumed the Berkely USD computer lease and began selling
time to several schools.

, Purchased NOVA 800, br1ng1ng total computlng capaclty to 50 -
termlnals

Hired 'an engineering staff to take over equipment maintenance
and to construct low-cost modems,

. Created posltlons for applicatipons and systems programmers

Assxgned staff member as coordmator of the LHS Computer
Educatxon Pro,]ect\, ’

In1t1ated\ programmlng classes for children.

1972 Percelved a need for a multi:language computer for work with
. younger children. - -

1973 Leased multi-language ‘Hewlett-Packard computer. . 2
: Installed CRT terminals in the exhibit area.. )
74 Initiated d&yoint CAl prOJect w1th the California’ School for the Deaf.

\ Served over 000 students ina year 1
. . o}
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The Past Nine Years .

1975

1976
1977

1978

220

Taught special classes for gi'f’fed students.

Sold computer time to the public for $1/hour.

Provided timg—sharing service to 30 educational institutions.
Alloéat'ed‘ports to LHS membeﬁs' for home use,

Purchased microcomputers for experimental projects and classes.

.

-Awarded NSF grant to develop ‘‘computer-assisted science

exhibits” bas;d on mlcrocomputers
o

Initiated a mobile van program to bring 12 personal computers
to schools and other institutions to teach Lawrence High School
workshops and classes on-site. .

¢
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‘Organization and Managemenl{ of
: eComputmg Activities -

‘

Computer use at LHS"is 80% instructional and 20% administrative.

- Ko %‘0.
MANAGEMENT ) : ;'\3.

Arthur W. Luehrmann, Associate Director of LHS and Director of
Computer Education and Operations, is responsible for all computmg
activities. He reports directly to the D1rector of LHS.

/

STAFF _ ’ - : .

In addition tb Dr. Luehrmann, the st%x'ff for computing act1v1t1es
includes 12 full-time employees and approxlmately 30 part-time-student
teachers fro;{x the Umvetslty of California. Personnel form four groups

Computer Education Project (CEP)

Applications Programming

System Programming, Operations and Engmeermg
. Computer Access for Schools

)
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———Costs and Budgeting
FUNDING - L

All equipment except the original NOVA computer 'was purchased
from internal operatmg funds and reVemre generated by’ the LHS com-
puter operation. e «

BUDGET HISTORY - -
1976-77 - $285,000 .
197778 $450000° . ¥ . v -

-These flgures are the total expendltﬂres for thé LHS computer -
group and jinclude: staff, equipment, maintenance, and supplies. -

) wd
-
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Public Access to Computing

COMPUTERS,

Three Data 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 intreduce them to computers.
550 students/year in specially tailored clasées.

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 prov1d1ng 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 then‘ own programs; ports have been reserved for home
subscribers.

223
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Public Access to Computing

Students and Teacheré Numerous classes and workshops offered
throughout the year. Special activities are available for glfted chlldren and
students with an avid interest in computing.”

Network Subscribers. Students and teachers in 20 schools use the
LHS system for academic computing. LHS staff provides support and
development of computer-based cwriculum for these users.

Tuition Classes at LHS. Duririg 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 im 20 schools use LHS computers at their
school sites.

‘Numerous educators consult LHS regarding educational computing
, activitvies'.
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Computer Literacy

FOR: Visiting'school children on field trips and inclasses.
~ General public—visitors and members'of LHS.

BY: Computer Education Project staff composed pnmanly of student
teachers from the Umvers1ty 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 and reading skills, problem solv-
ing and general game strategies. Instruétors-provide individual help.

Introduction to Computers. The class explores the computer as an
artistic, expressive and recreational, medium. Students learn to control.
the computer by p_rogrammmg 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 commumcatmg 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. Stud'ents 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 professianally world-wide.

+
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Computer Literacy

After ,schggl 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 éomputer
activities:

. Creative Play with the Comi)uter. An opportunity to explore the
.computer as an artistic, expressive and recreational medjum.

Beyond Creative Play. Students learn problem solving techniques
that prepare them for beginning programming. ’

PILOT Your Own Computer. Students learn to program thé comi;uter
in PILOT, an easy to leam non-math-oriented computer language.

Computer Programm mg 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 pon-numeric approach to computing
in BASIC.

Computing for Girls. An mtroductlon to computer programrnmg,
hardware, and career opportunities; spec1flcally planned for girls.

Advanced Use of Personal Computers An opportunity for experienced
programmers to explore and explmt the full capablhtxes of the new
‘“home rnputers »

Classroom Uses of Computers. An opportumty for teachers and
school administrators to learn about computers and how they. can
be used to enrich the students’ educatipnal experiences.

Programming in 8080 Assembly Language. An introduction to
8080 Assembly Language with an emphdsis on more advanced pro-
~ gramming techniques.

€\
Co
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R " Qutreach

COMPUTER-BASED LEARNING MATERIALS

" There are currently three main computer-based curriculum develop-
ment efforts at Lawrence Hall: ’

Computer Education Prolect. 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 peing marketed nationally. The package includes a computer-
simulated laboratory, called GENIE, that prov1des students with practice
using a scientific approach to solvmg-problems

California School for the Deaf (CSD). The materials include 600
lessons, many in reading and language; especially geared to hearing-
unpmred learners.. These materials are being used at the CalifSrnia State
School for the ‘Deaf in Berkeley. A federally 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:

e Samples of teacher-authored lessons.

e Reference manuals for LHS student and author programs.

o Copy of directory of the program available at CSD. .

e Printouts of the actual programming for any of the programs
mentioned herein, ,

e Paper tapes of the programs (can only be used for computer
systems with compatible language).

® Aggistance in lmplementatlon on other systems

A small fee is required to cover handlmg and mailing costs. Other-
wise, this service is free.” The only stipulation for use of .these materials
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. Outreach

I

is acknowledgement that the- deslgn of the materials is that of the Regents

of the Unjversity of California and the Cahfomla School for the Deaf, ’/ -

Berkeley. « (All materials copy-nghted 1975.)

X A new project is the ?EEB““ of the Month—a service to dlstn,bute/
at reasonable cost’ one program: per mon th for the PET computer

S

4
L

.COMPUTERFACMIHES!

. LHS provides a time-sharing service for more than.35.schools*and edu-
cational institutions in Northern California/ Included -among these are a
Montessori school in San Francisco, high schools in _Richmond, Crockett
Piedmont, and Marin, the Cahfomla School for the Deaf, Two Scheol for
Boys in San Francxsco Head- Rche School in Oakland, the Califénia ‘
‘Maritime Academy in ValleJo Dominican College in San Rafaél, and others,
On the University of California’s Berkeley campus, terminals are’ mstalled "
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 for.the past year. Figures 1 and 2 show the cost of
hookmg up to the system. f

/

, EXPERTISE . - - - | . .

LHS shared computer expertise with snmlar mstltutlons at the last
meetnng of the Association of Science Technology Centers held at Lawrence

Hall in May, 1977. Two computer-related workshqps were offered at ﬁhat

: meetmg, both organized by LHS pé'rsonnel

: V!
- COMMUNITY SERVICES

LHS Hosted a Computer Expo in 1974 and 1975. Student users were ..

responsxble for organizing this event in 1975.

LHS staff taught a five-week course in BASIC language programming’
for employees of the Clty of San Jose. The coursé stressed the funda- -~ *

mentals of programmmg common to all languages.and the development of .
specific programming skills in BASIC directed toward. the computer facﬂl-‘ =

ties and work environment of. the partlmpants Students learned BASIC
apphcatlons for all the éomputer systems avallable for use at Clty Hall

Tk
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Aruitoxt provided by Eic:

6utreach

\‘m a convenient typewriter style terminal in
your horme with an acoustic couple 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 stafistics. 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

moming 7am-12 noon  $40/month
aftemoon 12 noon - 5pm $40/month
evening - Spm - 10pm $40/month
night 10pm - 7am $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 Waming: This is a high powered
interactive educational computer system.

it may give as: good as it gets

S

YES....N0

YOI
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Outreach

Lawrence Hall of Science

. Rates for Educational Computer Services fo :
Schoois and Other Qualitying Organizations

Effective July 1, 1978

Data General Eclipse Systern

Charges Per Lease-line or Dedicated Dial-up Port Rental Period -

- 12 Months ~ 10 Months
First terminal ° $180/mo. $200/mo.
2nd-5th terminal at same site 162 I} . 180
Addifional terminal at same site - 144 160

On-line disk storage

$0.20 per 1000 stored characters/mo.

- Digital Equipment 11/70 Unix System

230

Rentat Period “

Charges Per Lease-line of Dedicated Dial-up Port
) E 12 Months 10 Months
First forminal . $250/mo. $275/mo.
. 2nd-5th terminal at same site 225 250
Addifional terminal at same site 200 225.

On-line disk storage ] $0.01 per 1000 allocated charagters /mo. -
Lawrence Hall service calls on customer- $20 per hour portal fo portal

owned communication equipment f - .

Notes .

Pwd\orgeslndudethecos?ofuslngthecompmevond
the cost of using any communication equipment at the
computef 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
equipment attached 1o the terminal, nor mainfenance of
such equipment. The Lawrence Hall will advise users con-
ceming sources for such equipment and services.

The Lawrence Hall guarantees that computer service will
be available each month at least 97% of the fime from
9:00 a.m. until 6:00 p.m.-Monday through Friday. and at
least 90%.of qll other time, excluding reguiarly scheduled
maintenance. Failure fo perform at these average leveis
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 fo faulty temninals, faulty telephornie service, or foulty .

communication equipment attached to the temminai.

'
'

Figure 2
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For further information. felephone or write
fo LEE BERMAN at: S

Lawrence Hall of Sclence
University of Califomia
Berkeley, Califomiaq 94720 °

. . (415) 642-3167
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- — -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 o;ipoi'tunitfes for non-
mathematical students and female studetrts. :
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Lessons Learned

USE .

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. VISItOI‘S in general, enjpy mteractmg Wlth
§ 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
chxldren 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.

Computmg has -proved to be a very effectwe tool 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 also nowledge-
able about the latest technology. ; .

R

e

‘EQUIPMENT

Graphxcs equlpment and color terminals enhance the enjoyment of
computer actmtles P :
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e —Contacts

K
Lawrence Hall of Scnence Arthur Luehrmann
“University of California, Berkeley Director of Computer Education
' i#Berkeley, CA 94720 . _ and Operations -

(415) 642-3167 Lee Berman °

Network Com‘dinatop

“Joyce Hakansson y
Computer Educatlon Coordmator

Pete Rowe >

Applications _Programmer , _;:
N v N l!
Burdick Group : Bob Kahn i
1620 Montgomery Street : S~
San Francisco, CA '
oy, i . ’:\’_’J_? ; % . ‘ v
e - / 7“"‘-\

)
iy
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~———— Glossary
/ -~

ACM ' ' ‘vT.-g

" Association for Computmg Machmery , A -
ADCIS . “n

Y

Assoclatxon for the Development of Computer Based Instructional Systems

AEDS . N S A
Assocmtlon for ducatlonal Data Systems

-l

» Author Language

A SImpllfled pr ygramming language deslgned for teachers to use to develop
computer-based instructional material. °

| Be"‘ichv Processing - I oo ‘
A traditional. mode of data processmg As distinguished from mteractrve
COmputmg, the program executes w1thout user 1nterruptlon -

cis - .
~Career Information System. A information storage and retrieval system’

developed in Oregon. It contains information on careers and higher edu-
catlon in northWestem Umted States

Compller

A computer program whlch translates other programs into machme
readable code. '

Computer Asslsted Instructlon o
" Learning matenals that a student accesses v1a a computer termmal

Computer Assisted Testmg i
" Tests that are generated ‘administered and;/or scored via computer

ccc L ' o e
. Computer Curriculum C.orporation

¢ - . ,
, . . . e

S
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‘ Glossary

Computer Graphics S,
Pictures and line drawmgs generated by the computer and dlsplﬁyed 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 fay tube, a common type of computer teriinal.

.

Ccvis

Computerized Vocational Information System, IBM’s career and college
information retrieval system.

DEC
Digital Equipment Corporation.

DECUS
DEC Computer Users Somety

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.

Bis

i

",‘* Guidance Informiation System. Career and college information reﬁrieval
" system developed and marketed by Timeshare Corporation.

Hardware ’
The machinery and equipment associated with a computer system.

HP
Héwlett Packard

IMSAI
A brand of microcomputer

Interactive Computing

Students corﬁﬂi:rlun'icatq with a computer via terminals. The computer
- processes student inpuf_and responds on demand.

. R
. Keypunch ' :1 , ‘ '
"~ A machine which punchés coded holes in cards to be.used as input_to
a computer..

Line Printer

A computer output device that prints a line of letters or symbols a.
one time. -

S 2y
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N Glossary

Microcomputer:

A small computer with a miniaturized central processing unit,.
NAUCAL o

b{a,tio’nal Association of Users of Computer Applications to Learning.
NCTM
" National Council of Teachers of Mathematics .

* "
b . - .

‘NEA
National Education Association .

NSF .
National Science Foundation.

OMEC
Oregon Mathematics Education Council .

L.
*

PDP

A series of computers manufactured by Digital Equipment Corporation.
=\

PET ,5
A microcgmputer manufactured by Commodore. \ <

.

Plotter R
A computer-controlled device for drawing graphs and pictures.

Network .

/ Terminals and computers conné'cted together via communication lines,
allowing for use of the computer by people physically distant from
the machines. :
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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. . '

s

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 equlp-

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 W

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 Curmi-
culum Corporation. A curriculum covers several years (e.g., K-6)
in one discipline area (e.g., mathematics) and addresses 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 dnlls

- may mclude items from several strands.

Tandy TRS-80 .

A microcomputer sold by Radio Shack Corporation

o -
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KN ' Glz)ssary

Teletype (TTY)

A computer terminal resembling a typewriter (trade name of Western
Electric.)

el

TV
Teletypewriter.

Terminal
A device used for interacting with a computer.

TI

Texas Instruments, a- manufacturer of computers and other electronic -
devices. ‘ ‘ -

. 1.,.} .

Time-Sharing

Concurrent use of one computer by many users.
. i

VOTRAX
An electronic voice synthesize that ‘can speak words and can be con-

trolled by computer.
Word Processing ' ,

Typing, formatting, editing, and p'erforming other similar activities
with the written word. The computer plays a major role in many -
word processing applications. ’

3

/
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~ APPENDIX:

CASE STUDY AND
EXEMPLAR INSTITUTIONS

. |
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Case 'St’udy'.'

o

. The followmg educational institutions have been selected to participate
: T Case ‘Studies in Academic¢ Computing.
"The persons to contact regarding academic computmg at the Case'
Study institutions are identified in the Academtc Computing Directory
pubhshed by HumRRO . .
N " North Salem Hng\h School, Salem, Oregon
George Washington High School; Denver, Colorado
x » Lincoln High.School, Bloomington, Minngﬁsota
- Ridgewood High School, Ridgewood, New Jersey
Riverdale Country School, Bronx, New York
Huntington Beach Union High School District, Huntnngton Beach, California

. Alexis |. DuPont School Distriet, Greenville, Delaware
' ' Chicago Public Schools, Chicago, |llinois _
Dallas Independent Schaol District, Dallas, Texas S

. Lawrence Hall of Science, Berkeley, California
William Rainey Harper Community*College, Palatine, Iliinois :
Golden West Community Coliege, Huntington Beach, California 3

% Uniteg 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
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Aruitoxt provided by Eic:

—Exemplar Institutions
/ .

A‘-‘_

P

P 4

Educational institutions identified here are participating in the study,
“Exemplary Institutions in Academic- deputmg ’” 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 Exempla.l”.

'mstltutlons may be found in the Academic Computing Directory published

by HumRRO

CATEGORY 1: STUDENT ACCOMPLISHMENTS

Colieges and Universities With Student Enroliment Over 6,000 FTE

University of Pittsburgh (PA)
University of Texas, Austln (TX)

University of California, Irvine (CA)
University of Akron (OH)

Colleges and Universities With Student Enrollment Under 6,000 FTE

Worcester Polytechmc Institute (MA)
Bennett College (NC)

. Denison Umversny (OH)
Evergreen State College (WA)

University of D.C., Van Ness
Grinnell College (10)
Transylvania University (KY)
U.S. Naval Academy (MD)
‘ <
s Commumty Collogas

Gavilan College (CA) ¢ William Rainey Harper College (L)
Golden West College (CA) Burtington County Coliege {NJ)

' ' Elementary and Secondary Schools

George Washington HS (CO) . Riverdale Country School (NY)
Ballou HS (DC) - Belmont HS (OH) .

Hul! HS (MA) North Salem HS (OR)
Joyner Elementary Schoo! (NC) , . Sehome HS (WA)
Ambherst Centra! Senior HS.(NY) /

- Public School Districts

Huntington Beach USD (CA) Memphis City Schools (TN)
Los Nietos ESD (CA) Daltas ISD (TX)
Montgomery @ounty PS (MD) Richardson ISD (TX)

School District of Kansas City (MO)
Syosset Central SD (NY) ? -,
Woodridge PS (OH) )

N

’ j

o L med

Jordan SD (UT)
Fairfax PS (VA)
Highline SD (WA)
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o

Exemplar Instit_ution.s

Public Access

< Capital Area Career Center (MI) /

CATEGORY 2: INSTITUTION ACCOMPLISHMENTS

Colleges and Universities With Student Enrollment Over 6,000 FTE
. I
New York Institute of Technology (NY) ‘ University of Texas, Austin (TX)
University of Pittsburgh (PA)

-

' Colleges and Universities With Student Enroliment Under 6,000 FTE
Trinity College (CT) ' . . Trinity University {TX)
University of Tennessee, Chattanooga (TN) * Carnegie-Mellon (PA)

Community Colleges
Golden West College (CAY .
Elementary a'nd Secondary Schools

Ballou HS (DC) Lincoln HS (MN)
Garden City HS (KS) : <

Public School Districts

,Huntington.Beach USD (CA) Albuquerque PS (NM) .
‘Kilanta PS (GA) Jamesville-DeWitt CSD (NY)

-Chicago PS {IL)
CATEGORY 3: SPECTRUM OF COMPUTER APPLICATIONS TO
' LEARNING AND TEACHING

Colleges and Universities with Student Enroliment Over 6,000 FTE
N B

Aub_'ﬁ’m University (AL) Rutgers University {NJ)
California State at Fresno (CA) Ohio State University (OH)
Stanford University (CA) University of Pittsbyrgh (PA)
University of Colorado, Boulder (CO) University of Texas, Austin (TX)
University of Delaware (DE) ‘e University of Texas, El. Paso (TX)
Southern University and A&M: College (LA) Western Washington University (WA)
Mankato State University (MN) ! University of Wisconsin, LaCrosse (WI)
244 L e 24
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Exemplar Institutions

Colleges and Universities With Student Enroliment Under 6,000 FTE

Colorado School of Mines {CO) : “ Hamilton/Kirkland College (NY)

Fairfield University (CT) Bennett College (NC)

Trinity College (CT) University of North Carolina, Asheville (NC)
Anderson College (IN} * . Denison University (OH)

Grinnell College {10) Bucknell University (PA)

Emporia State University (KS) - University of Tennessee, Chattanooga (TN)
U.S. Naval Academy (MD) University of Tennessee, Martin {TN)
Carleton College (MN} Trinity University (TX)

Northern Montana College (MT) Evergreen State College (WA)

Worcester Polytechnic Institute (MA) . University Wisconsin, Superior (Wi}

Dartmouth College (NH)

Community Colleges

Golden West Coliege {(CA) - Broome Coungy CC (NY) -
William Rainey Harper College (1L} s Roane State CC (TN)

St. Louis CC, Florissant Valley (MO} R

Elementary and Secondary Schools

George Washington HS (CO) -~ Commack HS South (NY)
Garden City HS (KS) Jericho HS (NY)

Lincoin HS (MN) Joyner Elementary School {NC)
Maple Lake HS (MN) - West Cary Jr. HS (NC)
Ridgewood HS (NJ) Belmont HS {OH)

Teaneck HS (NJ) : Catlin Gabel School (OR)

Public School Districts '

~ -

~ - -
Huntington Beach USD (CA ; Wichita PS (KS)
Palo Ailto SD {CA) ' . Jamesville-DeWitt CSD (NY)
San Francisco Unified SD (CA) ‘ Dallas ISD (TX)
Chicago Public Schools (IL)

, . . J
CATEGORY 4: COMPUTER LITERACY PROGRAMS FOR
STUDENTS, FACULTY OR COMMUNITY '
Colleges and Universities With Student Enroliment Over 6,000 FTE .

Auburn University-{AL) New York Institute of Technology (NY)
University of California, San Diego (CA) University of -Texas, Austin (TX)
Mankato State Uhiversity (MN} .\\ .University of Texas, Ef Paso (TX)
Rutgers Unioéfsity (NJ) ’ Unjversity of Wisconsin, LaCrosse (W)
University of 1ifinois, Urbana (IL) ‘- ‘
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. Exemplar Institutions

—

. . ’ . ..

Ch Colieges and Universities With Student Enroliment Under 6,000 FTE
Colorado School of Mines (CO) . Denison University (OH)
Fairfield University (CT) Cameron University (OK)
Grinnell College (10) Bucknell University (PA)

U.S. Naval Academy (MD) Maravian College (PA)
Carleton College (MN) - University of Tennessee, Chattanooga (TN}
Northern Montana Caollege (MT) Trinity University (TX) h
Dartmouth College (NH) Evergreen State College (WA)
Bennett College (NC)
Community Colleges
Gavilan College (CA) Mercer County CC (NJ)
Elementary and Secondary Schools (\
George Washihgton HS (CO) North Salggn HS (OR)
St. Patrick HS (IL) 3 Teaneck ‘H (NJ)
Lincoln HS: (MN) Amherst Central Senior HS (NY}
Maple Lake HS (MN) . Riverdale Codntry Schdol (NY)
Public School Districts
' Huntington Beach USD (CA) N. Syracuse Central SD (NY)
Palo Aito USD (CA) Dallas I1SD (TX)
San Jose USD (CA) Richardson 1SD (TX)
Alexis |, DuPont (DE) . Fairfax County PS (VA) s
Montgomery County PS (MD) RN Highline SD (WA)

Albuguerque PS (NM)

‘ Public Access
Lawrence Hall of Science {CA)

CATEGORY 5 COMPUTER SCIENCE OR DATA PROCESSING CURRICULA

Colfms and Universities With Student Enrolimant Over 6,000 FTE

.“Californi.a Polytechnic State University, Rutgers University (NJ)
San Luis Obispo (CA) . Ohio State University (OH)
Mankato State University (MN) University of Texas, Austin (TX)
Western Washington University (WA) University of Wisconsin, LaCrosse (W)

University of Colorado, Boulder (CO)
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Exemplar Institutions

Colleges and Universities With Student Enroliment Under 6,000 FTE

Anderson College (IN) State University of New York, F"vlattsburgh {NY)
U.S. Naval Academy (MD) ’ . Bucknell University (PA) - -
Worcester Polytechnic Institute (MA) Carnegie-Mellon (PA)

University of North Carolina, Witmington (NC)

Community Colleges

D]

William Rainey Harper College (IL) Mercer County College (NJ)
St. Louis Community College, Florissant Valley {MO) Roane State Community College, {TN)
. It a

Burlington County College (NJ} ;

Elementary and Secondary Schools

- George Washington HS (CO) Teaneck HS (NJ)

Ballou HS (DC). Amsterdam HS (NIY) ]

Hull HS (MA) Commack HS South (NY)

Belmont HS {OH) ° Riverdale Country Schoot (NY) ’
N. Satem HS (OR) Sehome HS (WA)

Ridgewood HS (NJ)

Public School Districts

Jetterson County PS (CO) Atbuquerque PS (NM)

Alexis |, DuPont SD (DE) R Churchilt Area SD (PA)

Atlanta PS (GA) Dattas ISD (TX) )
Chicago PS (1L} Fairfax County PS (VA) T

\

CATEGORY 6: OUTREACH TO COMMUNITY AND OTHER INSTITUTIONS

Colleges and Universities With Student Enrollment Over 6,000 FTE

California State, Fresno (CA) ) Universiiy of Akron (OH)

University of California, Irvine (CA) Ohio State University (OH)

University of Iltinols, Urbana (IL) : University of Pittsburgh (PA)

Mankato State University (MN) University of Texas, Austin (TX) ,
Jackson State University (MS) , Western Washington University (WA)
University of North Dakota (ND) University of Wisconsin, LaCrossg (Wi)

J )

&
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Exemplar Institutions

) Colloo;s and Universities With Student Enroliment Under 6,000 FTE

Fairfield University (CT)

Lewis University (iL)

Grinnell -College (1D)

U.S. Naval Academy (MD)
Worcester Polytechnic Institute (MA)
Northern Montana College (MT)
Dartmouth College (NH)

. University of North Carolina, Asheville (NC)
U Denison University (DH)
* Bucknell University (PA)
: University of Tennessee, Chattanooga (TN)
Rice University {TX) ‘
Evergreen State Collage (WA)

Community Colleges:

Maricopa Community College District (A2) Burlington County College (NJ)

- Gavilan College (CA)

Golden West College (CA)

’

George Washington HS (CD)
Canterbury School (CT)
Ballou HS {DC)

St. Patrick HS (IL)
Hull HS (MA)

Ridgewood HS (NJ)

Huntington Beach USD (CA)

Los Nietos ESD (CA)

San Francisco Upitied SD (CA)
Jetferson County PS (CD)

Alexia |. DuPont SD (DE)

School District of Kansas City (MD)

Lawrence Hall'of Science (CA)
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Mercer County Community College (NJ)
Roane State Community College (TN)

Elementary and 'Secondary Schools

Riverdale Country School (NY)

Belmont HS (DH) K
‘ Catlin Gabel (DR)

Upper St. Clair HS (PA)

Sehome HS (WA)

Public School Distriets

Wayne Township PSD (NJ)
Jamesville-DeWitt CSD {NY)
Churchill Area SD (PA) -

Dallas 1SD (TX) - o
Fairfax County PS (VA) \\\

a

Public Access

-

Capital Area Career Center (M)



