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ABSTRACT

1 '

- The practicum, "The Develbpment and Implementation of g

District Computer Education Program," was designed fgr

the purpose of insuring full utilization of an in-house

computer'system dri a- high school. A second purpose was.

to establish goals, objectives, and directions for

computer educationon a Distric.t-wide babi-§.. Phases

conducted to accomplish these goals consisted of staff

trainingstudent training, and the preparatj.on of a

District Computer Education Curriculum Guide.

All phases were completed satisfactorily. Outcome

measures indicate that there is a significantly higher

number of teachers and students involved in'computer

education in the District in 1.975 -76 than in 1974-75.

SignifiCant, also, is the number of-non-mathematics

teachers involved. Finally, a District-wide Curriculum

Guide was produced, which will provide the guidance

necessary for-the expansion of computer education in the

:othet two high schools in the District,

0



PREFACE

O

ti

A wide array. of scientific,- economic, social, and technical
s

factors are reshaping our world and, with it; the:course

of modern education One such technological development

is the computer, which is being_utilized ciitensiSfely and

is playing,a pervasive role in moderti society. Banking,
0

business, kranspertatiGn, engine,ring, medicine,' and

social,and scientific research are only a few of the.many

areas which are increasingly dependent upon the computer's

X
speed in problem solving and Its capacity for handling

, vast amounts of data-. In addition, the computer is fast

becomifig a significant tool in the administrative and

instructional, processes of education.

The. President's Science Advisory Committee stated that,

since the computer is such a vauabl&and versatile tdol,

in society, students attending school in the 1970's who

have not been exposed to.knowledge abnut computers will

be poorly prepared for the world -of the 1980's and 1990's.

Although most school students will nbt be computer

technologists, the influence of the computer_an_their

--future---1-&s-o_iroportant that they should be made aware of

its nature and function.

9
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The influence of'the 'computer will be felt by students in

many ways. These include career selection, leisure

activities, and management of personalfinances. .Moreover,

the constitutional rights and.the depersonalization of

each individual clan be affected.

"The Development, and ImplemeAtation of a District Computer

Education Program" attempts to formalize and pilot the

necessary steps to bring this needed computer awareness'

to the students and staff in ore school district. Although

, the direction taken-was heavily influenced by such local

factors as availabili':y of hardware and flint, it as

possible that this project could become a model for other

school dtstricts to emulate.

Whatever effectiveness this presentation might have results

to.a considerable extent from the interest, cooperation,

and assistance provided by various personnel of the Newark

School District. The assistance of Mr. John Brandt,

Princiiml, Mr. Thomas Comer,,As.sociate Principal, and

Mr. Darrell Pelley, all of Glasgow High .Schbol, was

-particularly valuable. The insights and encouragement..

constantly extended by Superintendent Dr. George V. Kirk,

and hy°Deputy Superintendent Dr. John E. Allen helped

i. i33
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!INTRODUCTION .

"The
DeVelop0

ment and Implementation of a District Computer

Education Program" is a multi-phased project designed,to

solve the problem of utilizing fully the computer System

at Glasgow High School located in the Newark School

District in the State of Delaware.

.Briefly, the Newark School District is a K-12 District

consisting of thitteen el@ entary'schools, four middle

schools, and three: high scho . There are.16,900 pupils

in the District. Elementary schools contain grades K-5,

middle schools contain grades 6-8, and high schools.,
o

contain.grades 9-12. In addition, a state school for

the hearing impaired is located in; and tdministered by.,

the District. There is also a vocational school under

construction (scheduled to open'in.September, 1976) which

will serve several districts but will,be administered by
-

the .Newark' District. InaddLtion tp Glasgow High School,

the other two high schoglsare Christiana 'and Newark.

Eith tof these high' schools has approximately 1600 students

.N
The population of the-Newark SChool pistrict Contains-
people representihg all socio-eo0nomic backgrounds: While

#.



largelyt.svburban middle class, all strata of society are

represented. In short, its population looks more like a

miniature cross section of the nation. This, then, is

the setting in which this practicum was carried out.

The various phases of,. the project consisted-- o- f--the

developing of goals and objectivss at the District level

for omputer education, t'he instituting of T.4Okshdps for

teache\r training, the conducting-of mini course for

\
students, the developing of courses for the 1975-7'6 school

and .the estabbishing of a long range plan for the

District. In additton_., a library of textbooks -and' programs

currently .in use, was gathered and a bibliography of

pertfnent articles and publications was compiled.-

The success,of-previous attempts to establish computer

education has been minimal largely becuse computer

echl'qationwas retarded. as the domain of the mathematics

deartment. To overcome thii problem, teachers from many

disciplines were involved in the preparation of the_ .

District-wide goals and objectives and were also included
N 4

in the teacher training sessions.

Active student invol7ement was also considered a necessary"

condition for the success of the project. Thus, students

4
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were given the opportunity to participate in mini-courses

during the spring-of 1975. In addition, a formal course

-- -was .offered throug-h- the District's- exten-d-ed--year----program----
0

during the summer of 1975 Tl'e students. who' attenddd the

summer-cOurse -wee-alven-the opportunity-to-react to -the

District-wide goals and objectives as these were 'being

. formulated.

Although the major emphasis for implementation was to be

in one school, efforts were made iO-IncIUde

. high schools and tharea vocational high school in the

development of District plans. One result. of the District-
_

-wide -ttiVOIve-are-nt--h-as been a unifiet approach-- to-the
^G

implementation of computer education. Subsequently,- when

the decision was reached' uring the course of the practicum,

to inscaIl in-house equipment in the sister high schools,

many of the problems/which Glasgow High School faced had

,already been solved, or at least ccnsidered.

While all phases of the practicum have been conducted,

several have been expanded or modified as the situation

warranted. Moreover, several, 'additional-activities

relcated to thd practicum were carried out. Where applicable,

discpssion of these will be included later in the body

ofthis report.

14
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HISTORICAL BACKGROUND

r

For practical purposes, the use of computers inTelaware

Public School Districts and, more specifically, in the

- 'Newark District, began in the summer of 1966 -.---The initial--

thrust was aimed largely at the- admnatve =recta ores

of business applications, student-scheduling, and student

reporting procedures. Minimal attempts were made_ to use

the oomplitpr for instructional purposes.

Basically, Chree different organizations made,:and are-

continuing to make, contributions to effective

utiIilzat-ton-o-ft-he-compnter_in education The first of

these was an_ESEA Title III plojedt entitled Educational.

Development through Technology .(EDTECH). The second-is

4

a project sponsored by.the Delaware Schools Auxiliary

Associatiod'(DSAA)* which came to be known in 1971 as

Delaware's Total Approach to Computer Knowledge, more

commonly called Project DELTA. The third. organization is

the Data Infor;ation Center for Education (DICE) which is

a data processing'installatiOn funded wholly by a

consortium of local school districts and devoted exclusively

*DSSA is a private, non-profit organization which;derives
,its funds from school districts,'"by providing a building
-plan inspection service. These monies are then to be used-
to fund pilot experimental.projects in education.

13
r.
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. to serving school districts. A brief description of the

activities of each of these organizations follows.

EDTECH

EDTnil was conceived, written, and originally funded through

the Capital and the Marshalltpn School DistrictS it the

State of,Delaware under the ESEA Title III Act.

The major goal of-this project was to-integrate- the computer

into the everyday activities of eaucatian-through

_statewide program. In addition to the sponWoffitig-district.s,
O

cooperating agencies included the_ school districts of

WilTington, Newark, and Dickinson-McKean; theDelaware

Department of Public Instruction; arid the University of

-Defraware. The project was funded at $150;000 for the

1966-67 school year.

During that suMmer, several activities.were.

ninar-tit-le-d-Educational

Data _Sytems which was designed to acquaint administrators

withathe potentialuses of the computer in education and

to emphasize administrative functionS.

A'sirmilar seminar devoted to computer-assisted instruction
if

(CAI) was offered. Participants investigated the

0
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psychological implicationS of this type of instruction
4

as we-i -I as -an introduction to writ-ding-GAI-programs-in-

coursewrfterI '(an IBM CAI language).

Another activity was the computer scheduling of three

'schools: Wilmington, Dover, and Christiana' High Schools.

In order to carry out the administrative functions, during

--the pilot year funds Were budgeted to secure computer

0,

% services. Thiough an agreement with the Universigy of .

Delaware e-in which each agreed to cover 50%-of the costs,

an TBM 1401 comp-utei'

the University's Computing Center.,

During the school year of 1966-67, a major ,activity'of the

project consisted of implementing administrativefunctions

such as report card printing'. Meetings were heldfor .

administrators and teachers to acquaint them with these

O

various ;Unctions. A minimal attempt was made during the

year to pilot Computer Assisted Instruction (CAI) and

Math Instruction Program (MIP) techniques.'. Hqwever, since

only 7% of the budget was devoted to this phase, these

activities were minimal.

For various reasons, mainly political, the EDTECH project

was not funded.durinkthe 1967-68 school year. Because

17



the second year's- proposed budget 'was approximately

$500,000, this One projecI'Would hiV*6 tied up all the';

Title- III funds in the state. This was-not popular with_

those who were submitting other proposals. There was°N
.

also a question about which district would assume the

leadership role for the project.

The project was funded fOr a second year in April, 1968.

--ThlscausedLan_awkward financial situation in as Ouch as

the project's fiscal -year-waVtiotco-tiourrent itli 41e

fisc'al year of the rest of the state. The funding level -

for the second year was approximately 025,000, less than
Ct.

half the amount or.iWally.requested. Major cuts were .

(

made
.,

N..
/

in the daoinistrative application aspects'of the
.

.

.

project. The net result was a project which was 20%

devoted to adininistrative functions of the Cbmpute-and

80% devoted.to mu and CAI.

The summer's activities included many seminars conducted

/

through the University of-Delaware to acquaint and train

teachers and a inistrators in various aspects, of the
0

computer in edu Ation. Tha course originallytaught relating

to the admini$ ratite aspects was repeated. -Int,

cooperation with D$AA, math and science teachers Were



strained in writing Fortran programs and in the use of

terminals: Non-math-oriented teachers received training

in writing,basic programs, in the use of simulations, and

in terminal operations. Still other teachers were being

,instructed in CAI. and-were writing programs which would

eventually be used on the Philadelphia system,,with which

a cooperative venture hadbeen establit'shed. ihe_majority
,

. , ,
--_,

of the teachers trained were from the Newark, Marshallto

an& Capital School Districts.

8

During the 1968-69 school year, three major activities were

conducted. The first, called COMDET, was a joint venture
. ->

hetweenEDTECH and IBM in. which,touch-tone telephones

were used to enable fifth grade students to interact with

a computer for mathethatics drill and practice. The-
]

materials used were adayted from the work of

Dr. Patrick Suppes of-Stanford University. The-telephoneg,/
12 each, were loctqd-in three-eleMentay§-ehEiials.%::

Students would dial the computer which wA's lOcated in

Yorktown Heighta,-New York. After recognizing the student,

she computer would verbally present a series of drill,
o

problems, the level of which was based On the student's

previous successes or failures. The computer had'a

limited vocabulary, but -it was sufficient to present problems

liD
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and respond to students. .
The computer recorded the

student's results and suppl-ied the teacher with- a daily
4

summary. A statistical study showed no significant

,difference between this method and the traditional paper
,,,,, _ ,,

aid" pencil drill and practice method employed by control

groups.

0
The second major activity involved three middle schools

9

using computer-assisted instruction-in 'reading., Two

'
-teletype terminals ang,-ope CRT terminal with a lIght pen

, ,:-.,response were utIlized. Although the program was

eS-s-entially ladapdtd from the one used in the Philadelphia

School System, some locally written material was' also used.

, ---
The third major' activity waScalled,the Math Instruction'

.Program (MIP) . Under' this phase, each high-zehool_in

Newark (2) and Dover (1) was equipped with a terminal for .---

,itime-sharine.' Students Were taught programming in various

Ways: through formal computer education courses; through

-1? informal courses before and after scllool; and through the

existing math and science courses. Computer time was

ptrcfiased froM the Philco Ford Company, Valley Forge,

Pennsylvania, and the Computer Sciences Corporation, Bala

Cynwyd, Pennsylvania. As the utilization of the do -line

20
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terminal increased, additional eCluipmerit was added. The

first configuration included one on-line telptype'terminal,

three off-lineteletypes for tape preparation, and one

Demex card reader attached to the teletype for card input.

(Card' preparation could be carried out on key punches

__Located in the business department of ach schoof.)

Under MIP, a portable teletype was available for time-sharing
. -'*-.

in the middle schools. For periods froM two to four weekS*,

each, the middle schools had the terminal avaaable for

computer instruction: Such instruction was directed
.,.

.,

toward the goal of increasing the students'.(and the teachers')
. ts:

. .

computer - under the MIP concept...
,,

zol
'-

,

S

The funding for the `third year was drastically reduced

from that of the second year to $50,000. Again, state level

politics played a significant ro; in the amount finally

granted:

The only activity conducted during the summer of 1969, and

the following school year was devoted to MIP. A"single"

terminal was supplied to each of the three high schools.

Thy time-sharing service was provided by in IBM 1130

comput housed at. the University. of Delawaie and funded

jointly by DTECH and DSAA.,, During this year, the two

21
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projects conducted essentially the'same activities, sharing

costs and, personnel alike.' After the sophistication of

the equipment utilized,the previous year the three EDTECH

high schools were generally dissatisfied with the service.

Since it wasttheir first time- sharing experience, however,

the Schools sponsored through the DSAA project were

generally satisfied. The EDTECH project officially was

terminated in June, 1970.

DSAA and'dprojeCt DtLTA

The original DSAA projects started in the summer of 1966.

Lt was designed to train high school mathematics and

.science teachers-to teach computer programming to two or

P ,

three high-ability seniors in each schbol during:the 1966,67

school year. airing the first year, the project was limited'

.to eight-public and,private high schools located in

New- Castie County,- Del- awe--e.

The teachers chosen to participate attendred a summer

workshop in programming at the University. Of Delaware.

The language taught was Fortran, and the machine Used was

an IBM 1620.housed at the University of Delaware.

Participating teachers had dii'ect access to the computer.

ti

22



During the school; year, the teachers instructed, their

students before-or after school. On alternate Satgrdays

they accompanied their students to the University of

elaware ' s- -computing,center. 0.. these days , the- students

had the opportunity to run the programs they had Twritten

6u-ring the previous two wee? In or -de togi -the

students maximum "hands on" computer time on the 1620,

key punches were provided in eac school for card

preparation. The teachers were -reimbursed for their-time

and the cost for computer time and key punches was

absorbed by DSAA.

a

During the 1967-68 year, the project continued much\ the

same as it had the first year. Contact was esabliShed

"between DS .A and EDTECH abOut the-possibility of combining

efforts ,11-Ould the EDTECH project'bettefunded.

During ,ethe summer of.1968, DSAA sponsored the,training

of additional teachers to expand their project. The

Graining was conducted in cooperation with _,the ,EDTECH

project. Furthermore the goals were revised 'to reflect

more student involvement during the school year. Teachere

were now encouraged to involve a class of Students

instead of merely the brightest two or, three. ..The
.

result was that the DSAA project and the EDTECH project

2 3,
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a
were row operating along

. similar lines in the area of

The next. school year's activities proceeded as in the

previous year, but-with increased student involvement,

reflecting the change--in-phito-sop-hy-.Frariswere

-for the joint funding-of the_IBM 1130 time-sharing system

with the EDTECH project for the 1969-79 school yeat-T-with_

---the result-that -PS -AA ' s activities- were essentially the

same as EDTECH's.__

I

During1970-7I, DSAA continued to grant minimal support

to schools to provide time-sharing to high schools. This

service waS supplied through the University of, Delaware's

expanded computer center utilizing a Burroughs B5500:

However, this arrangement proved less than satisfactory.

Plans were formulated V DSAA from which-the projeCt

known as Detaware's Total Approach to Computer Knowledge.

(DBLTA) emerged. A project director was employed on a,

half-time basis; the other half of hisetime was spent

working for the Data Information Center fO'r Education

Thi's sharing arrangement continued through, the

1974142 school year., In succeeding years,-a full-time

director has been employed.

2 4

ti

4
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For the spring of 1971, a_D4ital EqUIpment Corporation

(DEC) PDP8/L was installed as an interim machine for the

schools to"use,for tthejshgring. In 1971-72, the PDP8/L

was replaced by a PDP11/20. During thiS period,, the

machines were housed at DICE. In 19120 the project m9yed

to the University of Delaware, campus to facilities

located in ,the.College of Engineering. (It is .riteresting

to note that they remain as a separate entity from-the

(

.

University of Delaware Computer Center.) In 1973, a

PDP11/45 was installed tocOmpieMent the-PDP11/20. ,

Currently, a PDP10 is beink,installed for the 1975-76

school year.

7
These_machines were purchased9py DSAA with financial

support for operations-recelved from, the participating
2

schbolsc Each school pays a flat rate which covers thd

teletype terminal, telephone charges, and computer

service, 'over the .year's, the school rate has been

increasing to facilifiate their gradual assumption, of

the total operating costs.

According to Project DELTA literature, its announced

goals were to. supply time-sharing services for high

schools in Defaware; to break the prejudice that computer

knowledge is for "math - oriented students;" to explore how

25
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puter knowledge could become a learnable' Or ateacflable

concept; and to'make Clear-to teachers the difference

between CAI and computer knowledge.

s-In addition tá these, several new obiectiVes were added

in 1974: These are:1

-To provide stability and Ctiltinuity for at least
three years -o that rational decisions.can be

.'made about computer education; ---
:

To work with the Uriiversitiof Delaware in the
deVelopment of teaching methods courses lb the
many disciplines utilizing a computer;

To determine a feasible way whereby all students,
K through 12, can eventually gain computer
knowledge;

Jr

To establish DELTA at the University as a research
installation to provide all schools with:a .

resource center constantly improving computer-
'74-'-

technology and curricula for the instruction
of students on HUC (How to Use the computer)
arid tO:s4pport teachers' ever-iriCrea'sitig,'

knowledg4
40 ,and interest in.bOmputer utiliJzations

.and applications. ..,

0 r.

,,
..

'In addition to offdting time-- sharing to teach programming,
.

DELTA has an extensive program library available and
.. (

various simulatiOn packages including the Huntington #

Project matecri'41S'. A guidance package taken from the
,i.

.Dartmouth:Rroject(EXPRESS)' data base .has beenvoffered,

,,"='--
. ,' . 4

W t.t, 1/4, ,.

but this iS'-being replace:W,the package marketed by
,

- -TiMe Share CorPoAtion.-=

2i

.

07
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,Seventeeri .schools were'-originally affiliated with DELTA

in 1971. Currently, about 50% of the high schools irb the

State are affiliated with DELTA,.% '

1 '

Plants are for,Project DELTA to be funded-for-three more

4
years by DSAA, with a gradual phasing out of their

suppbrt as theschools assume a.gteater proportion

the operating ceSts,

DICE

.Thellata Information Center or Education (DICE) is4a

datapro'cessing installation which was formed by a

consortium of school districts in 1965. Previous*to

1965, several districts maintained their own punch card

shops. For the first two years, DICE continued as a

ard shs).p_atn-d-Irtit-i-te

16

the EDTECH sponsored computer in

Originally,three school districts, Newark, Marshallton,

and Dickinson-McKean, mere supporting the .system. Over

the years other school districts have joined this
0

consortium. At present, seven school districts serving
t

approimately 50:000 students are full-member, districts.

In 1967-68, DICE.initalled an IBM .1401 4K card system..

rfl
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This machine was supplemented by purchasing time on

larger machines as needed for functions suCh-aS

scheduling. In July, 1973., the 1401 system was replaCed

with an IBM 360 Mode-1,22 computer.

Initialley,°DICE provided business and student accounting

functions.. In 1966, prescheduling data preparation

services were provided to the schools using externai

computer scheduling packages. For instance, two high

schools, Dickinsdn High School and McKean High School,

stared using the Stanford 4-S Program in 1966. DICE

4
prepared the necessary cards for their scheduling runs.

. ,

This resulted in a savings to them when they were

actually sent to Stanford for their scheduling run.

Per the schools who had a more traditional schedule,

the IBM 360 scheduler package was utilized. (This

package has b4en modified extensively to reflect local

needs and to utilize the DICE computer.) Currently,
4

the IBM EPIC Socrates Package is being utilized on the

DICE machine.

In 1971, test scoring and analysis,were added as regular

services. For the first two years, the analysis was

conducted on a contract basis by DELTA. In 1973, test
At,

23



-scaring became an in-house function utilizing the IBM
S

EPICFacStPackage:Extensive modifications to the

packagk were made to reflect local-needs.-

Over the years, DICE has remained devoted to serving the

administrative needs of the school diStriCts, preferring

to leave the educational computer applications to others.

°Newark District Involvement

Through the years, the Newark District involvement in

computer, applications and computer education,has been

extensive. The District ha's contributed personnel and

space to each of the three projects previously discussed.
0. .

Currently, all business functions, student accounting

including secondary report cards, and test scoring are

computerized through the services of DICE. The Newark

"L8

District has had extensive influence on the addition

services by DICE since it was one/of the.original members

of the consortium and 1-DecauSe it is the largest District

in the State,

Through DSAA and EDTECH, many teacheis were trained in

dprogrammi techniques and the utilization of computers

in the instr 'ctional process. Time-sharing facilities

20
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,which continue to be supported in the secondary schOols
\

are u\

. .

tilized primarily by mathematics and science teachers

. ,

.

for teaching computer programming. However, some science,

1

,:
an o\pial studies teachers are using simulation packages

,------
x .'

as an integral,part of their instructional program,

I

2------
Continupus 'support to computer-,re1ated activities has been

given b' the Newark District adminiition. The use of

the computer for administrativa.4functions has been firmly

established, but the degree of instructional utilization

has fluctiated. However, in 1974, 'the opportunity 'to

inse;t1!fn-house equipment in the District's newest

high sao° became a reality. An' outgrowth of this

hardward acquisition was this practicum, resulting in ar
commitment o establish a complete computer education

_program 1 he high schools of the Newark District

In summary, he preceeding is by no means a:complete history

of organiz ti ns and events affecting computer education

in the Stage of Delaware and the Newark School District.'

In fact, tie p rpose of this historical development is

merely to = stablish the level of computer utiliiation at

the start f th s practicum. Some of the recent activities

have been nti ned and, where necessary, will, be discussed,..

in greater etai

a
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= THE DEVELOP NT OF GOALS AND OBJECTIVES
AND A LONG -RANGE PLAN FOR INPIIMENTATION

The first major.phase undertaken in'this project was

the development of d set of preliminary goals and

objectives and a long-range District plan for computer
f

education. Initial planning called for the development

of each df these documents by separate committees.

However', the two. tasks- appeared to-be so 666Pletely

-interrelated that one Committee divided into two

subcommittees was formed to accomplish both tasks

concurrently.

Computer Education Workshop, Phase I, is Firmed

For obvious 'reasons, meetings held at the conclusion of

the school day are seldom productive. Thug, a proposal

(Appendix - Al) was submitted to the Newark School District

for the purpose" of conducting a workshop for the committee

durihg school hours, The site chosen was Glasgow High

School. Following approval of the proposal, pOtential

participants were identified and invited to the workshop.

Concurrently, a second proposal (Appendix - A2) for a

summer workshop Was submitted for the purpose,of

preparing a formal computer education curriculum guide

for the District.
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. In addit,on to insuring thatcommittee members would be

.fresh a d alert, holding ,the; meetings during the school

day ena1 d other interested staff members to participate.

Also, he :committee memberstould solicit student inptit

1
immedi tely when it was needed. In all, four sessions

were held during February, March, and April, 1975.

Each v)as a full day session.

C.

The committee consisted of twelve regular members.-

Included were four members of-the Christiana High School

staff, three members of*the Newark High School staff,,
,,t

four members,of the Glasgow High School staff, and the

District Supervisor of Mathematics. Departments

represented were business education, mathematics, science,

and social studies. Others in attendance at various

meetings included district administrators, a University,
0

of Delaware professor, and the principal-elect of the

)distiict vocational school (Appendix - A3).

Prior to the first full day session, participants were

asked to bring any materials which might be pertinent

to the tasks of the committee. Letters requesting

information relating to computer education at the

secondary level were'sent to schools and organizations

0 A
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which had been identified as having sometypeo.f

,Ovolvement with computer-related activities. These.

potential sources were identified' from ERIC documents

and bibliagraphies included in various articles and

books. A sample letter, a sample response, and a list

of the organizations contacted are ,included in Appendix

A4. The response to these inquiries was disappointin.

Many schools and organizations have implemented computer

education programs at the secondary level, but the vast

majority do not have formal goals andobjoecqves

established. _However, during the-course of the workshop,

additional letters of inquiry were sent as additional ,

sources were identified, in the hope that a well-

defined set of goals,and objectives could be obtained.

None, were received. Thus, for practjzal.purpoSes, the

committee started at point zero.

22

The first full day meeting was spent discussing the

possible directions the Districts might take to ,establish

a workable computer education program, to indiCate what

hardware needs'would be necessary to carry olit sups a

prclgram, and to determine hothe program would affect. the

curriculum as a whole. Subsequent meetings were devoted
9

to discussing the specific needs of students and teachers

33



and to formulating the long-range District-plan and a

preliminary set of goals and objectives, A copy of each

of these, is included in Appendix- A5. In addition, the

problem Of incorporating .these goals and objectives1

into ne curriculum was' considered.

At the, conclus ion of the workshop, the preliminary goals

and objectives produced were distr ibuted (Appen,lik. A6)

to approximately 60 secondary teachers for their reaction

-,and comments. ' lon g7range_plan--(Appendix -- A7) was

included, as part of the yearly repor t on computer
- -

activities and was formrded to the Depdty Superintendent

for his information and possible. action.

All materials gathered, the preliminary gcs1.§amliobjectives,

inCthe comments' received from the teachers' were

subsequently used as input for the summer workshop.

O

Computer Education Workshop,' Phase II, Proceeds on Schedule

The summer. workshop was held during June and July, 1975,

and.was three weeks in duration. Many of .the staff, members
' O.

who served on the original committee participated in the

summer workshop.- (See Appendix-- A8)1-, It was felt that

this would help make the task at hand easier.since

e



less time would be required for orienting people to

what-had taken place during the first workshop.

In order to facilitate the writing of the final curriculum

guide, three members of-the
st
workshop worked full-time

while the remainder participated only in the afternoons..

The three working in the mornings devoted their time to

the "hard writing; the fa. group reacted to these

effc%ts in the afte'rnoons. In this-way, more people-were

_available for brainstorming and reactions to drafti which

were generated at a faster rate by fewer-people. The
1J I

composition of the summer workshop was imilar to that

of the spring workshop -The_total nUmbersof participants

was less, but the same departments were represented.

Concurrent with the slimmer workshop, two other 'activities

were held:ai Glasgow High School. One Was a one-week

teacher training workshop and the second was a seven-
,

week summer School class for high school students. Each

of these activities will be disaissed lateiin greater

detail. However; it is necessary to mention them at this

pointr-because input for the-curriculum-guide-was,solicited--,

from the students and teachersopartidirating in them.

By the conclusion of the workshop, a curriculum glade for

3 5
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-the-District-had b'eSn prepared-. (See Appendix - A9)

The guide is student - oriented, and it attempts to overcome

the pervasive idea that computer education is the sole

responsibility of the, mathematics teachers.

In addition to goals°and objectives, two appendices were

included in the guide. The first is a list of. films

which can be used to meet some of the objectives in the

.
.

.

guide. The second is a list of
1

,

computer programs
/

available in the District.

ApprOximately 200 copies of the elide have been prepared

and 'have been circulated5 to teachers in ,the secondary

schools. 'Ole guide ins called an interiii draft and will
z 6

be revised,as necessary after the. 19)5-7.6 school year

However, to date it has .been well received by the teachers

and should Serathe purpose for which it was writtqn.
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STAFF DEVUOPMENT

/

The seccind imajor phase of this ISiojept was directed

, I

.

,
.

t6ward.staff development. ',A major objective of this

( phase was to introduce as many of the secondary teachers

as possible to the computer. To accompliS,h- this,

several school and District level workshops were
1

,

canduc Lp d-: In----addi-tion-,---otre-vDistripts taff member was

,

. %

sent to a workshop conducted"by Wang' Laboraturies, Inc:

Staff Member Attends It-Depth_Training Session

With-the installation of the computer system at Glasgow

'High'School in the fall of 1974,.it nuidkly became

evident that ;here was a need for at last one person to
1.

have in-epth training pn the system. This was especially

crucial if the hardware wat to be used effectively -41.thin

'the scheol.. Thus, when funds became availablA, (Appendix'-

Al) one erson, Mr. Darrell Pelley, Mathematics pepattment

chairmar(ofGlasgowIlizh Sehool, was chosen to attend a .

five-day in-depth training school.at Wang Laboratories,

located in Tewksbtry, Massachusetts. 'The reasons for

hoosing,Mr. Pelley were his previous computer knowledge
.

and his ability to work constructively with other staff

members.



r

0

Mr. Pelley attended the school during the week of

February 3,1975. This particular week was chosen 1,:n

order th-at'his training would be accomplished0prior to

the first District-wide inservice day. This was

necessary because he was-.scheduled to conduct a

workshop. on comp'uter education on those days.

Mr. Pelley's reaction to the school was extremely positive.
, -

He related that the class size was limited

participants. Also, an attempt was made to create a

group with differ'''ent backgrounds and varied application

interest areas. Thus, he was the.onfy educator in his

group and had an opportunity to interact with people

involved in military, medical, industrial, and

construction applications.

The training Mr. Pelley received was very valuable fdr
o .

him personally. In addition, his expertise has be4n tapped
.

.

by. having him Conduct workshops and by employing him-as

a leader of the workshop which 'developedthe final goals

and objectives for the District. Thus, the funds

/(Appendix - B2) used to send him were conside-red well
4--

spent, especially since similar hardware is being

installed in the other high schools of the District for,

the 1975-76 school year.

4.
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S rin Com uter Inservice Worksho Cond ed

Each year thee days during the second semester are

designated as District-wide. inseivice days-in-the Oewark

School District fo which the Office of Instructional

Services is r ponsible. In recent years, the trend has

been to to'o fer Mini-courses for teachers designed to

p ide staff members with concrete experiences which

can be later used in the perforMance of their jobs.

,,Staff members are free-either to choose any of the

offerings provided by _the District, or to submit an.

independent proposal for consideration.

/.

One such.course offered at the District level was

designed to provide teachers with an exposure to computers

in general, and to equipment at Glasgow High School in

particular. The workshop was aimed, at., but 'not limited

to, the members, of The Glasgow High School staff.

Twenty-ieveft'saff members (Appendix - B3) elected to take
,

the cOurSe, kfthough some elementary and middle school.

.teacher6 participated, the majority of the participants

were from the highjszhools'of the District.

'Two sets of objectivo (Appendix - B4) were identified:.

The first set.farlarticipants who knew little or nothing

3 9
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C 1

about the. And eh& BASIC languav,'and a second, ,,''

ti

.24

I

sd for participants who:knew BASIC and were alr6dy familiar.T
, .1

'with a computer systems The participants were divided,

into these tWO groups, and ehe "beginners" were further
. ..i

subdivided ii s6 Brolip of?kthree.

FolloWing a short overview -.y the workshOp leader, th6

r .*

instructional approaCh_used for the "experts" was to turn

Slbi.em-741,70-reon a machine aes4.ted..by a staff- member who

had already mastered the .mae. 'ne. Half of the "beginners
it, At,

groups were gathered into a lectUre .ection, where they

were given Z'shocrt presentation of about I.,minutes and
. .

_

then given an assIgrinent (from the assignment sheet,

Appendix - B5),e n the' hardware: The second half of the
p,

beginners were then given the spme presentation followed

by th --"hands on" assignment. In this Ay, 'the lecture .

,--- .

,---Iroups and-the "hands on!' groups were rotated In order

that the amount of knowiaTe to' be handledwasnot

excessive and to insure that immediate reinforcemenvria

the hardware was accomp'li'shed.

Throughout the three-day workshop, an informal .atTospherd

was maintained. The advantages and disadvantages.of.the

Glasgow hardwre were pointed.out.to the participants,;

1%. 4,
I

"
S
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and efforts were made. to provide the participants with

examples of applications pf the Computer within their

existing programs.
cs

-In summary, the participants rated the workshop extremely

sticcessful: This, was significant/whet-1 considering the

fat that on the morning of the first day of the

workshop.,,a,vote was taken which authorized a state-wide

strike, and teachers were highly agitated:

Informational Meetings Held,

Following the District inservide workshop, a seriAg-ofk.
.

. \--
.

.,
1

two-hour,informational works ops ware held for District

personnel. Invitations peldiX.- B6),were,sent to the
. -

b
- . ..

.
- ,

secondary, schools in the
/

istrict'inviting staff mem)oe
1

,, ,. - /

to see -and .try the complter facilities at Glasgow High

School.
//'

,' 1

. i

Thi-ee such-meetings were held,with approximately twenty
,

staff members atenoing each. The participants
. -/

ere given

a short presentation about the equipMent, and G1 sgow'Hlgh

School's plans for utilikingit.
.

presentation!, the participants Were given an .Opportunity

to interact with the hardware, using.cannedisimilation
I

and game.programs.-

41
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The purposes for.holding these meetings were to acquaint

District personnel with the equipment and also-to instill

a more positive feeling about the use of computers in

education. It appeared' hat the'se purposes were achieved,

since many participants stayed for longer' than tWO hours

interacting with the equipment and discussing its

possible applications.

Summer ComputerVorkshop Conducted

A proposal (Appendix - B7) for a slimmer wogkshop. for .

training teachers in the use of computers was quickly

submitted in April, 1975, when it became apparent that

the installation of'computer systems in Christiana High

and Newark High Schools was a distinct possibility.

Following approval of the workshop proposal in May, 1975,

a memorandum (Appendix - 88) Was sent to the principals

of the three District high schools requesting thit they

select ten partitciparits for Ole workshop. They were

encouraged to sehd teachers representing as many
.

'. .

departments as pOs'sible, and,in particular, the business

education department_

Following receipt of the names of potential participants

from the' principals, letters of 'invitation (Appendix - B9),

0

0



were sent. In all, thirty teachers representing many

.departments / attended the Workshop- SSee Appendix - B10)

Departments regesented were English, social studies,

science, business education, mathematics,.indUstrial arts,

and physical education.

The workshop which Was held during the week of

June 23, 1975, was similar in format to that Of tfle"
4

spring workshop. Activities (App-endix - Bli) included

a brief survey of the historical development of computers

and the growth of the h istorical development (yucatignal

and administrative) in the. Newark" School Digtrict. The

partixipants were then given instructions on the use of

the Wang 2Z00 computer. Following machine familiaization,

the participants were introduced to the BASIC computer

language and were given an oppOrtunity to write prograffis.
v

Finally, the participants were made aware of the canned

programs available and were given an opportunity to try

several for their reactions.

32

Throughout, the workshop was conducted, informally. As in

the spring workshop, the usual method of instruction was

for half the participants to be working independently on

the machines while the instructor was working more formally

43



with the remaining half. In this way, hands-on time

was'maximized.

In general, the workshop appeared to meet its objectives.

,

The participants rated the leader excellent, and except

for the length (too short)- and the number of participants

(too many), they rated the workshop above average.

School Level luorkshops Conducted
-

.--,Two related school-level workshops were arso conducted

during,August, 1975. The first wa's a one-week workshop/

(Appendix - B12) held by the mathematics staff of //i

Glasgow High School for the purpose of fina iz g their

12th'grade mathematics program. In addi4on', two of their

objectives were to finalize the 'plans or the Computers I

and Computers II courses and to comlititer programs

for use in mathematics. courses/

//

The second workshop was a one -week workshop (Appendix - B13>

held by the mathemati9S staff of Christiana High SchoOl

for the purpose of/Introducing the mathematics staff
_ -

to the computer/hardware which was installed in

September,, 19/5. Activities* included instruction on this

hardware and identifying and writing canned programs which

can be/Used in the, current mathematics Classes.

44



Each of these workshops was planried to supplement work

.boi.ng done at the District level on computer education.

. .

f
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STUDENTINVOLVEMENT

Glasgow High School Mini-Courses Held

Although teachei involvement is a'necessary condition,

is not-sufficient for successfully implementing computer

education in.the district. A second necessary condition

-

is active student involvement. Thus, in order to-make

students aware of the capabilities of the computer.system

and the exciting activities that can be carried out with

it, several mini-courses._ were conducted during the third

quarter of the 1974:-.8 school year Glasgow ,High School.

Originally, the plan was to offer two such courses, but

the student,demand'and the structure of the existing

master schedule necessitated that six such-courses be

formed.

In order to generate student interest in the mini-courses;
,

\,

several methods were utilizpd. These included: placing

an article "in the student newspaper (Appendix -Cl);

presenting daily, announcements over the school intercom;

and making announcements by the mathematics teachers to

their classes. Efforts werelmade to ,encourage

students of all levels to participate, and-each student

who indicated an interest was invited to attend the classes.

4`0



-,Since the course was computer-oriented,' Student invitations

were\printed on the computer (Appendix - C2), Thus, when

the classes were actually initiated, forty-three students

.(Appendix - C3) representing all grade levels and all

.fte ability levels were enrolled.

ClasseS for instruction consisted of the students meeting

with the District Supervisor of Mathematics on a formal

basis one, two, or three periods a week. The students

then spent several additional periOds per week working

independently. The instructor (the Supervisorpf,

Mathematics) was available on Tuesday and Friday mornings

and on Wednesday afternoons for this formal instruction.

During the periods when the instructor was not available,

several members of-the mathematics department donated

their time to assist the students. Even with this

additional help; there were certain periods when there was

no adult supervision.' However, the students were still

encouraged .,to utilize the equipment during these 'periods

if they were free. It was gratifying to note that no acts .

of vandalism took place during the unsupervised time.

Topics covered during the formal instructional periods

C

included: rilacEine operation, including use of the machine

in the immediate,,mode, tape loading, and execution of

canned program; elements of the BASIC language; diagnosing

4'7
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of pri:., im errors; and simple, computer progrmoing (See'
.... .

, . ,

Append-i,: C4 for sample student materials) . For the

students ,Isho quickly masterei these topics , indivirluaI

prograi oiling problems were assigned.- These problems were

c;lo.;en on the' basis of the students' current curriculum.

For instance, a business education studerit,would be

ass i opc1 a problem to wri-e a progran which would generate

coy pound interest while a college preparatory sMdent

Mould be assigned a problem to write a progr-m whim.

, find the factors of a gmadradz equation.
V

:valuation of students-wasAtceducted on an 'individual -

. Since no credit was laeing awarded, formal lett.,r

grades were not kept. Rather: a record of task completion
,c

was compiled. Each student -romplel the competency

,sks in the presence of tle Inv:rim-tor when the student

felt he was ready-. 'TFor exagge', lama a student mastered

the handling of the case tm tapes, he requested a

competency check-out. He weld then perform the tasks
41.on the Tape Cassette Che*-out List tAppendix - C5) in a

random order designated by -die' instructor. If the student'

did not successfully compl.-e the mks, no failure was .

recorded. Similar check -o lists (Appendix - C6) were

used for other rasks. Only succesal completions ware

recorded.
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In addition to the students who formally signed up for

this course, many others participated informally.

Students who dropped in to see what was,going on were'.

encouraged to playa game on the computer or, use a

canned program. The formal participants were eager to
1

assist these drop-ins by helping them use the games and

canned programs and by explaining what they were currently

working on. (See Appendix,-"0 for examples of student-

generated programs) Many of these drop-ins were business

education students who were encouraged to participate

in this manner by their, teachers.

.

Although the courses were scheduled only for'the third

quarter, many students requested that the program be

continued into the fourth quarter-. Howevet,obecauSe of

time constraints, the instructor was available'on

Tuesdays only. Although less formal instructton was now

et
available, the program continued because there w ere.now

many students knowledgeable enough to answer the questions

that the new participants would raise.

Overall, the program was considered a, successful one.

Students signed up 'knowing they would not receive credit.

They continued to participate even though it meant

49
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giving up their free time. Further, many of these

students elected to take the credit courses established-

< for the 1975-76 school year.

Excerided Year Program Computer Course Established

Each summer, the Newark School District conducts an

extended-year program as part of the regular summer school

. program. The courses included, in this program are

-

, designed to give students experiences' they could,not

obtain dpring the regular school year."The courses are

free and credit is given for the'ones designated high

school level.

For the summer of 1974, an attempt was made to initiate

a Course called "Mathematics Through the Computer." For

several reasons (the main one being lack of publicity) t1e

,course did not "make." However, since it was felt that

the course had merit, plans were made to implement a

similar one in the summer of 1975%

n 1974, the only computer service was through a single

terminal. Thus., it was necessary to revise the course
-

guide for the summer of 1975, to teflect the installation

of the in-house equipment. The revision of the course



..

guide (Appendix - C8) was contracted to the potential
.

,

\
:

s

./..,
instructor, Mr. Carl Jacobson, of Glasgow High School.

\

\,- In addition to a brief description (Appendix - C9) in

\ the summer schoOl catalog, a flyer (Appendix - C10) was

\ i

,---

distributes' to the secondary,schools of the District

to publicize the course.

Becauseithe majority of the summer school courses are

conducted' at Newark High School, a problein relating to the -

transpotifig of students arose. This problem was solved

by establishing a shuttle run from Newark'High School'

supplement the regular bus routes. However, the

le h of 'the-course then needed to be-extended to
a

seven weeks to make up the time lost for transporting

studen in order that a credit could be awarded. Thus,

the cours- met for seven weeks instead of the regular

six week-S.1

Initially, f- ve students (-Appendix - C11) enrolled in

the summer cour e, eleven boys and one girl. Ten students

attend GlasgoW H. School and two attend Newark High

-School. Nine of th twelve completed the course

satisfactorily. Seve al other students ",o-Originally

indicated an interest the course gave as their reasons

4



for not enrolling ihetransportation,problem and the

need for extending the class to seven weeks. There was

also 'a'communication problem in that one high school

(Christiana) and the four, District middn schools did not

receive 'the special flyers \describing. the course. Thus,

a sizeable potential population was missed,

Four of the students who completed the course are currently

in eleven-01 gradg.:*hiLe the remaining five 'are tenth

graders'''. Three levels of students were represented:

honOrs level; regular college prepatatory level; and

technical track level. On the basis of hismperiences

in the simmer course,.. one student'ha's changed his math

coutse from the technical level (Elementary Geometry)

. to the collegt AParatoryjevel (Geometry I).

Many materials were used in the course. These included

technical manuals supplied by Wan& Laboratories, 'a text

by Neal golden (Computer Programming in the BASIC Language),
4

a text by Rudd Ctawford.and,David Copp (Introduction to

Computer Programming), and a wide array of regular

mathematics textbooks.

Because of the limited enrollment and? the varied.backgrOunds

of the students an individualized instructional apprpach
V.
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'was desiiable and, in fact, necessa4r. Fqllawing an

introduction to the hardWare and minid al instructiono'

.1;, .

'C irk elementary computer-prograMming,,eachsadent-Was
4 r

_assigned 'specific ptograms. to ward e. The student's

program assignment was ghosen on.the basis of his
...

'mathematical baCkground. However, irateadof.choosing

topics which had been covered in ,his previous course,_

the topics were chosen from the course he would be

entering Thus, the student was not only responsible

for a programming azsignmult, he 4as also responsible for

determining and then learning the'necessary mathematics

'needed to the progiam: '' By using this approach,

the student assliMed the tole' of. programmer analys± as'
e.

opposed.to.being merely 'a programmer-

The benefitS o this approach wereNthree-fold. The

student had the oportunity not only to learn and practice

. .

. .

,

4 .

4rogramming.skills, but to leat,n additional mathematical
. 0 ,

cobtent. The third benefit was the skill, that the ,students
, ...

.

'developedconcrning the use of vlathematics'tex,tboOks as.

I
references. Initially, then student's were extremely.

reluctant to investigate a mathematical topic on their'

0

own However, as the course ptogresed,-the students

became less dependent upon the teacher and,relied more

5 3
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heavily on ,their own abilit to.inurpret material, found

in the texts,

Because credit was Offered for the course, a more !formal

evaluation probedure was necess ry. Students were, given

grades based on the .number and d gree of sophistication'
o

of the programs written. (See Appendix C12 for a liSt,

of 'the moresophisticated-programs generated by' the 1

students.) in addition, a7-final ex m.was administered .
which Covered 411 aspects of programming. Finalgrades

.q-

awarded consisted of two A's-, foue-t's,.and three C'S.
, .

..

It might have been expected that thegrades would closely
1 .... .. .

.correspond with the level of the course which the. student,
2 . .

vfcruld be entering, 'but this was not necessarily
,,

The4 was acbrrespondence, but it was weak, 'at best. ,

.:'

,

, 0
/

43.

Overall, the 'summer course.wA sucCessful. At the end of

1

thq course the student exhibited a knowledge of.,

programming skills which/should be useful to' them in
,/

' future years. Although the enrollment was somewhat'

disappointingthe'course will be offered again next' summer.
.

Plahs,are being made to overcome the emrollment problems

and, should theid be successful, it is expected that'many

additional studenEsvwilftae acAnt4e of the benefits: .

of the course.

e
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RELATED ACTIVITIES.

activities took place whickhe a direct bearing on, or
.

. \
. .

were an outgrowth t,f,ethe-pract cum. Some were local in

, natute, while others have State-wide impli atio

State-Wide Council for Computer Education Formed

Ini1973a State-wide councilfor Computer Education
\
\was

formed by the State Superviior of Mathematics (Appenciix

D1). The council consists of members from education,

.
business, and industry and its purpose is to advise the

State Department of Public Instruction on matters relating

. to computer education. This author has been a member of

the council since its inception.

Each year, one of the recommendations of the council has

been for State support for computer education. In 1975,

this recommendation was adopted by the State Board and

includecT the State budget; with the result that

districts'could apply for matching fundsjorthe 1975-76

school year. A total of $48,000 was 4.10caed by the_

Sta e for this purpose. These funds can be used for

te inal rental, computer maintenance, or pilirchasing



computer hardware. The amount budgeted for 1975-76 is

minimal i$1,5061 per high school, to be matched by the-

local district), but it is a step in the right direction.

To date, the Newark School District has received State

fundstotaling,$4,500 (Apriiendix '- D2), and is scheduled

to receive an additional 2,200.

The council has also engbged in other activities. These

include sponsoring info mational meetings (Appendix - D3),

and computer education /courses at the University of

Delaware, such as the o e designed to acquaint' mathematics

teachers with the Col tado Algebra through the Computer,

Project.

State -Wide Computer Task Force Formed.

A second State -wide effort in which this author is

involved is the State Computer Task Force which is charged

with the resparsiaility of creating a State-wide plan for

computer utilization in education. The task force

initially met 1975,\and expects to complete its

work by Februar

encompass both

1976, (Appendix - D4). The plan will

cational and administrative uses of the

e members of this task force are also

Council for Computer Education; thus

computer. Many cf

members of the St
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the task force will be generating a plan very much in

line with the thoughts of the advisory committee.

H.B. 509 Pro osal Submitted

'Shortly aftert this practicum was started, a conversation

with the District Supervisor of Occupational and

Vocational Edbcation precipitated avproposal (Appendix D5)

For louse Bill 509 funds. Briefly, H.B. 509 provideS

State support for teachers, and operational funds for

approved occupational-vocational programs conducted in

the comprehensive or vocational schools, grades 7-12.

The proposal was submitted and initially rejected.

However, after meeting with State officials, minor

modifications were made, the project was resubmitted,

\\ and Computers II courses.

and approval was\granDed in May; 197 5.

The approval of this proposal at Level 3 fundingmeans

that three times the,-normal operating f nds will be

available to Glasgow High School for thei Computers I

:',1wark School Board Supports Computer Education \\

Another item of interest which has been an outgrowth

5'7'
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this practicum is the complete support of the Newark

School District Board of Education to computer education.

On May 20, 1975, the Board unanimously pt.ssed a motion

(APpendix 7.D6) to amend the budget by $.80,000 for the

purpose of installing in-house computer equipment in the

District's ether two high schools (Newark and Christiana),

and to add a time-sharing terminal at Glasgow High School,

which only had in-house equipment.

The major presentation to gain support for this motion

was made by a student at Glasgow High School. Supportive

data were supplied by a teacher and the associate

principal at Glasgow High School. Thus, through,the

unselfish efforts of the-p-eople at Glasgow High School,

the two sia6t schools gained immensely.

After the approval of the bUdget amendment, bids

(Appendix D7) were solicited for computer systems for
\

Newark and Christiana High Schools. The low bidder was

Wang Laboratories, Inc. The bid was awarded to them by

the Board in July, 1975, (Appendix D8) and systems

similar to the Glasgow in-house system were installed in

September, 1975.

Concurrently,. time- sharing terminals were ordered

5G



(Appndix - D9) for all three high schools for the 1975-76

school year; one each for Glasgow and Newark High_Schools,

-s-\ and two for Christiana High School. The decision was made

to place two at Christiana High School because of the

.physical nature of the plant. The.pchool consists of

twQ buildings, with the mathematics and guidance

departments housed in one, and the science sand social

studies departments housed in the other. F,lacing afi extra

terminal at Christiana High School seemed to be the

logical direction to take because of the heavy utilization

4 by the departments previously mentioned.

Computer service is supplied by ProjeCt DELTA's system

on a twenty -four hour basis. In addition io providing

computer ,time and.a library of canned programs, for the

first time this year the system is providing a guidance

package.suppoi.ted by State funds. The guidance package

is the one marketed by Time Share Corporation, and

provides informatiOn on both college and vocational

choices open to students.

Heavy utilization of the guidance package is expected in

each of the three high schools. Guidance counselors

have been given instruction on how to use tkhe package.
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Each school has instituted a system utilizing student

aides.: These aides assist other students who need help

accessing the package., In this manner, the schools

expect to acquaint each junior and senior with the

system.

Mass utilization of the guidance package.is now possible

because of the installation of in-house computer

equipment in each school... This enables students who are

learning programming to do their work op the inhouse

machines, thus ledving the time-sharing terminal free

for utilization of the special packagds.

60
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ACTIVITIES PLANNED FOR 197.5-'76

Computer Offerings (1975-76)

For the 1975-76-school year-, two "courses, Computers I

and Computers.II, are being implemented at Glasgow High

School. Computers I isa nine-week course, while

Computers" II is an eighteen-week course. In addition,

an independent study course, Computers III, will be

implemented during the 1976-77 .school year.

Seventy two students have enrolled in Computers I, while

thirty-seven students have enrolled in Computers II. The

majority of the students who elected these courses are

juniors and seniors. In future years, it is hoped that

more freshmen and sophomores will be able to elect the

courses. This will enable them to use the computer-

knowledge in subsequent'studies.

To insure that all busin.?.3s students will have an

exposure to computersa one-Week block of the Typing I

class will'be devoted to the subject. This subject was'

chosen because it is the only class in which all

business students are enrolled. It is anticipated that

the same plan will be utilized at the sister high

schools (Newark and Christiana) either this year or next.



As schedules had already been established he&)re the

decision to install in-house equipment had be'ep made,

compute] offerings at Newark an4;Christiana High Schools
.;

are limited Co a single eighte0-week course in\.each

school. This course is comparable to'Computers II

Offered at Glasgow High School. Eighteen students are

enrolled at Christiana High School, and twenty-or\e

students are enrolled at Newark High School. Plans are

being made to expand these offerings for the 1976 -\77

school year, and the meeting of certain objectives in

existing courses (especially social studies) will be

accomplished during the 1975-76 school year. In addition,

both Newark High School and Christiana High School are

planning to offer Computers III (tbe independent study

course)' for a few students this year.

Thus, course offerings in computer education have been

expanded at Glasgow High School for the 1975-7e6 school,

year, and will be expanded at Christiana and Newark High

School's for the 1976-77 school year.

A Night School Class is Planned

Plans have been formulated to offer an introductory

computer education course in the Newark. School District
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Adult Evening School. The course will be offered during

the spring of 1976, and will be.open to anyone who is

interested, including students who might not be able to:,

schedule a computer course during the regular school day.
o

Because funds for computer time are no longer necessary,

the tuition will be minimal. (Lt has tentatively been

set at $16 for the ten-week course.) The course can be

conducted at any one of the District high schools.

Computer-Related Activities are Planned for Inservice Days

Several compute-related activities were planned for the .

secondary half-day inservice sessions. The'first was a

scliool-wide program, held on October 21, 1975, at

Glasgow High School, where the personnel of each department

were shown the canned programs available and given an

opportunity:to evaluate them. Informational meetings for,

the business education and social studies departments of

Christiana and Newark High Schools were planned for

November, 1975, and a "swap" session for all three'high

schools is to be held in December, 1975. Additional

sessions will be held as the need arises.
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EVALUATION

Introduction:

Because the overall goal of this practicum was to

provide a curriculum in computer, education for students,

and thus utilize the existing computer system at Glasgow

High School, the overall success of-the implementation

phase was to be evaiaatc.ld on the basis of the degree of

student and teacher involvement in computer education at

the schOol in September, 1975. However, as the practicum

progressed, sufficient involv.ment of%tudents and teachers

from Newark High School and Christiana High School has

necessitated that data on their involvement also be

included.

In addition an attempt was made at the completion of he

practicum to-conduct a goal-free evaluation. That is,

what was happening in computer education in the District

when the practicum started was compared to what is.

happening now.

Throughout the practicum, formative evaluations were

carried out based on task completion, evaluation of

workshops by participants, the evaluation of workshop
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participants, and the evaluation cf student performance.

Participants Evaluate Workshops,.

Newark District policy dictates that participants ar.e to-

be given the opportunity to evaluate. inservice programs

and workshops. ThUs, at the conclusion of the computer

education inservice courses, each participant was asked

to complete the District's Inservice and Workshop.

Opinion Survey. Using this form, participants cpn rate

the various aspects of the-program on one to five

scale where one is low and five is high. In addition,

they are asked to list any strengths and-for weaknesses

they observed during the workshop.

Twenty of the twenty-seven participants in'the spring'

:computer inservice program returned a completed form.

The vast majority of the participants rated the eleven

items on the form above average. That is, they were given

a four or five rating. Comments listed under strengths

of the workshop included the instructor's knowledge,

and sufficient equipment for hands-on experiences.

Comments noted under weaknesses included too many

participants, and mixing "experts" with people,who .

"know nothing."

/
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Twenty-eight ofthr, thirty participants of the summer

workshop returned a completed, form. The responseswere/

similar'to those obtained from the spring workshop.. The

0
majority, of the participants gave nearly all items on the

survey sheet a rating of four or five. The single

,exception was the length of the workshop. A second item
,

which was not rated as h.gh by this group as the spring

group was the one asking about ''take home-" plans One .

.d.
possible reason for these lower ratin,-,s was the composition

. .

springof
.

the classes. .:The spring class containAd a significant
/ k

a

number of mathematilS etchers while the/s Amer class did
1

\ 1

/

1

not.

In' summary, the overall impressiori of the workshops 'by

the participants was highly satisfactory, and plahs are

being made to provide similar offerings during the 1975-76
1

pchool year. The complete results of these surveys-are

contained in Appendix - El.

Workshop participants are Evaluated

During each worksilop, each participant was tested to
.1

determine bis knowledge of hardwaire utilizaticip-and of th

BASIC computer language. -Testing was conducted by having

each participant demonstrate to the instructor, or his

, 6V

-
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designee (usually 4 participant who had lready mastered

the skill), his ability to carry out the. task. The

following is a list of the tasks and the p'ercentate of

participantcompleting each task satisfactorily.

% Completed
Task Spring Summer

1. initialize the computer- 100% . 1:00%

2. Use the machine in the
immediate mode

, t f.....

100%'. 100%
;

3. Load'a program) from tape ',. 100%

4. Save a'program on tape 100%

5. Write a simple program
without branching 100% ,A'100%

.,,

1
op
0

. 100%

'6. Write a simple program
with unconditional branching 100%. . ,00%

A

7. ' Write a 'simple program
with conditional branching 100(k) 100%;

8. Write a simple program
with a loop 100% 1007:

'

9, Write: a prograM which utilizes
array variables . 78% 63%

10. Write ,a program' which utilizes
string-variables .52% 43%

11. Write a program which utilizes
hex codes' 37% 33%

.

.

t.r-'-'
,i .

Thus,\based on the observations made by the inst uctor, -JS. ...,

.
.

every p'articipant was able tc, cinitialize the com uter,.use

*
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.it in,the'immediate mode, load computer programs fr6m

'tape, sale computer programs on tape, and succeisfdlly.

1.7ritd simple programs ip BASIC at the'conclusion of the

.

workshop. In addition, many participants, could use.mare.,
.

complex commandsj and were starting to prepare,a computer
.

program Which could be used .iii\tlieir own courses. In
.

-,\

shoFtthe ma.ority of the participants met the
. .. ,

obj'ectives o'E the workshdp. ,

. .

Composition of Workshop Participation is Evaluated\

- One of the iniplied gOals of,this pratticum was to inVolve-
--

as many people as possible on a DistrictWide basis. To

deteimine if this goal was accomplished, background data

on workshop participants was,coMpiled... Tables. #1, #1, and '

#3 summarize this effort.

COmposit-iorN2S WoIrkshops by Sex

Table\ #1
,

Workshop

, Spring Computer Inservice Wprkshop

Summer Computer Workshop
.

CoMputer Education Workshop - Phase I

ComputerComputer Educa:ion Workshop --,Phase II
7' /

Glasgow High School Workshop ,/

Chriscian%High School Workshqp

TOTAILS

Q

68

57

0/0 `F %

16 59 11 41
. ;

18 60 12 40 -

10 83. 2.

11 92 1 8

:6 .75 2 25

5 62 37

66 68 31. 32
P
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]
Compo-".tiOn of WOrksho s by School

Table ,#2"

Workshop

Spring Computer Inservice

Summer C.omputer Workshop

Computer Education-Phase I

Computer Education-Phase II

Glasgow High School

\ Christiana High School
0

TOTALS

'CHS

# %
GHS

# %
NHS

# %
OTHER
# %

5 18 9 33 6 22 7 26

9 30 11 37 '10 33

4 33 4 33 3 25 1 8

4 33 4 42. 2 17 8
\-- 8 100

8 100 --

31 _.)1\ 37 --38 21 22 9 9

*Includes participants from middle schools, elemqntary
R."

schools, Central Administration, and Sterck School.
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- Composition of Workshops by'Silbject area
"/

0 Table '#3/

Workshop

Spring Computerl
Inservice

Sumffier Computer

Computer
Phase I

Computer
Phase II

\Educat

EdliCat

on

ion -

Glasgow High School

Christiana Hig School

TOTALS

Bus./
Ed.,/

70

1

3

2

7

4

10

17

*Includes physical education,

arts, elementa y education,

o It can be seen from the prece

from all three

Lang.
Arts
# 1 %

1

7

4

-23

8

Math
# %

16 59'

4

3.10

5

7

42

58

100

100

49

Soc.
Sci. Stud. Ot er*
It .t'10 IP 70 If 1 7.

/

2 7 2 7 5 19%

(1

3 1 10 33 4 13

2 17 2 17

2_17 _1 8-

I

9

administration, ind

d foreign language/

4 4 10 10

strial

ing tables that members

high schools w re involved in t1 training

workshOps,and iTi the preparati

Further, it can\ be seen-et:116:c- a

I

persons reprezeting-areas-othe than

1)iirticipated. he number of fem les participliating was also

\ I

Success was not achieved in the attempts ma ie.to involve

n of the curric lum guide.

ignificant number of

\encouraging.

7 0

I
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the me ers of the Hodgson Vocatiolpal-Technical High

School. 'lis was probably due to the fact that only

two staff members (principal and curriculum coordinator)

have been appointed to date. With construction

problems foremost in their minds, they have little time

available to devote to matters pertaining to curriculum.

Contact has-been maintained, and several teachers who

participated in the development of the District Computer

Curriculum Guide will be involved when Hodgson's computer

curriculum is est-ablished.

Thus, while there is still a tendency for computer

education activities to be dominated by males'and

mathematics teachers (especially in the development of the

computer curriculum guide), inroads have been made to

dispel the thinking that computers should be controlled

by males and are'only for the mathematics department.

A.FollowUp Survey of Workshop Participants is Conducted

In order tb determine if the computer education workshops

made an impact on the participants, a survey was conducted

in October, 1975. Each person who.attepded one of the

workshops and who has access to an in- house. computer was

asked to complete the follow-up survey, form. Sixty-our
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forms were sent out and_fifty-seven (eighty-nine percent)

were retu:ned.

\ \

Question's i-ndlluded in The survey were generally directed
/ \

toward personal knowledge, instructional applications,

and other applications. The majority of the participants

who returned the survey indicated they thought they
t

could operate the in-house equipment, explain to another

person how to operate the equipment, and w ite a simple ,

program in BASIC; however, only about fift

actually done so.

percent have

In the area of instructional applications, thirty-three

percent of the respondents indicated one or more

classroom applications were being used. An additional

thirty-four percent indicated they were planning to make

use of computer applications in the future. Thus, sixty-
,

:seven percent have made use, or are planning to make use,

of computer applications in their classroom. In addition,

sixty-five per nt indicated they have discussed

computers and their uses in their classrooms,-and gn

additional twenty-four percent indicated they plan to

do so.

Me number of people indicating they developed computer

Try
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applications in non-instructional areis was the same as

the,number indicating instructional uses; however, the

applications were less varied, with the majority being

grading applications.

In summary, sixty -five percent of the respcmdenq

discussed computers in their classroom-8.; thirty-three

percent have implemented computer applications in their

classrooms; and thirty-three percent have developed non-

instructional uses. If the respondents who have indicated

they are Planning to discuss or use comptters follow

through, a significant number of worksp-participants

will have utilized information gained from one of the

workshops. (See Appendix - E2 for a summary of survey

results.)

Students in Mini=Courses are Evaluated

As was done with teachers who participated in workshops,

students who participated in the mini - course were tested

to determine their knowledge of hardware utilization and

of the BASIC computer language.,,Testing was carried out
, .

by havini each student\demonstrate his ability to carry
. ,.

.

out the task. The fol
.

lowireg is_ a list of the tasks and

the number and percentage of participants completing each

task satisfadtofily.

I.
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Task Number .

1. Initialize the computer 43 100%

2. Use tha machine in the immediate mode 43 100%

3. Load a program from tape 43 lan

4. aave a program on tape 42 98%

5. Write a simple program without
branching 42 98%.

6. Write'a simple program with
.

unconditional branching. 38 88%

7. Write a sinipleprogram with
conditional branching . 29 67%

8. Write a,simple program with a loop 36 84%

9. Write a program which utilizes
array variables 12 28%

10. Write a program which utilizes
string variables 14, 33%

f

11. Write a program which utilizes hex
codes 19 . 44%

As can be seen from the list, all students demonstrated

the ability to initialize the computer, use i.FTh the

immediate mode, and load specific programs. The majority

_of the students also demonstrated the ability to write - .

and execute simple programs.

Students were less successful when the more sophisticated

commands were presented; however, this Was probably- due
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to their inadequate mathematical background. This was

particularly noticeable in their inability to easily

master the ideas behind array variables. More success*was

seen with the use of hex.codes. The novelty of being

able to. control the curser on the cathode ray screen may

possibly have, contributed to this.

Overall, however, the mini - courses served their initial

purposes. Students were made aware of the capabilities

of the computer system, and'they demonstrated the skills

.
nccessary to utilize it.

A 'Follow-Up Student Survey is Conducted

Students who partiCipated in the mini-courses, and those

who completed. the summer course, were surveyed in

Octber, 1975, to determine if they were utilizing the

knowledge acquired. The survey was conducted by inspecting

the class lists for Computers I and Computers II at

Glasgow. High School to see how many had signed up for a

_Earmal course, talking with the students, and contacting

staff members who might be utilizing their services.

The, class lists indicated that twelve of the forty-three

students had signed up for Computers I and/or Computers II:

1
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Four had signed up for Computers I only two had signed

up for both courses; and ,six had signed up for Computers II.

.In addition, nine students have indicated they intend to

sign up for one of the-courses next year. One student

who par'ticipated in the mini-course also completed the

summer course. Thus, thirteen students, or thirty percent

'of.the mini-course participants, are participating in

formal courses, and twenty-one percent have indicated

they plan to do so in; the future.

Three summer participants and two mini-course participants

are acting as student aides to the guidance counselors

r,espoqsible for introducing students to the guidance

.package on the time-sharing terminal. Two oE the summer

participants are at Newark High School, while the two

Glasgow High School mini-course participants are also among

those who have signed up.for formal courses this year.

Five students (two who were previously included as

participating ina formal course this year) are.cUlrently

working on a project for two social studies teachers in

Ohich they are, attempting to analyze data for an economics

' class. Three others are preparing.demonstration programs

'for four science teachers who are team 'teaching ,an'
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introductory science survey course. In addition, nearly

all the students who'are currently enrolled in a

mathematics course indicated that they are doing some

programming in these courses.

Thus, of the fifty-one students who participated in a

mini-course and/or the summer course, eighteen, or

thirty-five percent,.are actively engaged in a formal

course and /or -an- assistant role. In addition, others

have indicated they plan 'to participate at a later' date,
a

or are currently using/their knowledge in their current

mathematics courses. Therefore, it seems safe to

conclude that a groupof knowledgeable and interested

students now exists.

A Computer Curriculum Guide is Produced and Accepted

One of the major goals of this practidum was to produce

a District Computer Curriculum Guide. ,As indicated

previously, this was completed in July, 1975. The guide

has been endorsed by the Director of Instruction of the

New4ark School-- District as. indicated by his signature on

the Foreword and'has been distributed to all members of

the business education, mathematics, science, and social

studids departments of each-high school. In addition,

<- 0

0
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administrators and members of other''departments who

participated in computer education workshops also received

a Copy. .

ACtion is Taken on Recommendations and Long-Range Plans

The recommendations and long-range hardware implementation
O

plans generated by
(

the committee working in "the spring

were well received,and'action has already been taken on
1

many of them. One measure of success in this area is the

;mount of money spent by the Newark School District for

computer-related 'activities: $1,300 has been spent for

workshops; $12,60 fot time-sharing terminals; and

$71,000 for it house 'computers, for a total of $90,390.

In addition,/$35,000 was previously spent for the

in-house computers at Glasgow High School.

Thus, with the hardware on

being accepted relative to

involv,ing computers in the

hand, 'recommendations are

establishing courses and

curriculum.- School level

personnel now view computer education

now/ and not something which would be "nice for the

future."

as being here and
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A Summary of "Wha-. ii,Happening:Now" at Glagow High School

IS Conducted .

In the curse of determining what effeCt the mini-courses

and workshops had n students and, teachers at Glasgow

High school, an attempt was also made to ascertain the

scope of current computer- related activities. In

October, 1975, two days were scheduled for an on-site

school visitation to accomplish this task. During the

visitation, conversations with administrators, teachers,

and Students produced the following composite list of

current activities:

1. Three sections of Computers I with an enrollment

of seventy-two;

2. Two sections of Computers II with an enrollment

of thirty-seven;

3. Five students serving as_aides to the guidance

counselor responsible for introducing students

to the computerized guidance package;

4. Eleven teachers using a computerized grading

system. Several others indicated they are

going to convert to a computerized system.

5. Three mathematics teachers using the computers

.for tutorial Zrills in the basic skill's classes.

79
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These same teadh-E-6 aribuse ,thecomputerized

games as a reward -for students wbosatisfactorily
. :,.r.

complete -their work.
. , 0

One mathematics teacher teaching Compute programming

to a basic mathematics skins'claSs as an enrichment
)

)

The. baseball coach utilizing a program which

updates-the team statistics after each game.

The agriculture teacher using .the computer for CAI

and testing in the area of plallt identification.

9: The German teacher and the French teacher each

corking on a CAI program for th0.study of

cabuTary and sentence structure.

10. .P ysics students using the computer as a problem-

)

11. Bidlogy students utilizing statistics programs in

confection with yeast growing experiments in two

.biology classes..

12 Math(Vmatics students (all levels), using the

)

computer-as a problem-solving/tool.

13. Social studies students prepaL-ing computeripd

simulations for a project.

14. BusineSs education students 11n the Business

Machines cOurSe'beIng exposed to the computer.



9

7.

In addition, many staff members and studeilts indicated .

that they, are planning additional activi Ees; however,

these were'not included in-the previous/lisit as the

intentwas to determine what, was' actually happenink.

Thus, it seems r'eas'onable to conclude that many

'computer activities are, being carried out and the .

in-house equipment is being utilized extensively.

Comparison 'of thedPast to the Present

FrOm 1968 until 1974, the Use of computers for

instructional purposes, with one exception, was limited

to a single time-sharing terminal "ih each'highschool.
, \ )

The exception was during the 1968-69 school year, when

Lditional back -up equipment was installed iri the high

schools, and some CAI activities took place in one I

middle school and one elementary school when Federal \/ i

f+tding was available. During this period, the 1

st\ident-terminal ratio was approximately 1800 ,po 1.

\

.

I

During the 1974-75 school year, f in-house computersfr

were installed in Glasgow High School, and terminals

were maintained in the other two ,high schools% In 1974,

Christiana High School and Neark High School each

received four n-house computers, and, two additional
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t\ie--ha4ng terminals

student-terminal ratio

literature indicates a

successfully implement

it isjanticipated that

\

were installed. Thus, the'present

is approximately 300 to 1: The

Maximum ratio of 500 to 1 tO"

a ,computer education program, and

the program initiated during the

course of-this practicuM carOle maintained, Further,

since the financial effort has largely been at the local

level, the problem of program curtailment due to the

expiration of external funding has,been by-pasSed.

A compatison of the numbers and types of persons involved,

over the years also indicates that computer education

-
has become firmly established. Before 1974, the use of

computers was basically limited to applications rne
;

by mathematics and science teachers, affid limited to

high sthool students. During the,past year, this has

been exparidecr3to include students of all abilities

,Snd teachers of many disciplines. Thus, through

Alardwari acquisition and student and staff training,

the Newnrk School District has reached the point wher'e .

a meaningful'compUter education program,can be,mairitaindd. ,

i

.
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giant takeo,step has beemI taken, and the transitiot will be

smoother,nd more orderly as t\he District mov s
,

I

,a, more refined progr\am of computer educaqon.

I

\

JI
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THE DEVELOPMENT AND IMPLEMENTATION OF A

DISTRICT COMPUTER EDUCATION PROGRAM

APPENDIX A

The Development of Goals and Objectives

and a ILong -Range Plan for Implementation

:)p,)

Al: Proposal for Computer EduCation Workshop - Phase I

A2: Proposal -fc)r.Computer Education Workshop - Phase II /

A3: Materials Relating to Formation of PhaSe Iliorkshap:
and List of Phase I Workshop Participants

A4: List of Sources Solicited for Potential Informatidn

AS: PreliMinary Goals and Objectives and Preliminary
Long-Range Plan

.

A6:' Preliminary Goals,and Objectives Distribution List

A1: tong-Range Plan Inducted as a Part, ,of Report'to
Deputy Superintendent

AS: List of Phase II Workshop Participants

A9: Computer Education dUrriculumGuide InterimrDraft

A10: Computer Ed-libation Curriculum Guide - Di, tribution List
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Proposal for Computer Education Workshop - Phase I
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FORM 1004 (Ram., 12/74)

FU DING REQUEST FOR PROGRAM
D STAFF DEVELOPMENT' ACTIVITIES

/kip SUBMITTED: Jannary 23, 1975

J }puter Education, Workshop Phase I

NEWARK SCHOOL DISTRICT
Newark, :DelaWare

I. Person(s) Making Request F. Neil Walzl

S.

II.

II.

Iv.

FOR OFFICE gSE ONLY:
Approved: 042r
Date:
Amount:
Budget:
Initial Report Due:
Final Report Due://
Funds Revert:

+CO ......

Administi'ation Bldg.

Name , SchOol
Type of Request: Check appropriate line in. BOTH Column A and B

Column A
staff development

-I program development

Column B
X school level

district level

Respond as carefully as possible to ,each of the following questions:
A. Statetent of the problem to be 'cOnsidered;
B. 1. List the alternatives you have already attempted as a

means of dealing with this problem;
2. List any activities that others in the district or elsewhere

have already, undertaken'to deal with the problem;
C. List your major goals and objectives in the following areas:

1. 'Preparation of instructional materials, curriculum guides,
1 course outlines, etc4

2. Wbat new or improved Competencies do you expect teachers
to-have as a result of this activity;

3. What new or improved competencies do you expect students
to have as a result of this activity;

D. Describe the activities to be carried out (include a copy df
the program or an ,agenda, whicheveri-sTapplicable)-7

E. Given the response to.B, why is the activity you proposed '

in D needed?
F. Evaluation:

J. Describe thee:procedures for evaluating the activities
(upon completion of the activity);

,

2. Describe the procedures,you will use, and determine the
°date for final ematluation concerning:
a. degree of suCoess in achieving the aims listed in C;,
b. impact on the school'program, including student and/Or /

staff behavioral changes.'
\

A report of your activities, including the evaluation results
described in F 1, will be due one,Week aftet the activities

Reports:
A.

are concluded. I

.

B. ' A final report will be due upon comiaetion of your firal
evaluation.

\

,

'

1

,
i

REQU STS SUBMITTED ON FORM #1004 WILL BE CONSIDERED AS FOLLOWS:

1 -

Requ sts for fall inservice-(up to C4ristmas break) will be reviewed .

the third Monday-in 'September
\ .

Requests for'winter *iservice (after Christmas break) will bereviewed
the third Monday in November

,

.

,, Requests for summer ins6rvice will-be revieWed the third Monday
in March .

'

0
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V. EviDdET (include breakdown by categories, i.e., partic ants',

resource persons, materials, etc.) .

/ .v

Justification'* AMount **Categories

Personnel:

Leaders

F. NeilWalz1

,

To provide/leadership and resourc
matOrlals/

y

(

.

-

,
,

4.4.,

Participants , .

.

10 district - . To produce the documents des-
personnel 'cribed in Part C

,

. i

....-

N___ S ,

Resource Persons-
, a .

0-
.

.

.

--

Released time
Substitutes To provide rele&ee time: for
Up to 40 teacher distiict teachers who will be

1

days 0 $20/day Etervpig on the teomittee,
1 040.00'

.
,

Materials &' q''

,
. ..t.

Supplies Most materials have already
been tgathered.

1

.

--

Clerical apd W141 be handled by regular
Other - 1

selretarial staff.
.,

-
.

,

.

, !.

. -

I

**

TOTALp

Justification fOr
terms of the tasks
and,j4f1 relation to
objece.ives, by n

-

Parcicipani.amount
degree of involvem

---1-;0407*Cr

ach blidget category should be Presented in,
to be accomplished, services rendered; etc.,
the realization of the major goals and
er, listed in C.

o

should reflect the state scale aria-the
ant of the participants.

SIGNATURE OF P,ffri§'

Re to

REQUESTING FUNDS

rn in Duplicate to

Di ector of Instruction

. A ministration- Buildings

142141.
9ARE/

9
J

wia

,



Part III.

A. Computer education has been offered in the Rewark School'.

District in various forms at the Molt school: level for

yzars. iVeraver, the program has beta hit oeirise and

highly de dent upon the aviOlabilit of * staff amber

who has an, interest in waf wa is aiitling_to put forth the

additional time Cotto Lo t * pr grim, Firthere

the ipltgrasts vary widely frost school to school because there

is nojestablishei district plan for impl liesntailion and no

estairtished district goals and pbjectives..

Filth the installation of the computer system at Glasgow',

the need for guidance in the form of a long range plaq:

goals and objectives, and course outlines beam even more

apparent? Plus, the problem is to develop the necessary

. documents at the district level for computer education.

81. A. solution for this problem has not been--attempted before in

the Newark District.

62. Attempts Are currently being lode to contact persons in

other districts to establish whether or not foreal plans exist

elsewhere which could be utilized.

Cl. The major outcomes expected frog this endeavor will be the

Production of the following:

93
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a. A tentative district long range plan for =pater
education.

b. A preliminary set of goals and objectives for
computer education for the hiserk School District.

c. The identification of a seqeence of courses for the
district In =pater education.

C2. It is expected that with the foul establishment of goals,

objectives. etc., that teachers will be able to better utilize

the colter in their daily Instruction and increase the

numeer of course offerings in computereducation,

C3. Students will have. the cgportunity to 'woke/ en =14 :Intending of

computer knowledge and skill: netessery in the bpsiness and

technical areas. Further, studests will billable to develop the

skills in mathematics and preble selviei"iiiteugh flow charting,

progral coding, and on7line testing of comOuter program.

D. The activity to be carried cut will be to bring together ten

Persons for four days (not consecutively) to establish the

necessary documents. One teesiittee of five minim respemeible

for establishing alyreliminary at of feals and obJectives for

the district while a second committee of five will be responsible

for developing a long range tepleeentethme plan and the identification

of a sequence of course offerings.

yq
0 4

After these preliminary documents ere developed, they will be

distributed to a representative sample of teachers and adminis-

trators in the district for revive and comments. It is expected

97ft
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that these preliminar;dociintnts lilting with the comments mill

be used as the input for a summer workshop at which final

domments will be produced and course offerings will be

fleshed out.

Tentative dates for the committee meetings are as follows:

Date TiIme

2/19/75 3:15.4:15

2/27/75 8:00-4:00

3/13/75 8:00-4:00

3/20/75 8:00-4:DO

4/17/75 8:00-4:00

potilwk Per os

Glasgow High Organizational Fleeting

n
Estailishing & Formalizing
prolimincry plans

a us

Fivaltze preliminary plans
for distribution to district
personnel

E. Because the necessary docuaents do not now exist In tho district

and preliminary investigations indicate few exist elsewhere,

tkly,will have to be developed locally.

Fl. Documents produced will be evaluated by the Supervisor of

Mathematics on the basis of content, style, and format.

E2. A follow-up survey will be conducted in the fall of 1975 to

determine whether the documents are being utilized by teachers.

1/23/75
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a
FORM 1004 (Rev. 12/74)

FUNDING REQUEST FOR PROGRAM
AND S.AFF DEVELOPMENT ACTIVITIES

DATE SUBMITTED: January 23, 1975.

puter Education Workshop - Phase II

NEWARK SCHOOL DISTRICT
Newark, Delaware

FOR OFFICE USE ONLY:
Approved: f

Date: iv/
Amount: r.4, ;76 So
Budget:
Initial Report Due: ler;
Final Report Due:7#
Funds Revert:

Perron(s) Making Request_ Nei _nazi Administration Bldg,
Name School

II. Type of Pequest: Check appropriate line in BOTH Column A and B
ColunLn A Column B

staff development X school level
x program development district level

II. Respond as carefully as possible to each of the following questions:
A. Statement of the problem to be considered;
B. 1. List the alternatives you have already attempted as a

means of dealing with this problem;
2. List any activities that others in the district or elsewhere

have already undertaken to deal with the problem;
C. List your major goals and objectives in the following areas:

1. Preparation of instructional materials, curriculum guides,
course outlines, etc.;

2. What new o:-'improved competencies do you expect teachers
to have as a result of this activity;

3. What new or improved competencies do you expect students
to have as a result of this activity;

D. Describe the activities to be carried out (include .a copy of
the program or an agenda, whichever is applicable);

E. Given the response to B, why is the activity you proposed
in D needed?

F. Evaluation:
1. Describe the procedures for evaluating the activities

(upon completion of the activity);
2. Describe the procedures you will use, and determine the

date for final evaluation concerning:
a. degree of success in achieving the aims listed in C;
b. impact on the school program, including student and/or

staff behavioral changes.
IV. Reports:

A. A report of your activities, including the evaluation results
described in T J, will be due one week after the activities
are concluded.

B. A final report will be due upon completion of your final
evaluation.

REQUESTS SUBMITTED ON FORM #1004 WILL BE CONSIDERED AS FOLLOWS:

Requests for fall inservice (up to Christmas break) will be reviewed
the third Monday in September

Requests for winter inservice (after Christmas break) will be reviewed
the third Monday in November

Requests for summer inservice will be reviewed the third Monday
in March
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V. BUDGET (include breakdown by categories, i.e., participants,
resource persons, materials, etc.)

Categories Justification * **

Personnel:

Leaders

1-75 hours

It le necessary.that any writing
team have a responsible person in
charge who is knowledgeable about
the subject.

$ 637.56*

Participants

5 teachers
75 hrs/teacher

.

A writing team is necessary to
produce the documents.

2,625.00*t4

Resource Persons

District and
State Supervisors
of Mathematics

The supervisors will act as
consultants and as members of
the writing team.

c

-

--

Released time
Stibstitutes

NA

Materials &
Supplies

Paper, etc. will be necessary for
production of the final documents.
Also, it might be necessary to

purchase some additional resource
materials_ 300.00

Clerical and
Other

Secretarial assistance is
necessary for final typing of
documents,produced.

200.00

* Tentatively based on $8.50/hr.
** Tentatively based on $7.00/hr

* *

TOTAL
*-3

Justification for each budget category should be presented in
terms of the tasks to be accomplished, services rendered, etc.,
and in relation to the realization of the major goals and
objectives, by number, listed in C.

Participant amounts should reflect the state scale and the
degree of involvement of the participants.

'
SIGNATURE OF PERSON QUESTING FUNDS

Return in Duplicate to:

Director of Instruction

Administration Building
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III. A. Goals, objectives, and co outlines ter computer education

courses for the Newark District do not now exist.

8I. Tentative plans have been submitted for developing preliminary

documents during the spring of 1975.

A search of the literature-to locate sources in other districts

is currently being conducted.

Cl. The major expected outcomes will be the production cf the

following:

a. A final district long range plan for computer
education.

b. A finalized set of goals and objectives for
computer education for the Newark School District.

c. Course guides for a series of computer education
courses.

C2./1 These documents should provide district teachors with the

/ necessary background to offer a computer education program which

C3:I will enablestudents to accomplish the following:

a. Develop an understanding of computer knowledge and skills
necessary in the business and technical areas.

b. Apply and extend mathematical skills using the computer
and data processing techniques as the vehicle.

c. Develop basic job entry skills and knowledge for the
fields of data processing and computer programming.

d. Develop positive attitudes about the role and function
of computers and their operations.

1.02
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D. A three week computer education curriculum development workshop

will be held during thesummer of y6., Participaitts will consist

of the supervisor of mathematics, one leader, and five teachers.

This group will act as a writing team to produ,:e the final

docume2ts listed in Pert C.

E. A continuous block of time will be necessary to complete final

documents.

Fl. Final documents will be evaluated by the supervisor of mathematics

on the basis of content, style, and format. The documents

will then be submitted to the director of instruction for final

review.

F2. In the fall, data will be gathered at the scho61 level to determine

the degree of student'and teacher involvement in computer education.

The number of students enrolled, the number of classes being

conducted and planned'fbr, the number of teachers involved, and the

number of departments involved will .all be considered.

Finally, an evaluation of student achiepseent will be conducted In

the spring of 1976.

FNW/mhh

1/23/75
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APPENDIX A3

Materials Relating to Formation of Phase I Workshop

List of Phase I'Workshop Participants
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NEWARK SCHOOL DISTRICT
NEWARK, DELAWARE 1 971 .

TELEPHONE 30Z:731-ZOO°

AUWNISTRATION BUILDING
H EAST MAIN STREET

February 7, 1975

Dear'

4 In order to offer a program in computer education in the Newark
School District, which will best serve the Reeds of the students
and teachers, it will be necessary to develop district-wide goals,
objectives, course guides,-and a long-range plan for implementation.

O

As a first step, a committee is being formed to draft preliminarydocuments.
.

A

This committeewill meet on the following days,:

Purpose

Organizational meeting
Sub-Committee assignments
Reviewbf existing documents

Date Time

0
2/27/75 ,8:00-3:30

3/13/75.. 8:00-3:30

3/20/75 8:00-3:30

4/17/75 8:00-3:30

Location .

Glasgow High,
Room M-208
0'

Glasgow High
Room M-208

GlasgoW High
Room M-208

Glasgow mivh
Room M-208

Preparation of4preliminary
documents

Preparation of preliminary
documents

Preparation of preliminary
documents

Substitutes will be provided by Oa district. If you are willing to serve
on this committee, please indicate on the bottom of this sheet and return toNeil Walzl, Administration Building.

Should you decide to participate, please bring any documents that you havethat might be pertinent to the first meeting. If you have any questions,
please call me on Ext. 2220.

Sin rely,

A44/ 4.4r4
F. Neil Walzl

Supervisor of Mathematics
FNW:bap

I (do) (do not) wish to participate.

105
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NEWARK SCHOOL DISTRICT
OFFICE OF INSTRUCTIMALSERVICES

4EWARK. DELAWARE°.

February 6, 1976

MEMORANDUM TO: Mr. Ott
Principal .

,Chvistiana High School

FROM: F. Neil Walzi X(/)

Supervisor of thematici'

RE: Computer. Education Workshop

Just a follow-up note'to let you knm that I have invited the following

teachers from your building to participate in the workshop.

Jack Baldino..

Steve'Pelmer
Frank Haw

11$4) dates are as follows;

February 27, 1975
March 13, 1975
March 20,-1975

. April 17, 1975

Substitutes will be provided by the diitrict.

FHWalz1:bap
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NEWARK SCHOOL DISTRICT
OFFICE OF INSTRUCTIONAL SERVICES-

NEWARK, DELAWARE =

February 6, 1975'

A

MEMORANDUM TO: Mr. Comer
, Associate Principal

.Glasgow High Sc 1 q ..k.

A

4.

FROM: .F. Neil Walzl /1.1Al"

Supervisor of 'Ulematics

Computer Edu ?tion Workshop

Just a follow-up note to let you know that I have invit 'd the following .
teachers from your building to participate in this workshop:

Carl JacobtOn
Ted Miller
Ronald Hull

The dates are as foAlows:

February 27, 1975
March 13, 1975

March 20, 1975
April 17, 1975

Substitutes will be provided by the district.

FNWalz1:bap
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NEWARK SCHOOL DISTRICT
OFFICE OF INSTRVIONAL SERVICES

NEWARK, OELMARE

February 6, 1975

MEMORANDUM TO: Mr. Muss, lawn
Associate Principal
Newark High Sotto 1

1 4

FROM: F. Neil Vieth r"

Supervisor of thematics

RE: Computer Education Workshop

Just a follow-up note to let you know that I have invited the following
teachers from your building to participate in this workthop.

Liss Bartle
Don Allen
Rebecca Feikls

The dates are as follows:

February 270 1975
March 13, 1976
March 20, 1975
April, X17, 1975

Substitutes will be-provided by the district.

FNWalz1:bap
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NEWARK SCHOOL DISTRICT
OFFICE OF INSTRUCTIONAL. SERVICES

NEWARK, DELAWARE

A

March 17, 1975

MEMORANDUM TO: Mr. Gilmore Ott
Christians High chrl

IRON: F. Neil Walal tv"

Supervisor of theaatics

RE: Ati:endance of Mr. Ed Stowell at

Computer Education Workshop

I have invited Mr. Stowell to attend our workshop meeting scheduled

for April 17. 1975 at Glasgow High School. I will ask that a
substitute authorization form be sent to you so you can arrange for

a substitute for him.

If you have any questions, please call me. Thanks.

FNW:bap
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NEWARK SCHOOL'DISTiiICT
OFFICE OF INSTRUCTIONAL SERVICES

NEWARK; DELAWARE

April 11, 1975

MEMORANDUM TO: Computer Workshop Participants

FROM: F. Ne4il Walzl
Supervisor of athematics

Just a note to remind you abbut the'comput4r:workshop
meeting next Thursday, April 17, 1975, at Glasgow High
School.

s

If possible, please bring along a synopsis of any computer
activities you or others in your building have'conducted
this year., .

FNW:jig

O

41.
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COMPUTER EDUCATION WORKSHOP - PHASE I

4

O

PARTICIPANT LIST

SPRING;' 19/5

DATES ATTENDED--
NAME SCHOOL DEPARTMENT 2/27 3/13 2.02. 4/17

4ghn Balding Christiana

Frank Hagen Christiana

Steve Palmer. Christiana

Edwin Stowell* Christiana

Kenneth ,IClimek Christiana

Rebecca Feikli Newark

Lisa Bartle Newark

Donald Allen Newark

Thomas Concavage Glasgow
\

Ronald Hull , Glasgow

Ca'rl Jacobson Glasgow

Ted Miller Glasgow

Dairen Pelley* Glasgow

David Yens** o U of D

Douglas Tilley** Hodgson Vo.Tech.

F. Neil Walzl Newark District

*Denotes Substitute

**Denotes GI:lest

Math. X X X X'

i

Soc.Stud.

-Math.

X

X

X

X

X

X

X

X
A

Science -X

Admin. X X X X

Bus. Educ. X X 'X

Math. X X X X

Science X X X

Bus. Educ. X X, X X
.

Science X X X X

Math. X X X X'

Math. X X X X

Math. X

Educ. X X

Admin.-

Math. X X

,,

1

X

X
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February 26, 1975

Chairman, Mathematics Department
Einstein Nigh School
Kensington, Maryland 20795

Dear Sir:

We are currently attempting to establish goals and objectives and
formalize course guided for computer education at the high school
level in the Newark School District.

I have been informed that your school currently offers courses in
computer education. If you have any documents relating to these areas
that you could share with me, it would be greatly appreciated. If
there is any charge, let me know.

FNW:hap

Sincerely,

7i4:7

F. Neil Walzl
Supervisor of Mathematics

1.13
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ALBERT EINSTEIN SENIOR HIGH SCHOOL
11135 NEWPORT MILL ROAD KENSINGTON, MARYLAND 20795

March-25T1975

Mr. F. Neil Walzl
Supervisor of Mathematics
Newark School District

. P.O. Box 360
Newark, Delaware 19711

Dear Mr. Walz1:

In response to your inquiry regarding our courses in computer
education I can offer you the following information. A one-se-
mester course in computer mathematics which wa$ scheduled to
start this past February was canceled due to lack of enrollment.
Because it is a new course in Montgomery County, specific
objectives have not yet been completed. The general objectives,
as described in the Montgomery County Program of Studies, Volume
5, are as follows:

By the end of Computer Mathematics, most students should be
able to:

describe the histnrical highlights in the development of the
compUter
name the. main components in a computer configuration
describe the functions of a computer and its peripheral
equipment
construct a flowchart for a given mathematics problem,
commensurate with their backgrounds
write a program in either BASIC or FORTRAN for a given
mathematics problem, commensurate with their backgrounds
diagnose and correct a program.

I hope that this information will prove useful in your attempt to ;

establish a similar course in the Newark School District.

Sincerely,

(Mrs.)Margarita S. Escatell

1 14 Mathematics Resource Teacher
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SCHOOLS AND' ORGANIZATIONS CONTACTED
RECARDING POSSIBLE INFORMATION
RELATING TO COMPUTER EDUCATION

Organization Date

Mr. Lee Shoff
John Dickinson High School
Stanton School District

January 23, 1975

Stanton, Delaware
\\

Mr, George Brown January 23, 1975
McKean High School ,

Q

Marshallton-McKean' High School
Wi1mington,'Delaware 19808

Dr. Isabel Millei
0

January 23, 1975
Conrad Senior High School
Conrad Area School District
Wilmington, Delaware 19804

Mrs. Rhoda Witlin January 23, 1975
Concord High School
2501 Ebright Road
Wilmington,, DE 19810

Mr. Gary E. Dunkleberger January 23, 1975
Alexis I. AuPont High School
50 Hillside Road
Greenville, DE 19807

Mr. David Van Wickle January 23, 1975
Mount Pleasant High School
Mount Pleasant School District
Wilmington, Delaware

Mr. Harry Kutch
William Penn High School
New Castle-Gunning Bedford School District
New Castle, Delaware 19720

Ms. Cynthia McGee
Delmar High School
Delmar School District
Delmar, Delaware 19940

Dr. Sylvia Charp
Director of Instructional Systems
Philadelphia School District
Benjamin Franklin Parkway and 21st
Philadelphia, PA 19100
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January 23, 1975

January 23; 1975

January 24, 1975
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Organizations Contacted (Coned.)
Page 2

Dr. Allen Smith
ADCIS
University of Maine
56 Falmouth Street
Portland; Maine 04103

Dr. Thomas Dwyer
Project SOLO
Computer Science Department_

=

Pittsburgh, Pennsylvania

Mr. Henry Peterson
Wayne, N.J. Computer Consortium
,Board of Education
14a.yme, New Jersey 07470

Sr. Ignatus, Chairman
Mathematics Department
St. Marks High School
Henderson Road
Wilmington, Delaware 19808

Director of Instrdctional Services
Education Service Center, Region IV
'Houston, Texas 77000

Director of Instructional Services
Northwestern Educational Development

Laboratory
Portland, Oregon 97200

February 3, 1975

February 3, 1975

February 7, 1975

February 7, 1975

February 26, 1975

February 26, 1975

Chairman, Computer "Education Department February 26, 1975
Lane Technical High School
Chicago, Illinois 60600

Director
South East Regional Computer Center
Atlanta Public Schools
Atlanta, Georgia 30300

Chairman
Computer Education Department
Admiral Peary Vocational- Technical. High School
Ebensburg, Pennsylvania 15931

SIGCUE
Kiewit Computation Center
Dartmouth College
Hanover, N.H. 30755
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February 26, 1975

April 16, 1975

April 16, 1975



Organizations Contacted (Cont'd.)
Page 3

Mr. Robert J. Seidel
S.S.P.A.C.E. Project Director
300 North Washington Street
Alexandria,. Virginia 22314

mhh
10/21/75
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OBJECTIVES FOR. 180WEEKS

COMPUTER EDUCATION .COURSE

1. ,
Demonstrate correct usage of the computer terminal

through actualhands-on experience.

2. Translate complex arithmetic statements into computer

language (Basic) and vice versa.

3. Write a complex flowchart for'a'given problem.

4. Write a computer program, incorporating the .correct

Basic Statements, when given the neceaary information.1
1

5. Employ the computer's list of stored programsfor work

in related subject'areas.

6 Operate a computer teletypewriter sender-receiVer

st erminal6 and use a variety of input-output devices.

7. List,the limitations and strengths of the specific

computer you use by noting what it can and what it

cannot do.

8. 'Develop a proficiency in the compiler language BASIC

in order to write and prepare programs to solve a

variety of mathematical and scientific programs.

94. Develop an awareness of a computer system other than

your own. D4lonstrate how to access and use this other

system.

10. The student will be able to compare and contrast computer

programming languages.
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COMPUTER Rani.::

1. For All Students

A. Each student will be made aware 01, the capabilities and
limitations of the computer.

B. Each student will be provided with a knowledge of the
cultural and social impacts of computers and automats

C. Each student will be acquainted with the kinds of job
openingS in data processing and the qualificatis neededto. fill them.

II. For All College-Bound And Business Education Students

A. Each student will be provided with "hands on experiences
with the computer in the following areas:

1. Us'ng the computer for simulations
2. . Using the conputer to execute*"canned" programs
i. -Accessing'a computer through at least one input device.

111. For All Busines'S-Education Students

A. Each student will be provided with a knowldge or data
handling techniques and data processing machinery.

B. Each student will be acquainted, with the terminology
of automation.

iV. For All Colley -Bound Students

A. Each student will have experiences in simple programming
as early as possible in school (preferably by the end
of the 10th grade).

B. Each student will have the opportunity to use the computer
as basic researen tool.

V. For SoCial Science Oriented Students'

A. Each Student will be made aware of and have the opportunityto use the computer as a research tool -.

VI. For Science .and Mathematics 'Oriented College-Bound Students

A. Each student will be provided the opportunities which willenable him to handle sophisticated programming techniques.

B. Each student will be provided the opportunities to apply
computer programming techniques In other situations andsubjects.

FNW:jjg
4/10/75
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COMPUTER OBJECTIVES (TO BE MET IN EXISTING COURSES)

1. State orally and in writing job descriptions of the studied',
computer-involved professions.

A

2. State in writing specific examples of computer usage in
indus ry. .

3. Stage in writing specific examples of computer usage in the
business world.

4. State the opportunities of attending the computer course
(data processing) offered at the County Vocational-Technical
High Schools.

5. State the post-graduate schooling required for computer-
related occupations.

6. List several accredited institutions for computer-related
occupations.

7. Describe the on-the-job training Program in use by area firals
or industries.

8. State the computei=related job opportunities available to a
New Castle County resident as compared to other geographic
locations.

9. Distinguish and compare the various ways of entry into the
identified occupations.

10. State in writing several ways the computer will affect his
career interests.

11. State the requirements, compensations, and advancement
possibilities with caner - related professions.

FNW /clp
4/10/75
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OBJECTIVES FOR 9 WEEKS COMPUTER EDUCATION COURSE

G 1. Demonstrate correct usage ,of the computer terminal through

actual hands -on experience..

2. Translate simple arithmetic statements into computer language

(Basic) and vice versa.

3. Write an elementary flowchart for a given problem.

4. Write a computer program, incorporating the correct Basic
Statements, when given the necessary information.

5. Employ the computer's list of stored programs for V./ark in

related subject areas.

6. Operate a computer teletypewriter senderrreceiver terminal,

.
and use a variety of input-output deyices.

7. List the limitations and strengths of the specific computer you
use by noting what it can and what it cannot do.

FNW/clp
4/10/75
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OBJECTIVES. FOR. 180:WEEKS,

COMPUTER' EDUCTION ;COURSE

401,

1. Demonstrate correct usage of the computer terminal _

thrOugh-actual -hands=-on experience --

2. Translate complex arithmetic statements into computer

-langUage (Basic) and Vice veisa.

3. Write a complex .flowchart for'a'given problem.

4. Write a computer program, incorporating the .correct

Basic Statements,, when giVen the necesary' information. Ilk

. 1

5. Employ the computer's list of stored prTamsfor- work

in related subject'areas.
.

6.'' Operate a computer telepypewriter sender-receikTer

.ttermina and use a varietrofinput-output devices.

.7.. List,the limitations and, strengths of the specific

computer you use'by noting what it can and what it

cannot do'.

.-
8. Develop a proficiency in the compiler IanguageBASIC

in order to write and prepare,programs to solve a

variety'of mathematical and scientifiC programs.

Develop an awareness of a coMputer system other than

your own. DetsonStrate how to access and use this other

System.

10. The student will be 'able to compare and contrast computer

Programming languages.
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*Objectives,,for 18 weeks
Computer Education Course
Page. 2

.

11. The student will be introduced to the basics of

ce

documentation procedures.

12. The student will solve a problem which requires comp*

computer programming techniques.

mhh
4/10/75
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'OBJECTIVES FOR 18 WEEKS INDEPENDENT STUDY

COMPUTER EDUCATION COURSE

1.' The student will be able to apply proper documentation
'

techniques.

2. The student will be able to refine an existing computer
.

program.

3. The student will be able to write a special program(s)

for solving problems arising from any subject area.

:mhh
4/10/75
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Is*

Goals for Computer 8ducation Will Be.

Met in theFoljbwing Places in the CurrfCulum

I. Goals IA, IB, and IC for all students will be met
in existing,mathematics, science, and.social studies
courses.

II. Goals IIA, IVA, and IVB for college bound students
mill be met in a 9 weeks survey Course in computer
education.

III. Goals IIA, IIIA, and IIIB for business education
students will be-met in existing business educa
tion courses such as business machines, etc.

IV. Goal VA for social science oriented students will
be met in existing social studies courses.

V. Goal VIA will be met in an 18 weeks course in
computer education.

VI. Goal VIA (Extended) and VIB will be met in an 18
weeks independent study course in computer education.

Filifitng

4/10/75
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D R A_F T,_

RECOMENDATIONS

A. Establish a district-wide standing committee for computer education.

o

1-.--The Social Science, Mathematics, Science, and
Buiiness Education departments should be represented
on this committee.

2. The committee woultbe-responsible for reviewing
(and recommendating changes when necessary) the district
goalsand objectives for computer'education.

3. The committeefwould be responsible for investigating
the latest computer hardware developments and recommending
hardware changes to enable the goals and objectives to be
accomplished better.

4. The committee would be responsible for.determiningAhe
extent to which school5 in the district want to be Involved
in computer education..

. Establish the interrelationships between the Vocational Technical
High School computer education program, DICE, and the computer
education program in the comprehensive high schools as soon as
possible.

C. Continue to participate in Project DELTA by supporting terminals
\at Christiana High and Newark High until such,time.as in-house
\(or other facilities) are capable of supporting all computer
Instructional activities An the district.

T stall in-house computer systems at Christiana High and Newark High
at the earliest possible time.

Install small in-house computer systems. at each middle school at the
.ea liest possible time.*

Provide-each elementary school with a programmable machine at the
earliest poisible time.

. 12$ 7

r

O
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C

Install small in-house computers in two elementary schools
at the earliest possible time.

H. Support DICE as a separate facility devoted to administrative
functions.

I. Expand DICE to include time sharing capabilities for
administrative functions.

J. Limit the initial computer facilities to be installed at the
Vocational Technical High'School to asmall system which
would be devoted to instruction.

K. Establish a position for computer education on the supplemental
pay schedule. (For want of a better name this will be referred
to as the position of "computer coach") 9

L. Establish a series of ongoing computer education workshops
which would be offered during the summer and during the
academic year.

FNW /clp
4/10/75

1. Level 1 courses would be directed toward
familiarizing teachers with computer operations
and utilizing them within the curriculum
(Personalizing canned materials, etc.)

2. Level 2 courses would be directed toward updating
and disseminating in-district and out-of-district
accomplishments and developments,

127

4



0
at,

e

DRAFT'- 4/10/75'

INSTALLATION COSTS FOR ALL INSTRUCTIONAL COMPUTER

SYSTEMS EXCEPT VOCATIONAL-TECHNICAL SCHOOL

I. Phase-in Plan One (One Year)

A. 1975-76

1. Two computer systems for two high schools.,

Hardware Per Unit Total

a. six 4K machines $ 5,400 $32,400

b. two 12K machines 11,600 23,200

c. two disks , 6,000 12,000

d. two printers. 1n800 3,600

Overall Total $71,200

2. Four cotputei systems for middle schools

Hardware Per Unit Total

a four 4K machines $ 5,400 $21,600

Oyerall Total $21,600

3. Hardware for elementary schools

Hardware Per Unit Total

GRAND TOTAL

a. thirteen programmable
,machines $ '2,500 $32,500

b. two 4K machines 5,400. . 10,800

Overall Total $43,300'

$136,100

128
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II. Phase-in Plan Two (3 years)

A.- 1975 -76

1. Computer systems for two" high schools

a.

Hardware'. Per Unit Total

two 12K rOachinei $11,600 $23,200

b. two 4K machines 5,400 10,800

c. two printers 1,800 3,600

Overall total $37:600

B. 1976-77

1. Expansion equipment for two high schools.

Hardware

a. two disks

b. 'four 4K.machines

Per Unit Total

6,000 $12,000

5,400 21" 600

2. Computer systems for middle schools

a. two 4K machines $ 5,400

Overall total

C. 1977-78

1. Computer systems for middle schools

a. ,two 4K machines

$10,800

$44,400 ' .r

$ 5,400 $10,800

2. Computer system for elementary schools

a. two 4K machines

b. thirteen programmable
machines

A Overall total

GRAND TOTAL

i29

$ 5,400 $10,800

2,500 32,500

,$54,100

$136,100.
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III. Phase-in Plan Three (3 years)

A. 1975-76

1. Computer systems for two high schools

Hardware Per Unit Total"'

a, two 8K machines $ 7,000 $14,000

b. two printers 1,800 3,600

c. two 4K machines, 5,400 10,800

Overall total $28,400

B. 1976-77

1. Expansion luipmen't for two high schools

Hardware Per Unit Total

a. two' disks $ 6,000 . $12,000

b. two 4K machines 5,400 10,800

2. Computer sysiema for middle schools

a. two 4K machines

Overall Total

C. 1977-78

$. 5,400 ,$10,800

$33,600

1. Computer systems for middle schools

Hardware Per Unit P Total

a. two 4K machine's $ 5,400 $10,800

2. Computer systems for elementary schools

a. two 4K machines $ 5,400 $10,800

GRAND TOTAL

b. four programmable
machines 2,500 10,000

Overall total $31,600 4

$93,600
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IV, Phase-in Plan Four (4 years)
0

- L975

ç.
N

N

1. Computer systems for two high schools

Hardware Per Unit Total
V.

a. two 8K machines

b. two printers

Overall total

$ 7;000

1,800

$14,000

3,600

$17,600

B. 1976-77

1. Expansion equipment for two high schools

Hardware Per Unit Total

a. two disks $ 6,000 $12,000

b. two 4K machines 5,400 10,800

Overall total $22,800

C. 1977-78

1. Expansion equipment for two high schools.

Hardware

a. two 4K machines

Per Unit

$ 5,400

2. Computer systems for middle schools

a, two 4K machines $ 5,400

Overall total

D. 1978-79

1. Expansion equipment for high schools

a. two 4K machines $ 5,400

2. Computer systems for middle schools

a. two 4K machines,

Total

$101800,

0.0,800

$21,600

$ 5,400 $10,800,

3. Computer systems for elementary schools

a. two 4K madhines $ 5,400 $10,800

Overall total $32,400

GRAND TOTAL 131 $94,400



V. Phase-in Plan' Five (4 years)

A.- 1975-76

1. Computer systems for two high schools

Hardware Per Unit Total

a. two 8K machines $ 7,000 $14,000

b. two printers 1,800 3,600

Overall total $17,600

B. 1976 -77

1. Expansion equipment for two high schools

Hardware Per Unit Total

a.- two disks $ 6,000 $12,000

b. two 4K machines 5,400 10,800

Overall total $226800 '

C. 1977-78

1. Expansion equipment for two high schools

Hardware

a. two 4K machines

Per Unit Total

$ 5,400 X510,800

,2.' Computer systems for middle schools

a. one 4K machine

Overall total

D. 1978-79

1. Computer systems r middle schools-

a. one 4K machine

$ 5,400

$ 5,400

2. Computer systems for elementary schools

a. one 4K machine

Overall total

GRAND TOTAL

mhh

1_11401.,

$16,200

$ 5,400

.5,400

1.0,800

$67,400
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NEWARK SCHOOL DISTRICT
OFFICE OF INSTRUCTIONAL SERVICES

NEWARK, DELAWARE

April 24, 1975

MEMORANDUM TO: SeCondary Teachers

FROM: F. Neil Walz2
Supervisor of Mathematics

RE: Computer Goals and Objectives

Attached you will find a copy of Computer Goals and
Objectives which are it a draft form. I would like you to
react to these goals and objectives and make any changes you
feel, are necessary. If you think there are goals and/or
objectives which are missing, please'write them on the sheets
that are attached. Please send any comments you might have
about these goals and objectives to me at theAdministration
Building. We. welcome your comments as we would like to complete
a final draft of the goals and objectives for the district during
this sumMer.,

Thank .you.

FNW:bap
AttachMents
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PRELIMINARY GOALS AND OBJECTIVES
DISTRIBUTION. LIST

April 24,1975

1.

2.

3.

4.

5.

-6.

NAME SCHOOL .DEPARTMENT

Carol Brown , Central Middle Mathematics
James Owens Central Middle Mathematics
Barbara Jones Gauger Middle Mathematics '

George Cressman Gauger Middle Mathematics
Cathy Walker Gauger Middle Social Studies
Jack .Chelucci 'Ogletown Middle Q Mathematics

6

7. Raymond Kendzierski Ogletown Middle Sciente
8. Johnnye Sue Baker Shue Middle School Social Studies
9. Ken Brown Shue Middle School Mathematics

10. Anna Bliley Christiana High School tapguage Arts
11. James Halligan Christiana High School Language Arts
12. William Adkins Christiana High School Mathematics
13. Howard Gerken Christiana High School Mathematics
14. ,Thomas Mahler Christiana High'School Mathematics
15. William Murphy Christiana High School Mathematics
16. Mary Pritchett Christiana High School Mathematics -

17. Franklin Sykes Christiana High School Mathematics
18. Sharon Allen Christiana High School Science
19. Robert Derickson Christiana High School Science
20. Harry Dinner 'Christiana High School Science
21. Carol Ellis ,Christiana High School Science.
22. Leonard - Ference Christiana High,School Science :

23. Ralph Graham , Christiana High School Science -

24. Terry Smith Christiana High School Science
25. Robert Hable Christiani HighSchOol Social Science
26. James Owen Christiana High School 'Social Science
27. Joan Caldwell . Chrfatiana,High School Business Education
28. Elinor Short Christiana High School Business Educatioh
29. Elaine Matt Glasgow High School Social Sciences
30. Carol Brown Glasgoil High School' Mathematids
31. Nicola Fera Glasgow High School Mathematics
32. Fessler Glasgow High Scholl MathpMatics
33. Dock Williams Glasgow High School' Mathematics.
34. Janice Yorke Glasgow High School Mathematics
35. Edward Davis Glasgow High School - Science
36. James Pletcher Glasgow High gehool Science
37. John Rdinhol Glasgow High School Science'.
38. Verne Wood Glasgow High.School' 'Science
39. Rosemar4 Bakos Glasgow High School Business Education
40. Rosie Mickey Glasgow High School Bugines8 Education
41. Hubert Prettyman Glasgow High School Business Educatioq
42. Mary Hynson Newark High School Language Arts
43. George T. Alderson Newark High School Mathematics
44. Francis Fulghum Newark High School Mathematic
45. George Hart Neidark High School Mathematics -

46.
47.

Barbara Kendall Newark High School Mathematics
Dorothy Munroe Newark High School .. 'Mathematics O.-

48: Ricky Reedy , Newark High School Mathematics
49. Richard Skovronski Newark High School Mathematics,
50. Mary-A,Nn Pelley Newark High Sihobl -Mathematics'"" e

r.



Distribution List (ConC,d..)
Page 2

NAME

51. Arthur Whittaker
;52. Stephen ,Fisher
53. Clair Clawson
54. Eugene 'Hester
55. Constance Dunbar
56. William JOhnstone
57. William Sokol
58. Donald Allen

Wayne Hill
Charlene Coder
Grant Ewell
David Nichols
J. Robert Parsons

L

Newark Hi School.
.Newart High School
Newark High School

'Newgrk High School
Newark HSgh School
Newark High Schobl
Newark High School
Newark, High School

59. Newark High School *
60. Newark High School
61. Newatk-High School
62. , Newark High School
63. Newark High-School

10/21/75

V

I

1.

I

Ge.

DEPARTMENT

Mathematici
Mathematics
science, 2

Science
Science
Science
Science
Science
Social Sciences
Business Education
Business Education
Business Education
Busihess Education



APPENDIX A7

Long-Range Plan .Included as a Part of. `a Report to Deputy
'Superintendent
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MARX ROOM DISTRICT
. opt= or INCTRUCTIOSAL sgAvims

NEWARK' =AWARE

MEMORANDUM TO:

FROK: F. Neil 110.31.

RE: Report on Computer Education in the
Newark School District

May 8, 1975

Dr. John Allen

Attached are two copies 'of -a repOrr,;!_ectioipUter,
education activities oonductid,in2i4e 411 'Lot during.

'the 1974-75 School year. -1404edikA contains:the
reconmendationsepreliminairqoalsii%prelininegir,
objectives, andlwardwaim Ohae0-1041ane"Whii0 'the ocm.=

puter education oomiitteet compiled,: I kawe *Waked
Mr. Freidly and Mrs. Bonney with. a ootly."'/I you would
like to &stumps this paper, please let is kndv.

Thanks.

rNw/clp

Aitachmonts
1'

138
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REPORT ON THE STATUS OF COMPUTER EDUCATION IN
THE NEWARK SCHOOL DISTRICT, 1974-75

FUTURE RECOMMENDATIONS

I. Existing Hardware

During the 1974-75 school year, time sharing terminals
were located atChristiana ante Newark High Schools.
Glasgow High School's.equipment.consists Of three 4K
Wang 2200B computers. and one 12K Wang 2200B computer
with a disk anda thermal printer.

II. Utilization of Existing Equipment at Christiana High
School and Newark High School

The terminals at Christiana and Newark were utilized in
the following ways:

'1. Computer knowledge Courses
2. Problem solving in mathematied & science courses
3. Simulations in science courses
4. Simulations in social studies courses
5. Equipment familiarization-by business

students.

The computer knowledge courses served approximately 25

students in 'the two schools. These-students utilized the
terminals extensively and many have reached a high level

of sophistication with their programming skills. . .

Students in mathematics and science courses we.e exposed
to the use of the terminal as a prbblem solving tool. Thit

was usually done by the classroom teacher during one or

two week period in the fall of the year. Utilization in

this mode was .greater in this area of science than mathematics

due to the lar number of programs devoted to that area
available on t e systems library. Approximately 300 students
were reached in this manner. Unfortunately, not all classes
had equa'l exposure. Exposure and utilization ranged from
extensive to none. There are several possible reasons for
the uneveness of the exposure. They are: the limitations
of the hardware available; teacher interest and background;
and a lack of formal district and goals and objectives to
guide the teachers. Each of these problems is currently
being considered by the Computer Education Committee about
which more will be said later in this report.

. ,
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Simulations were used by students in the areas of biology,
earth-science, chemistry, physics, and various social
studies courses. In this mode, students were confronted
with a situation in which they could control certain
variables. Examples of programs utilized in this mode
include "POLUTE" and 'MARKET." "POLUTE" is .a program in
biology in which students can control the'variables of a
pond while "MARKET" allows studeuts to control the variables
of a simulated economic system% In addition, social studies
classes draw on the various data banks available for,
analysis and study. Approximately 300 students were reached
in this manner.

Buginess education students in the business machines courses
at Newark High were introduced to the terminal. While this
is a natural place to accomplish,this, only a small percentage
of business education students take this course. Thus, efforts
must be made to introduce more business education students
to the uses of the computer and data-processing.

III. Utilization at Glasgow High School

Because the final decision to install at Glasgow High School
wasn't made until August, 1974, and the actual installation
didn't take place until October, 1974, no formal computer
education courses were.included in Glasgow's master schedule
for the 1974-75 school year. Utilization of the equipment
has been high however, and has been accomplished mainly
through the introduction to programming through existing
mathematics courses. 250 students\were exposed in this
manner. In addition, an informal cd1rse was offered by the .

Supervisor of Mathematics during the third quarter of the
school year. Forty students elected to give up their free
time to attend this course and many have become quite proficient
in programming techniques.

A presentation was also made to the distributive-education
class and several periods were spent in.faMiliarizing them
with the uses of the computer..

Other uses include some attempts by teachers to utilize the
system for .classroom administrative purposes, the
administration of make-up tests and review, lessons, and
simulations of various sorts.

Many students have also become familiar with the operation
the computer by using the computerized games which are avail-
able.

For the 1975-76 school year, two courses were included in the
master schedule. Approximately 100 students have .elected these
courses and it is hoped that in future years this number will.
increase.

140
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'IV.. Teacher Training Efforts

In August, 1974, the mathematics and science teachers of
Glasgow High were given a brief training session on the
equipment which was installed at the school. As a follow-
up, the mathematics department chairman was sent to the five
day intensive school conducted by Wang Laboratories in

February, 1975.

A course in the uses of computers and introductory programming
was conducted on the district-wide-inservice,days. Over 30
teachers attended this workshop and rated it as highly

beneficial.,

Preliminary plans have been made to conduct an additional
workshop of a similiar nature durihg the,summer of J975.

V. The Computer Education Committee

-Funds were requested by the Supervisor of Mathematics to

form 'a Computer Education 'Committee to formulate preliminary
goals and objectives for computer education.and to develop
recommendations and a long range plan for the district. These
funds were granted, and the committee was forthed. Because computer

education has been considered in the past as an activity of

the mathematics department, committees of this, type have

usually not been particularly effeciveP Therefore, the
committee chosen is composed of science, social studies, and
business ed. teachers in addition to mathematics teachers:

,This committee met for a full day on each of four different
dates during February, March, and April 1975. The first day

was devoted to establishing ground rules, definitions, and
discussing various hardware configurations. Each person was
charged with-locating as many sources as possible which, might

yield information or data relating to the establishment ofa,
computer education program'in secondary schools. Over 50
letters were then written requesting any material which might

be helpful.

The remaining three days were then devoted to compiling goals,
objectives, and recommendations for the district. In addition,
the committee is attempting to become familiar with latest
developments in computer hardware and how it might be utilized
in the secondary school program. One such effort is a visit
the committee has scheduled on May 6, 1975, to work with the
PLATO time sharing terminal located at the University of

Delaware.

In addition to contacting potential sources of info related
to computer education by letter, a search of ERIC documents
submitted from 1972 to.the present was conducted. To the
committeest.dismaST, this search yielded.only two documents
which were useful.
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The committee also touched bases with Mr. Doug Tilley,
Principal of.the Hodgson Vocational Technical School about
his plans for the computer education program there. In

addition, Dr. David Yens, Computer Utilization Consultant-;
for the College of Education, University of Delaware, was

to spend a.day with the committee. The interaction
with Dr. Yens was-considered by the cOmpiittee to be
extremely valuable.

At the completion of the four sessions, the committee had
formulated a-)ist of recommendations, hardware implementation
plans (with prices based on the latest Wang Laboratories
figures), and preliminary goals and objectives for compu.WY
education in the district. These'documents are included'-in
Appendix A. The goals and objectives have been distributed
to 60 teachers in the district for their reaction and input
for a group who will finalize them this summer.

VI, Projected Activities

A workshop has been approved for the summer of 1975 to
finalize the goals and objectives and course guides and to
compile them in its approved district format.

A course is being prepared for students in computer education
which will be offered through the extended year program. This
experience should yield valuable information for future use.

A proposal;,ihas been submitted to offer a 15 hour workshop
for 30 teachers in the utilization of computers and introductory
programming.

VII. Other Developmentgo

Through efforts at the State level, a college and career
guidance package will be available through, Project DELTA next
school year. Funding for terminals for this use is being sought
through 509.

Also, at the State level, attempts are being made to have a
matching fund type of line item for computer education hardware.
Currently, this item is back in the budget.

A 509 project was submitted by Glasgow High for computer
education. The project was rejected, but has since been
resubmitted and has a much greater chance of being approved
now.

VIII. Summary & Recommendations

Overall, computer education and the uses of the computer in
the instructional process in Newark District compares favorably
with that which is being done elsewhere. More students are
being exposed than is the case elsewhere. However, the computer
is still being viewed by many in the district as an extension
of the mathematics department. Also, equipment limitations
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at Christiana High and Newark High do not make expansion
plans feasible. Further, with the installation of the
guidance package., the systems in these two schools will not
be sufficient to continue at the present level.

Thus, a strong recommendation must be made for in-house
equipment at Christiana High'and Newark High, to maintain
existing programs'and for further expansion. Possible phase.=
in plans developed by the computer education committee to
'accomplish this are included in'Appendix A.

A second recommendation is for the installation of a Project
DELTA terminal at Glasgow for utilization of the guidance
package. This would enable all secondary students to be
able to access this most valuable guidance package.

The combination of a Proiect Delta terminal and inhouse equipment
would enable the Newark District to meet the 'educational
computer needs of the secondary students for many years to
come.

FNW:bap
5/75
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APPENDIX A

RECOMMENDATIONS OF.THE COMPUTER

EDUCATION COMMITTEE

APRIL, 1975

Computers are here to stay. With over 100,000 computers
in use in the United States today, and thousands more being used
each month, it ts safe to conclude that, computers have become a
permanent aspect of American life. The computer exercises such
an-important and widespread influence on our modern day, society

that it is essential that every well educated person know something
about the potential benefits and changes of it.

Today, the majority of colleges and universities teach about and

with computers. However, only about 30% of the students whq
graduate from high school go on to college., Thus, if we are to

introduce computer training to the 70% who do not continue on to
college, then we must educate them while they. are in secondary

school. Further, the 30% who do go on to higher education should
have computer experiences as preliminary training for their post
secondary education experiences.

With these thoughts In mind, the computer education committee

makes the following recommendations.

A. Establish a district-wide standing committee for computer
education.

1. The Social Science, Mathematics, Science and
Business Education departments should be
represented on this committee.

2. The committee would beresponsible for
reviewing (and recommendating changes when
necessary) the district goals and objectives

- for computer education.

3. The committee would be responsible for
investigating the latest computer hardware
developments and recommending hardware
changes to "enable the goals and objectives
to be accomplished better.

4. The committee would be responsible for
determining the extent to which schools
in the district want to be involved
in computer education.
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. Establish the interrelationships between the Vocational
Technical High School computer education program,,. DICE,

and the computer education program in the comprehensive
high schools as soon ath possible.

C. Continue to participate in Project DELTA by supporting
terminals at Christiana High, Glasgow High, and Newark,H).gh

until such time as in-house (or'otbsr facilities) are capable

of supporting all computer instructional activities in the
district (including a Guidadce package).

D. Install in-house computer systems at Christiana High and
Newark High at the earliest possible time.

E. Install small in-house computer systems at each middle school
at the earliest possible time.

F. Provide each elementary school with a programmable machine
at the earliest possible time.

G. Install small in-house computers in two elementary schools

at the earliest possible time.

H. Support DICE as a separate facility devoted to administrative
functions.

I. Expand DICE to include time slinrtnts capabilities for

administrative functbdi.o.

J. Limit the initial computer-facilities to be installed at the
Vocational Technical High School to a small system which

would be devoted to inetruction.

K. Establish a position for each high school computer education
on the supplemental pay schedule. (For want of a better name
this will be referred to as the position of "computer coach").

L. Establish a series of on-going computer education workbhops
which 'would be offered during the summer and during the'
academic year.

a

1. Level 1 courses would be,directed toward
familiarizing teachers with computer
operations and utilizing them within
the curriculum (Personalizing canned
materials,, etc.)

2. Level 2 courses would be directed toward
updating and disseminating in-district and
out-of-district accomplishments and
developments.
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. M.- Offer Computers I, Computers II, and Computers III,

(or equivalents) at Christiana High School and Newark
.High School.

SUGGESTED TIME-LINE FOR IMPLEMENTATION OF COMPUTER ACTIVITIES

Recommendation A Immediately'

Recommendation B Immediately

Recommendation D See attachment'for
suggested phase-in plans

Recommendation E

Recommendation F

RecomMendation G

Recommendation I

Recommendation K

Recommendation L

Recommendation M

146
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September, 1977

September, 1975

1975-76 school year'

1975-76:,Glasgow High School
1976=77;Christikna'and
Newark.High Schools
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COMPUTER GOALS

I, For All Students

A. Each student will be made aware of the capabilities
and limitations of the computer. Wherever possible,
this will be provided via a "hands on" experience.

B. Each.student will be provided, with a knowledge of the
cultural and social impacts of computers and automation.

C. Each student will be acquainted with the kinds of jOb

openings in the compater field and the qualifications
needed to fill them.

II. For All College-Bound And Business Education Students

A. Each.student will be provided with "hands on" experi-

ences with the computer in the following areas:

1. Using the computer for simulations
2. Using the computer to execute "canned" programs
3. Accessing a computer through at least one input

device.

II. For All Business Education Students
. 4

A. Each student will be nrovided with a knowlet4txof data
handling techniques anddata'processing machinery. ''

\\\
B. Each student will: Se acquainted with the terminology

'of automation.

\
IV. For All College-Bound Students

\
A. \Bach student will have experiences in simple programming

,ae early as possible in school (preferably by the end
ot,the lOth grade) .

\ -f

B. Each\student will have the opportunity to use the computer
as basic research tool.

V. For Social Science Oriented Students

A. Each stu ent will be made aware of and have the opportunity
to use the, computer as a research toot.

VI. For Science and Mathematics Oriented College-Bound Students

FNW/clp

Af

A. Bach student will be provided the opportunities'whiph wizsl
enable him to 'use soPhisticiped programming techniques.

B. Each student will be provided the opportunities to apply
computer programMing techniques in% other situations and
subjects.

1.47



Goals for Computer Education wlia Be

Met in the Following Places in the Curriculum

I. Goals IA, IB, and IC for all students will be met
in existing mathematics, science, and social studies
courses.

II. Goals IIA, IVA, and IVB for college bound students
will be met in a.9 weeks survey course'in computer
'education.

III. Goals IIA, IIIA, and IIIB for business education
students will be met in existirit business educa-
tion courses such as business machines, etc.

IV. Goal VA for social science oriented students will
be met in existing social studies courses.

V. Goal VIA will be met in an 18 weeks course in
'computer education.

VI. Goal VIA (Extkpded) .and VIB will be met in 'an 18
weeks independent study course in computer educati49.
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COMPUTER OBJECTIVES (TO BE MET IN EXISTING COURSES)

1. State orally and in writing job descAptions of the studied
,

computer - involved professions. .

.

0. /

2. State in writing specific examples of computer usage in
industry.'

6
, T .

3. -State in writing specific "examples of computer usage in the
business world.

4. State the opportunities of-attending the computer course
(data .processing) offered at the County Vocational-Tech
High Schools.

5. State the pOs-graduate schooling'required:for computer-
related occupations.

6. List several accredited institutions for computer-related
Occupations.

7. Describe the on-the-job training program in use by area.firms,/ .

or industries. 47

A

8. 'State the computer-related j-ob opportunities available to a
New Castle County resident as compared to oth9r geographic
locations. .

9. Distinguish and compare the various ways of'entry into th,e
identified occupations.

10. State in writing several ways the computer Will affect his
career interests.

11. State the requirements, compensations, and advancement
possibilities with career-related professions.

149
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OBJECTIVES FOR 9 WEEKS COMPUTER EDUCATION' COURSE

1. Demonstrate correct usage of the computer terminai,through
actual hands -on exp risnce.

2. ,Translate simple arithmetic statements intd computer language
(Basic) -and vice versa\.

-

3. Write an elementarY'floWchart for a given problem.'

4. Write a computer program incorporating the correct Basic
Statements,. when given the necessary Anformation.

5. ,
Employ the computer's listof stored programs. for work in

related' subject areas. .\ .

t

6. Operate a coMputer.teletypewriter sender-receiver terminal;
and use a variety of input-output devices.

7. List the limitations and strengths of. the specific computdr.you
use by noting what it can and what it cannot do.,,

1

0
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OBJECTIVES F 18 WEEKS

COMPUTER EDUCA ION COURSE

le Demonstrate correct usage o the computer terminal

through actual hands-on expe\rienc .

a

2. Translate complex arithmeti state ents into computer

language (Basic) and vice versa.

3. Write a complex flowchart for a given problem.

4. Write a computer program, incorporating the correct

Basic Statements, when given the necessary information.

5. .Employ the computer's list of stored programs for work

in related subject areas.

6. Operate a computer teletypewriter sender- receiver

terminal, and use a. variety of input-output devices.
n.

7. List the limitations and strengths of the specific

computer you use by noting what it can and what it

cannot do.

8. Develop a proficiency in the compiler language BASIC

in order to write and prepare programs to solve a

variety'of me%ematical and scientific programs.

9. Develop an awareness of a computer system other than

your own. Demonstrate how to access and use this other

system.

lb. The student will be able to compare and contrast computer

programming languages.

a



Objectives for 18 weeks
Computer Education Course
Page 2

The student will be introduced to the basics of

documentation procedures.

12. The student/will solve a problem which requires complex

computer programming techniques.

mhh
4/10/75



OBJECTIVES FOR 18 WEEKS INDEPENDENT STUDY

COMPUTER EDUCATION COURSE

1. The student will be able to apply proper documentation

techniques.

. 2. The student will be able' to refine an existing computer

program.

The student will be able to write a special program(s)
A

for solving problems arising from any subject area.

.mhh
4/10/75
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INSTALLATION COSTS FOR ALL INSTRUCTIONAL COMPUTER

SYSTEMS EXCEPT VOCATIONAL-TECHNICAL SCHOOL

I. Phase-in Plan One (One Year)

A. 1975-76

1. Two computer systems for two high schools.

Hardware Per Unit Total

a. six 4K machines $ 5,400 $32,400

b. two 12K machines 11,600 * 23,200

c. two disks 6,000 12,000

d. two printers 1,800 3,600

Overall Total $71,200

2. Four computer systems for middle schools

Hardware Per Unit Total

a. four 4K Machines $ 5,400 $21,600

Overall Total $21,600

3. Hardware for elementary schools

Hardware Per Unit Total

a. thirteen programmable
machines $ 2,500 $32,500

b. two 4K machines 5,400 10,800

Overall Total $43,300

$136,100GRAND TOTAL

154
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11. Phase-in Plan Two (3 years)

A. 1975-76

1. Computer systems for two high schools

Hardware

a. two 12K machines

b. two 4K machines

c. two printers

Overall total

Per Unit Total
V

$11,600 $23,200

5,400 10,800

1;800 3,600

$37,600

B. 1976-77

1. Expansion equipment for two high schools

Hardware Per Unit Total

a. two disks $ 6,000 $12,000

b. four 4K machines 5,400 21,600

2. Computer systems for middle schools

a. two 4K machines $ 5,400

Overall total

C. 1977-78

1. Computer systems for middle schools

a. two 4K machines N 5,400

2. Computer system for elementary schools

'GRAND TOTAL

a. two 4K machines $

b. thirteen programmable
machines ^2,500

Overall total

155

$10,600

$44,400

$10,800

$10,800

32,500

$54,100

$136,100
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Phase-in Plan Three (3 years)

A. 1975-76

1. Computer systems for two high schools

Hardware

a. tWo.8K machines

b. two printers

c. two 4K machines

Overall total

B. 1976-37

1. Expansion equipment for two high schools

Hardware Per Unit Total

a. two disks $6,000 $12,000

b. two 4K machines 5,400 10800/

2. Computer systems for middle schools

a. two 4K machines $ 5,400 $10,80

Overall Total $33,600

Per Unit Total

$ 7,000 $14,000

1,800 3,600

5,400 10,800

$28,400

C. 1977-78

1. Computer systems for middle schools

Hardware Per Unit

a. two 4K machines $ 5,400

2. Computer systems for elementary schools

a. two 4K machines

b. four programmable
Machines

Overall total

GRAND TOTAL

156

Total

,$10,800

$ 5,400 $10,800

2,500 10,Q00

$31,600

$93,600

,
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IV. Phase-in Plan Four (4 years)

A. 1975-76

1. Computer systems for two high schools

Hardware Per Unit Total

a. two 8K machines, $ 7,000 $14,000

,b. two printers , 1,800 3,600

Overall total $17,600

B. 1976-77

1. Expansion equipment foi two high schools

Hardware Per Unit Total

a. two disks .$ 6,000 $12,000

b. two 4K machines 5,400 10,800

Overall total $22,800'

C. 1977-78

1. Expansion equipment for two high schools

Hardware Per.Unit Total

'a. two 4K machines $ 5,400 $10;800-

2. .Computer systems for middle schools

a. two 4K machines $ 5,400 $10,800

Overall total $21,600

D. 1978-79

1. Expansion equipment for high schools

a. two 4K machines $ 5,400

2. Computer' systems for middle schools

a. two 4K machines

$10,800

$ 5,400 $10',800

3. Computer systems for eleientary schools

a. two 4K machines

Overall total

GRAND TOTAL, 15'7

. $ 5,400 $10,800

$32,400.

$94,400
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V. Phase-in Plan Five (4 years)
.1

A. 1975-7'

1. Computer systems for two high schools

Hardware Per Unit

a. two 8K machines -$ 7,000, ,

b. two printers 1,800

Overall total

B. 1976-77

Total

$14,000

3,600.

0.7,600

1. Expansion equipment for two high schools

-Heirdware Per Unit 1 Total

a. two disks $ 6,000 $12,000

b. two 4K machines 5,400 10,800

Overall total la.am
C. 1977-78

1. Expansion equipment for two high schoois

Hardware Per Unit Total

a. two-4KMadhines $ 5,400 . $10,800

2. Computer systems for middle schools

a. one 4K machine $ 5,400 $ 5,400

Overall total $16,200

D. 1978-79

1. Computer systems for middle schools

a. one 4K machine $ 5,400

<2. Computer systems for elementary schools

GRAND TOTAL

mhh

L.

a. one 4K machine

Overall total

.158

$ 5,400

$ 5,400 \$ 5,400

"$10,8-00

7,400
\



Prices Fcr Wang Computer Systems As Of 4/8/75

2200 S

4K Processer $ 2400.00'
'CRT 3000.00

5400.00

B-Verb Option 800.0'0

22100 c

Additional Core Storage

4K Modules
8K Modules

$ 1600.00
2800.00

Proposed, 2200C System Padkage
d

4K Processer 5800.00
8K Module 2800.00
CRT 3000.00
Disk 4500.00

16100.00

Thermal Printer J800.00

Telecommunications Option 900.00
(Accoustic Coupler)

8K Processer
CRT 10,000 to 11,000
Disk

Lease with intent to purchase plans

A. Five year blan (breakable) a percentage of purchase price.
50% of amount paid applied to purchase.

:B. Three year plan (unbreakable) 40% - 40% - 30%

C. Two year plan (unbreakable) 50% - 50%

All Prices subject to 3 1/2% discount.

Electrical Maintenance 6%
Mechanical Maintenance (Thermal printer, Disk)

159

per year
per year
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List of Phase II Workshop Participants
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NEWARK SCHOOL DISTRICT
,OFFICE OF INSTRUCTIONAL SERVICES

NEWARK, DELAWARE

May 8, 1975

4.

MEMORANDUM TO: Computer Ok!Ill.s, Ob.ectivei8 ard
Course,:Guides Writ ng TeaM

FROM. F. Neil Walzl
Supervisorof Mathematics

RE: Summer Schedule

The/dales for the writing team have been set for June 23 to
J y I?, inclusive, and th6 meeting place will be GlasgoW High

Individual time assignments on these datEs are as follows':

Mr.

Full-Time

Darrell Pellet/ (leader) 9:00 a.m. to 4:00 p.m.

Tom Concavage 9:00 a.m. to 4:00 p.m,
Ron Hull 9:00 a.m. to 4:00 p.m.Mr.

fJ
Part-Time

Mr. Frank Hagen - 1.00 p.m. to 4:00 p.m.
Mr. Carl Jacobson - 1:00 p.m. to 4:00 p.m.
Mr. Ted Miller - '1:00 p.m. to 4:00 p.m.
Ms. Lisa Bartle - 1:00 p.m. to 4:00 p.m.
Mr. Jack Balding - 1:00 p.m. to 4:00 p.m.
Mr. Steve Palmer - 1:00 p.m. to 4:00 p.m.

FNW:bap

-1.61



NAME

Darrell Pelley
(Leader)

Tom Concavage

*mild Hdll

Carl Jacobson

Ted Miller

Jack Baldino

'Frank Hagen

Stve Palmer

Edwin Stowell

Liza Bartle

Rod -Hart

TOTALS -

---,-

COMPUTER GOALS & OBJECTIVES WORKSHOP - PAYROLL

SCHOOL RATE
SUBMITTED
6/30/75

SUBMITTED

/15/75
hrs. , AMT.. hrs. AMT.

GHS 8.1.0 41 322.10 * 49 396.90

GHS 5.30 22 116.60 23 121.90

GHS 5.30 41 217.30 49 259.70

GHS 5.30 /28 148.40

GHS 5.30 22 116.60 23 121.90

CHS 5.30 22 116.60 23 121.90

CHS 5.30 22 116.60 23 121.90

CHS 5.30 25 132.50

CHS 5.30 22 116.60 8 42.40

NHS 5.30 22 116.60 23 121.90

Nits .5.30 TIM

1249.00 1589.40

SUBMITTED
7/21/75

hrs. N,,AKT.

16' 129.60

16

16

16

16

86.40

86.40

86.40

86.40

TOTALS

475.20

hrs. AMT.

106

45

858O

238.5

90 447.00

44 234.80

61 324.80

45 238.50

45 238.50

41 218.90

30 159.00

45 238.50

16 86.40'

3313.60

162
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b
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r
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c
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c
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u
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r
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c
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e
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r
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e
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f
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e
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e
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o
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i
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e
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i
r
e
c
t
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o
n
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o
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a
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h
e
r
s
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n
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e
e
t
i
n
g
 
t
h
i
s
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e
e
d
 
o
f
 
s
t
u
d
e
n
t
s
.

A
l
t
h
o
u
g
h
 
t
h
e

h
i
g
h
 
s
c
h
o
o
l
s
 
m
a
?
o
p
e
r
a
t
e
 
d
i
f
f
e
r
e
n
t
 
p
r
o
g
r
a
m
s
,
 
t
h
e
 
g
u
i
d
e
 
p
r
o
v
i
d
e
s
 
f
o
r
 
a
 
u
n
i
f
i
e
d

c
o
m
p
u
t
e
r
 
e
d
u
c
a
t
i
o
n
 
t
h
e
m
e
 
a
i
m
e
d
 
'
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o
w
a
r
d
 
c
o
m
m
o
n
 
g
o
a
l
s
.
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s
 
a
 
s
e
c
o
n
d
a
r
y
 
s
c
h
o
o
l
 
s
t
a
f
f

m
e
m
b
e
r
 
y
o
u
 
s
h
o
u
l
d
 
b
e
c
o
m
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
t
h
e
 
g
u
i
d
e
 
t
o
 
d
e
t
e
r
m
i
n
e
 
w
h
i
c
h
 
g
g
a
l
(
s
)

a
r
e
 
a
p
p
l
i
c
a
b
1
 
i
n
 
y
o
l
i
r
 
p
r
e
s
e
n
t
 
c
o
u
r
s
e
s
:

W
h
e
n
 
c
o
n
s
i
d
e
r
i
n
g
 
e
a
c
h
 
o
f
 
y
o
u
r
 
c
o
u
r

t
h
e
 
f
o
l
l
o
w
i
n
g
 
f
l
o
w
 
c
h
a
r
t
 
m
a
y
 
b
e
 
h
e
l
p
f
u
l
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(
F
l
o
w
 
C
h
a
r
t
 
-
 
D
i
a
g
r
a
m
 
#
1
)
.

W
h
e
n

c
o
n
s
i
d
e
r
i
n
g
 
y
o
u
r
o
s
t
i
l
d
e
n
t
s
,
 
t
h
e
 
d
i
a
g
r
a
m
/
m
a
y
 
b
e
 
h
e
l
p
f
u
l
.

(
V
e
n
n
 
D
i
a
g
r
a
m
 
-
 
D
i
a
g
r
a
m
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)

T
h
e
 
b
o
u
n
d
a
r
i
e
s
 
r
e
p
r
e
s
e
n
t
 
m
i
n
i
m
a
l
 
l
i
m
i
t
s
 
p
a
s
t
 
w
h
i
c
h
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
e
n
c
o
u
r
a
g
e
d

t
o
 
v
e
n
t
u
r
e
,
 
n
o
t
 
o
u
t
e
r
 
l
i
m
i
t
s
 
w
h
i
c
h
 
r
e
s
t
r
i
c
t
 
t
h
e
m
.

C
D

A
 
d
e
c
i
m
a
l
 
o
u
t
l
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n
e
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y
t
e
m
 
h
a
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b
e
e
n
 
u
s
e
d
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t
h
i
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u
i
d
e
 
w
i
t
h
 
t
h
e
 
n
u
m
b
e
r
s
 
t
o

t
h
e
 
l
e
f
t
 
o
f
 
t
h
e
 
d
e
c
i
m
a
l
 
p
o
i
n
t
 
r
e
p
r
e
'
s
e
n
t
i
n
g
 
t
h
e
 
m
a
j
o
r
 
g
o
a
l
s
.

T
o
 
t
h
e
 
r
i
g
h
t
 
o
f

t
h
e
 
d
e
c
i
m
a
l
 
t
w
o
 
s
i
g
n
i
f
i
c
a
n
t
 
p
l
a
c
e
s
 
h
a
v
e
 
b
e
e
n
 
u
s
e
d
.

T
h
e
 
t
e
n
t
h
s
 
p
l
a
c
e
 
h
a
s
 
b
e
e
n

a
s
s
i
g
n
e
d
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o
 
t
h
e
 
e
d
u
c
a
t
i
o
n
a
l
 
O
b
j
e
c
t
i
v
e
s
 
a
n
d
 
t
h
e
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u
n
d
r
e
d
t
h
s
 
p
l
a
c
e
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o
 
t
h
e
 
i
n
s
t
r
u
c
t
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o
n
a
l

o
b
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e
c
t
i
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e
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.
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e
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h
 
o
b
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e
c
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e
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h
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b
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e
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c
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c
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b
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p
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c
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p
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l
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1
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O
A
L
S
 
A
N
D
 
O
B
J
E
C
T
I
V
E
S

1

S
T
R
A
T
E
G
I
E
S
/
T
O
P
I
C
S

S
U
G
G
E
S
T
E
D
 
A
C
T
I
V
I
T
I
E
S

a
4

1
.
0
0
 
A
l
l
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d

b
e
c
o
m
e
 
a
w
a
r
e
 
q
,
f
 
t
h
e
 
c
o
m
-

p
u
t
e
r
 
o
r
i
e
n
t
e
d
 
s
o
c
i
e
t
y

i
n
 
w
h
i
c
h
 
t
h
e
y
 
l
i
v
e
.

1
.
1
0
 
E
a
c
h
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e

a
w
a
r
e
 
o
f
 
t
h
e
 
u
t
i
l
i
z
a
-

t
i
o
n
 
o
f
 
c
o
m
p
u
t
e
r
s
 
i
n

t
o
d
a
y
'
s
 
s
o
c
i
e
t
y
.

1
.
1
1
 
S
t
a
t
e
 
s
p
e
c
i
f
i
c
 
e
x
a
m
-

'
p
i
e
s
 
o
f
 
c
o
m
p
u
t
e
r

u
s
a
g
e
'
i
n
 
i
n
d
u
s
t
r
y
.

,

1
.
1
2
 
S
t
a
t
e
 
s
p
e
c
i
f
i
c
 
e
x
-

a
m
p
l
e
s
 
o
f
 
c
o
m
p
u
t
e
r

u
s
a
g
e
 
i
n
 
t
h
e
 
b
u
s
i
-

n
e
s
s
 
w
o
r
l
d
.

1
.
1
3
 
S
t
a
t
e
 
.
s
p
e
c
i
f
i
c
 
e
x
-

a
m
p
l
e
s
 
'
o
f
 
c
o
m
p
u
t
e
r

u
s
a
g
e
 
i
n
 
r
e
s
e
a
r
c
h
.

S
t
 
a
t
e
g
i
e
s
:

I
n
q
u
i
r
y
 
d
i
s
c
u
s
s
i
o
n
s

G
u
e
s
t
 
s
p
e
a
k
e
r
s

F
i
l
m
s

S
t
u
d
e
n
t

s
u
r
v
e
y
s
 
o
r

r
e
p
o
r
t
s
.

P
r
o
c
e
s
s
 
c
o
n
t
r
o
l
,
 
q
u
a
l
i
t
y

c
o
n
t
r
o
l
,
 
s
a
l
e
s
'
 
a
n
d
 
'
f
i
n
a
n
c
i
a
l

a
c
c
o
u
n
t
i
n
g
,
 
e
m
p
l
o
y
e
e
 
p
a
y
r
o
l
l
,

i
n
v
e
n
t
o
r
y
 
c
o
n
t
r
o
l
,
 
s
t
u
d
e
n
t

g
r
a
d
e
 
r
e
p
o
r
t
s
,
 
s
t
u
d
e
n
t

s
c
h
e
d
u
l
i
n
g
,
 
s
t
u
d
e
n
t
 
r
e
c
o
r
d
s
,

m
e
d
i
c
a
l
 
r
e
s
e
a
r
c
h
,
 
e
c
o
l
o
g
i
c
a
l

r
e
s
e
a
r
c
h
,
,
s
p
a
c
e
 
a
n
d
 
e
a
r
t
h

t
e
c
h
n
o
l
o
g
y
 
r
e
s
e
a
r
c
h
,

l
a
n
g
u
a
g
e
 
t
r
a
n
s
l
a
t
i
o
n
l
i
t
-

.
,
e
r
a
r
y
 
w
o
r
k
s
 
a
n
a
l
y
s
i
s
.

2

'
N
O
T
E
S

T
h
e
 
o
b
j
e
c
t
i
v
e
s
 
u
n
d
e
r

G
o
a
l
 
I
 
s
h
o
u
l
d
 
b
e
-
-
-
m
e
t
 
i
n

e
x
i
s
t
i
n
g
 
c
o
u
r
s
e
s
 
i
n
 
a
l
l

s
u
b
j
e
c
t
 
a
r
e
a
s
 
a
n
d
 
g
r
a
d
e

l
e
v
e
l
s
.

T
h
e
s
e
 
a
r
e
 
n
o
t

i
n
t
e
n
d
e
d
 
t
o
 
r
e
p
l
a
c
e

c
o
u
r
s
e
 
o
b
j
e
c
t
i
v
e
s
;
 
r
a
t
h
e
r

t
h
e

s
h
o
u
l
d
 
b
e
 
m
e
t
 
i
n
 
c
o
n
-

j
u
n
c
t
i
o
n
 
w
i
t
h
 
e
x
i
s
t
i
n
g

c
o
u
r
s
e
 
'
c
o
n
t
e
n
t
.

T
e
a
c
h
e
r
s
 
s
h
o
u
l
d
 
c
o
n
t
i
n
u
a
l
l
y

s
e
e
k
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
t
o

i
n
c
r
e
a
s
e
 
s
t
u
d
e
n
t
 
a
w
a
r
e
n
e
s
s
'

o
f
 
c
o
m
p
u
t
e
r
 
u
t
i
l
i
z
a
t
i
o
n

i
n
 
t
h
e
i
r
 
f
i
e
l
d
.

C
o
n
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E
R
A
 
f
o
r
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t
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a
l

s
p
e
a
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e
r
s
.
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'
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r
 
a
n
n
o
t
a
t
e
d
 
f
i
l
m
 
l
i
s
t
.



G
O
A
L
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A
N
D
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B
J
E
C
I
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U
G
G
E
S
T
E
D
 
A
C
T
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V
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E
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S
T
R
A
T
E
G
I
E
S
/
T
O
P
I
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N
O
T
E
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7

1
.
1
4
 
S
t
a
t
e
 
s
p
e
c
i
f
i
c
 
l
i
m
i
-

t
a
t
i
o
n
s
 
o
f
 
c
o
m
p
u
t
e
r

u
s
a
g
e
.

1
.
2
0
 
E
a
c
h
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e

p
r
o
v
i
d
e
d
 
w
i
t
h
 
a
 
k
n
o
w
-

l
e
d
g
e
 
o
f
 
t
h
e
 
c
u
l
t
u
r
a
l

a
n
d
 
s
o
c
i
a
l
 
i
m
p
a
c
t
s
 
o
f

c
o
m
p
u
t
e
r
s
 
a
n
d

a
u
t
o
m
a
t
i
o
n
.

1
.
2
1
 
S
t
a
t
e
 
s
e
v
e
r
a
l
 
w
a
y
s

-
 
S
t
r
a
t
e
g
i
e
s
:

t
h
e
*
c
o
m
p
u
t
e
r
 
a
f
f
e
c
t
s

T
h
o
s
e

u
n
d
e
r
 
1
.
1
0

t
h
e
 
l
a
b
o
r
 
m
a
r
k
e
t
.

1
.
2
2
 
S
t
a
t
e
 
s
e
v
e
r
a
l

w
a
y
s

t
h
e
 
c
o
m
p
u
t
e
r
 
a
f
f
e
c
t
s

t
h
e
 
c
o
n
s
u
m
e
r
.

.
1
.
2
3
 
S
t
a
t
e
"
 
s
e
v
e
r
a
l
 
w
a
y
s

t
h
e
 
c
b
m
p
u
t
e
r
 
a
f
f
e
c
t
s

l
e
i
s
u
r
e
 
t
i
m
e
.

1
.
2
4
 
S
t
a
t
e
 
s
e
v
e
r
a
l
 
w
a
y
s

t
h
e
 
c
o
m
p
u
t
e
r
 
a
f
f
e
c
t
A

c
o
n
s
t
i
t
u
t
i
o
n
a
l
 
r
i
g
h
t
s

a
n
d
 
d
e
p
e
r
s
o
n
a
l
i
z
a
t
i
o
n

`
1
.
3
0
 
E
a
c
h
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
a
c
-

q
u
a
i
n
t
e
d
 
w
i
t
h
 
c
o
m
p
u
t
e
r

r
e
l
a
t
e
d
 
c
a
r
e
e
r
s
.

1
:
3
1
 
I
d
e
n
t
i
f
y
 
4
c
1
 
d
e
s
c
r
i
b
e

s
e
v
e
r
a
l

c
o
m
p
u
t
e
r
 
i
n
-

v
o
l
v
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

T
o
p
i
c
s
.
:

A
u
t
o
m
a
t
i
o
n
 
r
e
p
l
a
c
i
n
g
'
 
m
a
n
u
a
l

l
a
b
o
r
,
 
c
o
m
p
u
t
e
r
 
r
e
v
o
l
u
t
i
o
n
,

n
e
e
d
 
f
o
r
 
i
n
c
r
e
a
s
e
d
 
s
k
i
l
l
s

f
o
r
 
e
m
p
l
o
y
m
e
n
t
,
 
c
a
s
h
l
e
s
s

s
o
c
i
e
t
y
,
 
c
o
m
p
u
t
e
r
i
z
e
d
 
c
h
e
c
k
-

o
u
t
 
(
S
e
a
r
s
,
 
B
a
s
c
o
,
'
g
r
o
c
e
r
y

s
t
o
r
e
s
)
,
'
r
e
s
e
r
v
a
t
i
o
n
 
s
y
s
t
e
m
s

(
a
i
r
l
i
n
e
s
,
 
T
i
c
k
e
t
r
o
n
)
,
 
e
s
t
a
-

b
l
i
s
h
m
e
n
t
 
o
f
 
'
d
a
t
a
 
b
a
n
k
s

c
o
n
t
a
i
n
i
n
g
 
p
e
r
s
o
n
a
l
 
r
e
c
o
r
d
s
.

S
t
r
a
t
e
g
i
e
s
:

T
h
o
s
e
 
l
i
s
t
e
d
 
u
n
d
e
r
 
1
.
1
0

3

T
h
e
s
e
 
o
b
j
e
c
t
i
v
e
s
 
.
a
r
e
 
e
s
-

p
e
c
i
a
l
l
y
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e

s
o
c
i
a
l
 
s
c
i
e
n
c
e
.
c
u
r
r
i
c
u
l
u
m
.

A
l
l
 
t
e
a
c
h
e
r
s
 
s
h
o
u
l
d
 
s
t
r
i
v
e

t
o
 
m
a
k
e
 
s
t
u
d
e
n
t
s
 
a
w
a
r
e
 
o
f

e
m
p
l
o
y
d
e
n
t
 
p
o
t
e
n
t
i
a
l
 
i
n

t
h
e
 
c
o
m
p
u
t
e
r
 
f
i
e
l
d
.

C
a
r
e
e
r
 
g
u
i
d
a
n
c
e
 
p
e
r
s
o
n
n
e
l

c
q
u
l
d
 
b
e
 
a
n
 
i
n
v
a
l
u
a
b
l
e

r
e
s
o
u
r
c
e
 
f
o
r
 
t
h
i
s
 
o
b
j
e
c
t
i
v
e
.

I

1



I

G
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A
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O
B
J
E
C
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4

S
T
R
A
T
E
G
I
E
S
/
T
O
P
I
C
S
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-

SU
G

G
E

ST
E

D
 A

C
T

IV
IT

IE
S

N
O
T
E
S

1
.
3
2
 
S
t
a
t
e
 
c
o
m
p
e
n
s
a
t
i
o
n
s

a
n
d
 
a
d
v
a
n
c
e
m
e
n
t
.
 
p
o
s
s
i
-

b
i
l
i
t
i
e
s
 
i
n
 
s
e
v
e
r
a
l

c
o
m
p
u
t
e
r
 
i
n
v
o
l
v
e
d

o
c
c
u
p
a
t
i
o
n
s
'
.

r
n

1
.
3
3
 
I
d
e
n
t
i
f
y
 
a
n
d
 
d
e
s
c
r
i
b
e

s
e
v
e
r
a
l
 
o
c
c
u
p
a
t
i
o
n
s

i
n
 
t
h
e
 
c
o
m
p
u
t
e
r
 
i
n
-

d
u
s
t
r
y
.

1
.
3
4
 
S
t
a
t
e
-
c
o
m
p
e
n
s
a
t
i
o
n
s

a
n
d
 
a
d
v
a
n
c
e
m
e
n
t
 
p
o
s
s
i
-

b
i
l
i
t
i
e
s
 
i
n
 
s
e
v
e
r
a
l

o
c
c
u
p
a
t
i
o
n
s
 
i
n
 
t
h
e
 
c
o
m
-

p
u
t
e
r
 
i
n
d
u
s
t
r
y
.

1
.
3
5
 
S
t
a
t
e
_
v
a
r
i
o
u
s
 
m
e
t
h
o
d
s

f
o
r
 
e
n
t
e
r
i
n
g
 
c
o
m
p
u
t
e
r

r
e
l
a
t
e
d
 
c
a
r
e
e
r
s
.

'4

4
7

.
d
e
f
e
r
 
t
o
 
o
c
c
u
p
a
t
i
o
n
s
 
s
u
c
h

a
s
 
l
a
c
.
 
e
n
f
o
r
c
e
m
e
n
t
 
w
h
e
r
e

a
 
P
a
t
r
o
l
m
a
n
 
m
a
y
 
u
s
e
 
c
o
m
-

p
u
t
e
r
 
a
s
s
i
s
t
a
n
c
e
 
i
n

v
e
h
i
c
l
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
r

a
 
d
o
c
t
o
r
 
m
i
g
h
t
 
u
s
e
 
c
o
m
-

p
u
t
e
r
 
a
n
a
l
y
s
i
s
 
i
n
 
d
i
a
g
n
o
s
i
s
.

R
e
f
e
r
 
t
o
 
o
c
c
u
p
a
t
i
o
n
s
 
i
n
 
t
h
e

d
e
s
i
g
n
.
,
 
m
a
n
u
f
a
c
t
u
r
e
,

m
a
r
k
e
t
i
n
g
,
 
p
r
o
g
r
a
m
m
i
n
g
,

o
p
e
r
a
t
i
o
n
 
a
n
d
 
m
a
i
n
t
e
n
a
n
c
e

o
f
 
c
o
m
p
u
t
e
r
g
.

i
y



G
O
A
L
S
 
A
N
D
°
O
B
J
E
C
T
I
V
E
S

2
.
0
0
 
A
l
l
 
b
u
s
i
n
e
s
s
 
s
t
u
d
e
n
t
s

s
h
o
u
l
d
 
b
e
 
a
w
a
r
e
 
o
f
 
a
n
d

i
n
v
o
l
v
e
d
 
w
i
t
h
 
c
o
m
p
u
t
e
r

a
p
p
l
i
c
a
t
i
o
n
s
 
i
n
 
t
h
e

b
u
s
i
n
e
s
s
 
w
o
r
l
d
.

2
.
1
0
 
E
a
c
h
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e

a
c
q
u
a
i
n
t
e
d
 
w
i
t
h
 
b
u
s
i
-
'

n
e
s
s
 
a
p
p
l
i
c
a
t
i
q
n
s
 
o
f

c
o
m
p
u
t
e
r
s
.

'
2
.
i
l
 
D
e
s
c
r
i
b
e
 
t
y
p
e
s
 
o
f

i
n
f
o
r
m
a
t
i
o
n
 
t
h
a
t

c
a
n
 
b
e
 
u
s
e
d
 
b
y
 
d
a
t
a

.
p
r
o
c
e
s
s
i
n
g
 
s
y
s
t
e
m
s
.

2
.
.
1
2
 
D
e
s
c
r
i
b
e
 
t
y
p
e
s
 
o
f

r
e
s
u
l
t
s
 
o
b
t
a
i
n
a
b
l
e

f
r
o
m
 
d
a
t
a
 
p
r
o
-

c
e
s
s
i
n
g
 
s
y
s
t
e
m
s
.

2
:
2
0
 
E
a
c
h
 
s
t
u
d
e
n
t
 
f
-
A
i
l
l
 
b
e

p
r
o
l
A
d
e
d
 
w
i
t
h
 
k
n
6
w
-

.

'
l
e
d
g
e
 
o
f
 
d
a
t
a
 
p
r
o
-
.
.

c
e
s
s
i
n
v
m
a
c
h
i
n
e
r

a
n
d
 
,
t
e
i
m
i
n
o
l
o
g
y
.

2
.
2
1
 
D
e
s
c
r
i
b
e
 
v
a
r
i
o
u
 
s
 
i
n
-

p
u
t
 
d
e
v
i
c
e
s
.

'

S
T

T
E
G
I
E
S
/
T
O
P
I
C
S

S
t
r
a
t
e
g
i
e
s
:
.

I
n
q
u
i
r
y
 
d
i
s
c
u
s
s
i
o
n
s

G
u
e
s
t
 
l
e
c
t
u
r
e

4

N
O
T
E
S

T
o
p
i
c
s
'
:

I
a
y
r
o
l
l
 
r
e
c
o
r
d
s
 
-
.
p
a
y
c
h
e
c
k
s
,

i
n
v
e
n
t
o
r
y
 
d
a
t
a
 
-
 
i
n
v
e
n
t
o
r
y

r
c
o
n
t
r
o
l
,
 
c
h
a
r
g
e
 
s
l
i
p
 
-

'
I
c
h
a
r
g
e

a
c
c
o
u
n
t
 
b
i
l
l
s
.

.
I

,

,

S
t
r
a
t
e
g
i
e
s
:

I
n
q
u
i
r
y
 
d
i
s
c
u
s
s
i
o
n

°

G
u
e
s
t
 
l
c
t
u
r
e

5

T
y
p
i
n
g
 
I
,
 
b
e
i
n
 
g
 
t
h
e
 
o
n
l
y

c
o
m
m
o
n
 
c
o
u
r
s
e
 
o
f
 
a
l
l

b
'
u
s
i
n
e
s
s
 
s
t
u
d
e
n
t
s
,
 
c
o
u
l
d

b
e
 
u
s
e
d

n
e
d
t
 
t
h
i
s
 
g
o
a
l
.

.
a
n
d
 
i
t
s
 
o
b
j
e
c
t
i
v
e
s
.
 
e
 
A
l
l

t
y
p
i
n
g
 
c
l
a
s
s
e
s
 
c
o
u
l
d
 
t
a
k
e

o
n
e
 
w
e
e
k
 
o
u
t
 
o
f
 
t
h
e
i
r

r
e
g
u
l
a
r
 
c
l
a
s
s
w
o
r
k
 
t
o

f
a
m
i
l
i
a
r
i
z
e
 
t
h
e
m
s
e
l
v
e
s
 
w
i
t
h

c
o
m
p
u
t
e
r
'
s
.

O
n
l
y
 
o
n
e

t
y
p
i
n
g
 
c
l
a
s
s
 
p
e
r
 
w
e
e
k
l
w
o
u
l
d

b
e
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
c
o
m
p
u
t
e
r

p
r
o
g
r
a
m
.

1

S
h
o
u
l
d
 
b
e
 
t
o
u
c
h
e
d
 
o
n
 
i
n

T
y
p
i
n
g
 
I
.

1.
1
.

S
h
o
u
l
d
 
'
b
e
 
t
o
u
c
h
e
d
 
o
n
 
i
n

.
.
.
.

T
y
p
i
n
g
 
I
 
a
n
d
 
d
e
v
e
l
o
p
e
U
t
o

.

a
 
g
r
e
a
t
e
r
 
d
e
p
t
h

_

B
.
&
*
k
e
e
p
i
n
g
.
I
 
a
n

B
u
s
i
n
e
s
s

,

M
a
c
h
i
n
e
s
.

.
l

I
I

h
L

1

V



G
O
A
L
S
 
A
N
D
 
O
B
J
E
C
T
I
V
E
S

2
.
2
2
 
D
e
s
c
r
i
b
e
 
v
a
r
i
o
u
s
 
o
u
t
-

p
u
t
 
d
e
v
i
c
e
s
.
'

2
.
2
3
 
D
e
s
c
r
i
b
e
 
t
h
e
 
p
r
o
c
e
s
s
i
n
g

u
n
i
t
.

2
.
2
4
 
D
e
s
c
r
i
b
e
 
v
a
r
i
o
u
s

s
t
o
r
a
g
e
 
d
e
v
i
c
e
s
.

.
2
.
3
0
 
E
a
c
h
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e

p
r
o
v
i
d
e
d
 
w
i
t
h
 
k
n
o
w
-

l
e
d
g
e
 
o
f
 
a
n
 
a
v
a
i
l
a
b
l
e

c
o
m
p
u
t
e
r
 
s
y
s
t
e
m

t
h
r
o
u
g
h
 
"
h
a
n
d
s
-
o
n
"
 
e
x
-

p
e
r
i
e
n
c
e
s
.

2
.
3
1
 
I
d
e
n
t
i
f
y
 
l
i
m
i
t
a
t
i
o
n
s

a
n
d
 
c
a
p
a
b
i
l
i
t
i
e
s
 
o
f

t
h
e
 
s
p
e
c
i
f
i
c
 
c
o
m
p
u
t
e
r

u
s
e
d
.

2
.
3
2
 
D
e
m
o
n
s
t
r
a
t
e
 
c
o
r
r
e
c
t

.
u
s
a
g
e
 
o
f
 
t
h
e
 
c
o
m
-

p
u
t
e
r
 
t
h
r
o
u
g
h
 
"
h
a
n
d
s
-

o
n
"
 
e
x
p
e
r
i
e
n
c
e
s
.

S
U
G
G
E
S
T
E
D
 
A
C
T
I
V
I
T
I
p

S
T
R
A
T
E
G
I
E
S
/
T
O
r
I
C
S

F
i
l
m
/
f
i
l
m
s
r
i
p

t
i

"
N
O
T
E
S

.

i

i
S
t
r
a
t
e
g
e
s
:

H
a
n
d
s
-
O
n
 
e
x
p
e
r
i
e
n
c
e
s
 
w
i
t
h

c
o
m
p
u
t
e
r
.

T
o
p
i
c
s
i
:

C
o
m
p
u
t
e
r
 
c
o
m
m
a
n
d
s
:

o
n
-
o
f
f
,

c
l
e
a
r
,
i
 
l
o
a
d
,
 
r
u
n
,
 
s
e
l
e
c
t
.

2
.
3
3
 
E
m
p
l
o
y
 
e
x
i
s
t
i
n
g
 
s
i
m
u
-

E
x
i
s
t
i
n
g
 
p
r
o
g
r
a
m
s
:

l
a
t
i
o
n
 
a
n
d
 
p
r
o
b
l
e
m

F
a
s
t

s
o
l
v
i
n
g
 
p
r
o
g
r
a
m
s
.

M
a
r
<
e
t

2
.
3
4
 
O
p
e
r
a
t
e
 
a
 
v
a
r
i
e
t
y
 
o
f

i
n
p
u
t
/
o
u
t
p
u
t
 
d
e
v
i
c
e
s
.

a
.

S
e
e
 
A
p
p
e
n
d
i
x
 
A
,
 
"
A
l
l
 
t
h
e

F
a
c
t
s
.
"

v,
L

A
s 

a 
fo

llo
w

--
u,

pt
ot

lie
__

_t
hl

e
w
e
e
k
 
T
y
p
i
n
g
 
I
 
e
x
p
e
r
i
e
n
c
e

,

a
l
l
 
T
y
p
i
n
g
 
I
 
s
t
u
d
e
n
t
s
 
c
o
u
l
d

b
e
 
i
n
v
o
l
v
e
d
 
i
n
:

1
.

F
i
e
l
d
 
t
r
i
p
s

.
.
.
,
.
.
.

A
.

D
I
C
E
'
 
(
D
a
t
a

I
n
f
o
r
m
a
t
i
o
n
 
C
e
n
t
e
r
`
{

f
o
r
 
E
d
u
c
a
t
i
o
n
)



G
O
A
L
S
 
A
N
D
 
O
B
J
E
C
T
I
V
E
S

S
U
G
G
E
S
T
E
D
 
A
C
T
I
V
I
T
I
E
S

S
T
R
A
T
E
G
I
E
S
/
T
O
P
I
C
S

N
O
T
E
S
,

a

-
 
-

-

B
.

B
a
n
k
 
(
2
4
 
h
o
u
r

t
e
l
l
e
r
,
 
e
t
c
.
)

C
.

T
e
l
e
p
h
o
n
e
 
C
o
.

D
.

I
.
B
.
M
.

F
.

U
.
 
o
f
 
D
.

2
.

G
u
e
s
t

e
c
t
u
r
e
r

E
.

D
u
P
o
n
t

A
.
'
 
S
y
s
t
e
m
s
 
a
n
a
l
y
s
t

f
r
o
m
 
l
o
c
a
l

b
u
s
i
n
e
s
'
s

3
.

F
i
l
m
s
/
F
i
l
m
s
t
r
i
p
s

(
S
e
e
 
A
p
p
e
n
d
i
x
 
A
)

C
o

t



G
O
A
L
S
 
A
N
D
 
O
B
J
E
C
T
I
V
E
S

S
U
G
G
E
S
T
E
D
 
A
C
T
I
V
I
T
I
E
S

S
T
R
A
T
E
G
I
E
S
/
T
O
P
I
C
S

3
.
0
0
 
A
l
l
 
c
o
l
l
e
g
e
-
b
o
u
n
d

s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
a
w
a
r
e

o
f
 
a
n
d
 
i
n
v
o
l
v
e
d
 
w
i
t
h

c
o
m
p
u
t
e
r
 
a
p
p
l
i
c
a
t
i
o
n
s

i
n
 
a
c
a
d
e
m
i
c
 
s
u
b
j
e
c
t

a
r
e
a
s
.

3
.
1
0
 
E
a
c
h
 
s
t
u
d
e
n
t
 
w
i
l
l

h
a
v
e
 
a
n
 
u
n
d
e
r
s
t
a
n
d
-

i
n
g
 
o
f
 
a
 
v
a
r
i
e
t
y

o
f
 
c
o
m
p
u
t
e
r
 
a
p
p
l
i
-

c
a
t
i
o
n
s
.

3
.
1
1
 
D
e
s
c
r
i
b
e
 
e
x
a
m
p
l
e
s

o
f
 
c
o
m
p
u
t
e
r
 
a
p
-

p
l
i
c
a
t
i
o
n
s
.

3
.
1
2
 
I
d
e
n
t
i
f
y
 
a
d
v
a
n
-

t
a
g
e
s
 
o
f
 
c
o
m
p
u
t
e
r

a
p
p
l
i
c
a
t
i
o
n
s
.

3
.
1
3
 
I
d
e
n
t
i
f
y
 
l
i
m
i
x
a
t
i
o
n
s

o
f
 
c
o
m
p
u
t
e
r
 
a
p
p
l
i
c
a
-

t
i
o
n
s
.

3
.
2
0
 
E
a
c
h
 
.
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e

p
r
o
v
i
d
e
d
 
w
i
t
h
 
k
n
o
w
l
e
d
g
e

o
f
 
c
o
m
p
u
t
i
n
g
 
m
a
c
h
i
n
e
r
y

a
n
d
 
t
e
r
m
i
n
o
l
o
g
y
.

S
t
r
a
t
e
g
i
e
s
:

I
n
q
u
i
r
y
 
d
i
s
c
u
s
s
i
o
n
s

G
u
e
s
t
 
s
p
e
a
k
e
r
s

F
i
e
l
d
 
t
r
i
p
s

F
i
l
m
s

S
t
u
d
e
n
t
 
s
u
r
v
e
y
 
o
r
 
r
e
p
o
r
t
s

C
o
m
p
u
t
e
r
 
d
e
m
o
n
s
t
r
a
t
i
o
n

T
o
p
i
c
s
:

S
t
u
d
e
n
t
 
g
r
a
d
e
s
,
 
r
e
c
o
r
d
s
,
 
'
s
c
h
e
d
-

u
l
i
n
g
,
 
f
i
n
a
n
c
i
a
l
 
a
n
a
l
y
s
i
s
/

p
a
y
r
o
l
l
s
,
 
i
n
v
e
n
t
o
r
y
.
 
c
o
n
t
r
o
l

(
B
a
s
c
o
,
 
S
e
a
r
s
)
,
 
b
i
l
l
i
n
g
 
(
p
h
o
n
e
,

p
o
w
e
r
,
 
c
r
e
d
i
t
)
 
p
r
o
c
e
s
s
 
c
o
n
t
r
o
l
,

t
r
a
n
s
p
o
r
t
a
t
i
o
n
 
(
a
i
r
l
i
n
e
,

T
i
c
k
e
t
r
o
n
,
 
r
a
i
l
 
f
r
e
i
g
h
t

s
c
h
e
d
u
l
i
n
g
)
,
 
s
p
a
c
e
 
f
l
i
g
h
t

'
c
o
n
t
r
o
l
,
 
t
e
l
e
p
h
o
n
e
 
d
i
a
l
i
n
g

s
y
s
t
e
m
.

N
o
n
-
t
h
i
n
k
i
n
g
,
 
d
o
e
s
 
o
n
l
y
 
w
h
a
t

p
r
o
g
r
a
m
m
e
d
 
t
o
 
d
o
,
 
c
a
n
 
w
o
r
k
 
o
n
l
y

o
n
 
d
a
t
a
 
g
i
v
e
n
 
i
t
,
 
e
x
p
e
n
s
e
.

8

N
O
T
E
S

T
h
e
 
o
b
j
e
c
t
i
v
e
s
 
u
n
d
e
r
 
G
o
a
l
 
I
I
I

s
h
o
u
l
d
 
b
e
 
m
e
t
 
i
n
 
e
x
i
s
t
i
n
g

c
o
l
l
e
g
e
 
p
r
e
p
 
c
o
u
r
s
e
s
.

S
t
u
d
e
n
t
s
 
a
s
p
i
r
i
n
g
 
t
o
 
a
t
t
a
i
n

a
 
g
r
e
a
t
e
r
 
k
n
o
w
l
e
d
g
e
.
o
f
 
c
o
m
-

p
u
t
e
r
s
 
s
h
o
u
l
d
 
b
e
 
e
n
c
o
u
r
a
g
e
d

t
o
-
e
n
r
o
l
l
 
i
n
 
c
o
m
p
u
t
e
r
 
c
o
u
r
s
e
s
.

C
o
n
t
a
c
t
 
E
R
A
.
f
o
r
 
p
o
t
e
n
t
i
a
l

s
p
e
a
k
e
r
s
 
a
n
d
 
f
i
e
l
d
 
t
r
i
p
.

S
e
e
 
A
p
p
e
n
d
i
x
 
A
 
f
o
r
 
a
n
n
o
t
a
t
e
d

f
 
i
m
 
l
i
s
t
.

O

A
l
t
h
o
u
g
h
 
3
.
1
1
,
 
3
.
1
2
,
 
3
:
1
3

a
r
e
 
l
i
s
t
e
d
 
a
s
 
s
e
p
a
r
a
t
e
 
o
b
-

j
e
c
t
i
v
e
s
 
t
h
e
y
 
a
r
e
 
p
r
o
b
a
b
l
y

b
e
s
t
 
m
e
t
 
s
i
m
u
l
t
a
n
e
o
u
s
l
y
.

T
h
a
t
 
i
s
,
 
d
i
s
c
u
s
s
 
a
d
v
a
n
t
a
g
e
s

a
n
d
 
l
i
m
i
t
a
t
i
o
n
s
 
o
f
 
u
s
i
n
g

t
h
e
 
c
o
m
p
u
t
e
r
 
a
s
 
e
a
c
h

a
p
-

p
l
i
c
a
t
i
o
n
 
i
s
 
i
d
e
n
t
i
f
i
e
d
.
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G
O
A
L
S
 
A
N
D
 
O
B
J
E
C
T
I
V
E
S

3
.
2
1
 
D
e
s
c
r
i
b
e
 
v
a
r
i
o
u
s

i
n
p
u
t
 
d
e
v
i
c
e
s
.

3
.
2
2
 
D
e
s
c
r
i
b
e
 
v
a
r
i
o
u
s

o
u
t
p
u
t
 
d
e
v
i
c
e
s
.

-
3
.
2
3
 
D
e
s
c
r
i
b
e
 
t
h
e
 
p
r
o
c
e
s
-

s
i
n
g
 
u
n
i
t
.

3
.
2
4
 
D
e
s
c
r
i
b
e
 
v
a
r
i
o
u
s

s
t
o
r
a
g
e
 
d
e
v
i
c
e
s
.

S
U
G
G
E
S
T
E
D
 
A
C
T
I
V
I
T
I
E
S

i
S
t
r
a
t
e
g
i
e
s
:

S
a
m
e
a
s
 
t
h
o
s
e
 
l
i
s
t
e
d
 
u
n
d
e
r

1
3
.
1
0

S
T
R
A
T
E
G
I
E
S
/
T
O
P
I
C
S

N
O
T
E
S

3
.
3
0
 
E
a
c
h
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e

p
r
o
v
i
d
e
d
 
w
i
t
h
 
k
n
o
w
l
e
d
g
e

o
f
 
a
n
 
a
v
a
i
l
a
b
l
e
 
c
o
m
-

p
u
t
e
r
 
s
y
s
t
e
m
 
t
h
r
o
u
g
h

"
h
a
n
d
s
-
o
n
"
 
e
x
p
e
r
i
e
n
c
e
s
.

3
.
3
1
 
I
d
e
n
t
i
f
y
 
l
i
m
i
t
a
t
i
o
n
s

a
n
d
 
c
a
p
a
b
i
l
i
t
i
e
s

o
f
 
t
h
e
 
s
p
e
c
i
f
i
c
 
c
o
m
-

p
u
t
e
r
 
u
s
e
d
.

3
.
3
2
 
D
e
m
o
n
s
t
r
a
t
e
 
c
o
r
r
e
c
t

u
s
a
g
e
 
o
f
 
t
h
e
 
c
o
m
p
u
t
e
r

i

t
h
r
o
u
g
h
 
"
h
a
n
d
s
-
o
n
"

e
x
p
e
r
i
e
n
c
e
s
.

-

3
.
3
3
 
E
m
p
l
o
y
 
e
x
i
s
t
i
n
g
 
s
j
.
.
m
u
-

l
a
t
i
o
n
,
 
p
r
o
b
l
e
m
 
s
o
l
v
-

i
n
g
 
a
n
d
 
b
a
s
i
c
 
r
e
s
e
a
r
c
h

p
r
o
g
r
a
m
s
.

3
 
3
4
-
O
p
e
r
a
t
e
 
a
 
v
a
r
i
e
t
y
 
o
f

i
n
p
u
t
/
o
u
t
p
u
t
 
d
e
v
i
c
e
s
.

3
.
4
0
 
E
a
c
h
 
s
t
u
d
e
n
t
 
w
i
l
l
 
h
a
v
e

e
x
p
e
r
i
e
n
c
e
s
 
i
n
 
s
i
m
p
l
e

p
r
o
g
r
a
m
m
i
n
g
.

D
i
s
c
u
s
s
i
o
n
 
M
i
g
h
t
 
w
e
l
l
 
i
n
-

c
l
u
d
e
'
h
i
s
t
o
r
i
c
a
l
 
d
e
v
e
l
o
p
m
e
n
t

o
f
,
d
e
v
i
c
e
s
.

S
e
e
 
A
p
p
e
n
d
i
x
 
B
4



I I 1 I 1 I

G
O
A
L
S
 
'
A
N
D
 
C
.
J
E
C
T
I
V
E
S

S
U
G
G
E
S
T
E
D
 
A
C
T
I
V
I
T
I
E
S

S
T
R
A
T
E
G
I
E
S
/
T
O
P
I
C
S

N
O
T
E
S

3
.
4
1
 
W
r
i
t
e
 
a
n
 
e
l
e
m
e
n
t
a
r
y

f
l
o
w
c
h
a
r
t
 
f
o
r
 
a
 
p
r
o
b
l
e
m
.

3
.
4
2
 
D
e
m
o
n
s
t
r
a
t
e
 
a
 
k
n
o
w
-

l
e
d
g
e
 
o
f
 
a
 
c
o
m
p
u
t
e
r

p
r
o
g
r
a
m
m
i
n
g
 
l
a
n
g
u
a
g
e
.

3
.
4
3
 
W
r
i
t
e
 
a
n
d
 
e
x
e
c
u
t
e
 
a

c
o
m
p
u
t
e
r
 
p
r
o
g
r
a
m
 
t
o

s
o
l
v
e
 
a
 
s
p
e
c
i
f
i
e
d

p
r
o
b
l
e
m
.

i

.
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G
O
A
L
S
 
A
N
D
 
O
B
J
E
C
T
I
V
E
S

S
U
G
G
E
S
T
E
D
 
A
C
T
I
V
I
T
I
E
S

S
T
R
A
T
E
G
I
E
S
/
T
O
P
I
C
S

N
O
T
E
S

4
.
0
0
 
A
l
l
 
s
o
c
i
a
l
 
s
c
i
e
n
c
e

o
r
i
e
n
t
e
d
 
c
o
l
l
e
g
e
-
b
o
u
n
d

s
t
u
d
e
n
t
s
 
s
h
b
u
l
d
 
b
e
 
a
w
a
r
e

o
f
 
a
n
d
 
i
n
v
o
l
v
e
d
 
w
i
t
h

c
o
m
p
u
t
e
r
 
a
p
p
l
i
c
a
t
i
o
n
s
 
i
n

t
h
e
 
s
t
u
d
y
 
o
f
 
s
o
c
i
e
t
y
.

4
.
1
0
 
E
a
c
h
 
s
t
u
d
e
n
t
 
w
i
l
l
 
h
a
v
e

a
n
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
w
h
y

'
a
n
d
 
h
o
w
 
c
o
m
p
u
t
e
r
s
 
a
r
e

u
s
e
d
 
a
s
 
"
t
o
o
l
s
"
 
f
o
r

t
h
e
 
s
o
c
i
a
l
 
s
c
i
e
n
c
e
s
.

4
.
1
1
 
I
d
e
n
t
i
f
y
 
t
h
e
 
r
o
l
e
 
J
f

t
h
e
 
c
o
m
p
u
t
e
r
 
a
s
 
a

r
e
s
e
a
r
c
h
 
a
n
d
 
m
o
d
e
l
i
n
g

t
o
o
l
 
i
n
4
t
h
e
 
s
o
c
i
a
l

s
c
i
e
n
c
e
s
.

4
.
1
2
 
D
e
s
c
r
i
b
e
 
c
o
m
p
u
 
e
r

a
p
p
l
i
c
a
t
i
o
n
s
 
f
 
r

r
e
s
e
a
r
c
h
 
'
a
n
d
 
m
 
d
e
l
i
n
g

i
n
 
t
h
e
 
s
o
c
i
a
l

s
c
i
e
n
c
e
s
.

4
.
2
0
 
E
a
c
h
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e

p
r
o
v
i
d
e
d
 
w
i
t
h
 
o
p
p
o
r
-

t
u
n
i
t
i
e
s
 
'
t
o
 
u
s
e
 
a
n

a
v
a
i
l
a
b
l
e
 
s
y
s
t
e
m
 
f
o
r

s
o
c
i
a
l
 
s
c
i
e
n
c
e
 
a
p
p
l
i
-

c
a
t
i
o
n
s
.

4
.
2
1
 
E
m
p
l
o
y
 
e
x
i
s
t
i
n
g
 
o
r

o
r
i
g
i
n
a
l
 
s
i
m
u
l
a
t
i
o
n

a
n
d
 
r
e
s
e
a
r
c
h
 
p
r
o
g
r
a
m
s
.

S
t
r
a
t
e
g
i
e
s
:

D
i
s
c
u
s
s
i
o
n

L
e
c
t
u
r
e

P
r
o
b
l
e
m
 
s
o
l
v
i
n
g

B
r
a
i
n
 
s
t
o
r
m
i
n
g

F
i
l
m
 
/
f
i
l
m
s
t
r
i
p

G
u
e
s
t
 
s
p
e
a
k
e
r
s

T
o
p
i
c
s
:

I
m
p
r
o
v
e
d
 
s
p
e
e
d
 
a
n
d
 
a
c
c
u
r
a
c
y

i
n
 
a
n
a
l
y
z
i
n
g
 
s
o
c
i
a
l
 
p
r
o
b
l
e
M
s
,

a
b
i
l
i
t
y
 
t
o
 
h
a
n
d
l
e
 
l
a
r
g
e

a
m
o
u
n
t
s
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
.

O
r
g
a
n
i
z
i
n
g
 
a
n
d
 
p
r
e
s
e
n
t
i
n
g

d
e
m
o
g
r
a
p
h
i
c
 
s
t
u
d
i
e
s
,
 
m
a
p
p
i
n
g
'

a
r
c
h
e
o
l
o
g
i
c
a
l
 
d
i
g
 
s
i
t
e
s
,

s
a
l
e
s
 
a
n
d
 
r
e
v
e
n
u
e
 
p
r
o
j
e
c
t
i
o
n
,

h
y
p
o
t
h
e
s
i
s
 
t
e
s
t
i
n
g
.

S
t
r
a
t
e
g
i
e
s
:

,

U
t
i
l
i
i
a
t
i
o
n
 
o
f
 
e
x
i
s
t
i
n
g
 
s
i
m
u
-

l
a
t
i
o
n
s
 
a
n
d
 
d
a
t
a
 
b
a
s
e
 
p
r
o
g
r
a
m
s
.

D
e
v
e
l
o
p
m
e
n
t
 
a
n
d
 
e
x
e
c
u
t
i
o
n
 
o
f

o
r
i
g
i
n
a
l
 
p
r
o
b
l
e
m

s
o
l
v
i
n
g

p
r
o
g
r
a
m
s
.

1
1

S
u
g
g
e
s
t
e
d
 
f
o
r
 
s
t
u
d
y
 
i
n

e
c
o
n
o
m
i
c
s
,
 
p
o
l
i
t
i
c
a
l

s
c
i
e
n
c
e
 
a
n
d
 
s
o
c
i
o
l
o
g
y

c
o
u
r
s
e
s
.

S
e
e
 
A
p
p
e
n
d
i
x
 
A
 
f
o
r
 
a
n
n
o
t
a
t
e
d

f
i
l
m
 
l
i
s
t
.

U
.
 
o
f
 
D
e
l
a
w
a
r
e
 
p
r
c
f
e
s
s
o
r
s



N
a.

1

G
O
A
L
S
'
 
A
N
D
 
O
B
J
E
C
T
I
V
E
S

S
U
G
G
E
S
T
E
D
 
A
C
T
I
V
I
T
I
E
S

S
T
R
A
T
E
G
I
E
S
/
T
O
P
I
C
S

N
O
T
E
S

T
o
p
i
c
s
:

E
x
i
s
t
i
n
g
 
p
r
o
g
r
a
m
s

E
c
o
n
o
m
i
c
s
:

M
A
R
K
E
T
,
 
O
N
I
O
N
S
,

L
A
B
O
R
,
 
C
R
O
S
S
,
 
C
R
O
S
S
E
,
 
B
A
L
A
N
C
,

C
I
R
F
L
W
,
 
C
O
N
S
M
E
,
 
G
N
P
S
I
J
M
,
 
I
N
O
U
T

P
o
l
i
t
i
c
a
l
 
S
c
i
e
n
c
e
:

P
O
L
S
Y
S
,

P
O
L
I
C
Y
,
 
G
V
O
T
E
,
 
C
O
M
U
N
E
,

N
A
S
P
A
R
,
 
E
L
E
C
T
,
 
E
C
P
R
E
S
S

S
o
c
i
o
l
o
g
y
:
 
E
C
P
R
E
S
S

0 j

S
e
e
 
A
p
p
e
n
d
i
x
 
B
.



G
O
A
L
S
 
A
N
D
'
O
B
J
E
C
T
I
V
E
S

0
5
:
0
0
 
A
l
l
 
s
c
i
e
n
c
e
 
a
n
d
 
m
a
t
h
e
m
a
t
i
c
s

o
r
i
e
n
t
e
d
 
c
o
l
l
e
g
e
-
b
o
u
n
d

s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
l
b
e
 
i
n
v
o
l
v
e
d

i
n
-
d
e
p
t
h
 
w
i
t
h
 
c
o
m
p
u
t
e
r

a
p
p
l
i
c
a
t
i
o
n
s
 
a
n
d
 
c
o
m
p
u
t
e
r

p
r
o
g
r
a
m
m
i
n
g
.

5
.
1
0
 
E
a
c
h
 
s
t
u
d
e
n
t
 
W
i
l
l
 
b
e
 
p
r
o
-

v
i
d
e
d
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
t
o

u
s
e
 
s
o
p
h
i
s
t
i
c
a
t
e
d
 
p
r
o
-

g
r
a
m
m
i
n
g
 
t
e
c
h
n
i
q
u
e
s
.

5
.
1
1
 
T
r
a
n
s
l
a
t
e
 
a
l
v
a
r
i
e
t
y
 
o
f

m
a
t
h
e
m
a
t
i
c
a
l
 
e
x
p
r
e
s
-

s
i
o
n
s
 
i
n
t
o
 
c
o
m
p
u
t
e
r

l
a
n
g
u
a
g
e
 
a
n
d
 
v
i
c
e

v
e
r
s
a
.

5
.
1
2
 
F
o
r
m
u
l
a
t
e
 
a
n
d
 
r
e
f
i
n
e

a
l
g
o
r
i
t
h
m
s
 
t
o
 
e
f
f
i
c
i
e
n
t
-

, l
y
 
s
o
l
v
e
 
p
r
t
b
l
e
m
s
.

S
U
G
G
E
S
T
E
D
 
A
C
T
I
V
I
T
I
E
S

S
T
R
A
T
E
G
I
E
S
/
T
O
P
I
C
S

,
N
O
T
E
S

T
h
e
 
o
b
j
e
c
t
i
v
e
s
 
t
o
 
G
o
a
l
 
V

,

s
h
o
L
l
d
 
b
e
 
m
e
t
 
i
n
 
'
e
x
i
s
t
i
n
g

u
p
p
e
r
 
d
i
v
i
s
i
o
n
 
m
a
t
h
s
 
a
n
d

s
c
i
e
n
c
e
 
c
o
u
r
s
e
s
.

H
o
w
e
v
e
r
,

'
t
h
e
s
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e

e
n
c
o
u
r
a
g
e
d
'
 
t
o
 
e
n
r
o
l
l
 
i
n

c
o
m
p
u
t
e
r
 
e
d
u
c
a
t
i
o
n
 
c
o
u
r
s
e
s
.

t
6
 
a
t
t
a
i
n
 
t
h
e
 
d
e
p
t
h
 
o
f
 
e
x
-

p
o
s
u
r
e
 
d
e
s
i
r
a
b
l
e
 
i
n
 
a
n
 
a
d
e
-

q
u
a
t
e
 
p
r
e
-
c
o
l
l
e
g
e
 
e
x
p
e
r
i
e
n
c
e
.
,

5
.
1
3
 
C
o
n
s
t
r
u
c
t
 
f
l
o
w
c
h
a
r
t
s
 
f
o
r

o
 
i
c
s
:
 
b
o
t
h
 
m
a
c
r
o
 
a
n
d

g
i
v
e
n
 
a
l
g
o
r
i
t
h
m
s
.

5
.
1
4
 
D
e
m
o
n
s
t
r
a
t
e
i
a
 
t
h
o
r
o
u
g
h

k
n
o
w
l
e
d
g
e
 
o
f
 
a
 
p
r
o
-

.

g
r
a
m
m
i
n
g
 
l
a
n
g
u
a
g
e
.
.

5
.
1
5
 
D
e
m
o
n
s
t
r
a
t
e
l
a
n
 
a
b
i
l
i
t
y

t
o
 
e
x
e
c
u
t
e
 
a
n
d
 
d
e
l
u
g

p
r
o
g
r
a
m
s
.

m
i
c
r
o
 
f
l
o
w
c
h
a
r
t
s

1
3

a,

'
1
1

F
l
o
w
c
h
a
r
t
i
n
g
 
i
s
 
a
 
g
o
o
d
 
t
e
c
h
-

n
i
q
u
e
 
f
o
r
 
t
e
a
c
h
i
n
g
 
p
r
o
b
l
e
m

s
o
l
v
i
n
g
'
i
n
 
m
a
n
y
 
a
r
e
a
s
.

I
.
E
.

I
n
c
l
u
d
e
 
a
d
v
a
n
c
e
d

s
t
a
t
e
m
e
n
t
s
 
s
u
c
h
 
a
s

I
I

O
N
-
G
O
 
T
O
,
 
.
G
O
 
S
U
B
,
 
D
E
F
F
N

T
.
E
.

U
s
e
.
E
D
I
T
,
 
T
R
A
C
E
,
 
H
A
L
T
/

S
T
E
P

I
I

4
4
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G
O
A
L
S
 
A
N
D
 
O
B
J
E
C
T
I
V
E
S

`
S
U
G
G
E
S
T
E
D
 
A
C
T
I
V
I
T
I
I
E
S

S
T
R
A
T
E
G
I
E
S
/
T
O
F
I
C
S

5
.
1
6
 
E
m
p
l
o
y
 
a
p
p
r
o
p
r
i
a
t
e

d
o
c
u
m
e
n
t
a
t
i
o
n
 
p
r
o
-

c
e
d
u
r
e
s
.
-

5
.
2
0
-
E
a
c
h
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e

p
r
o
v
i
d
e
d
 
t
h
e
 
o
p
p
o
r
t
u
n
i
-

t
i
e
s
,
t
o
 
a
p
p
l
y
 
c
o
m
p
u
t
e
r

p
r
o
g
r
a
m
m
i
n
g
 
t
e
c
h
n
i
q
u
e
s

i
n
 
a
 
v
a
r
i
e
t
y
 
o
f
 
:
,
i
t
-

u
a
t
i
o
n
s
 
a
n
d
 
s
u
b
j
e
c
t
s
.

.
5
.
2
1
,
A
d
a
p
t
 
e
x
i
s
t
i
n
g
 
c
o
m
-

p
u
t
e
r
 
p
r
o
g
r
a
m
s
.
.

1
.
.
A
.

-
O

D
5
.
2
2
 
W
r
i
t
e
 
a
 
s
p
e
c
i
a
l

p
r
o
g
r
a
m
(
)
 
f
o
r
 
s
o
l
v
-

i
n
g
 
p
r
o
b
l
e
m
s
 
a
r
i
s
i
n
g

f
r
o
m
 
a
n
y
 
s
u
b
j
e
c
t

a
r
e
a
.

5
.
3
0
 
E
a
c
h
 
s
t
u
d
e
n
t
 
w
i
l
l
 
h
a
v
e

a
n
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f

o
t
h
e
r
 
c
o
m
p
u
t
e
r
 
s
y
s
t
e
m
s

a
n
d
 
l
a
n
g
u
a
g
e
s
.

5
.
3
1
 
D
e
m
o
n
s
t
r
a
t
e
 
a
n
 
a
w
a
r
e
-

n
e
s
s
 
o
f
'
p
t
h
e
r
 
c
o
m
p
u
-

t
e
r
 
s
y
s
t
e
m
s
.

5
,
3
2
 
C
b
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t

c
o
m
p
u
t
e
r
 
l
a
n
g
u
a
g
e
s
.

5
 
3
3
 
A
c
c
e
s
s
 
o
t
h
e
t
 
c
o
m
p
u
t
e
r

s
y
s
t
e
m
s
.
,

S
t
r
a
t
e
g
i
e
s
:

F
i
e
l
d
 
t
r
i
p
s

H
a
r
d
w
a
r
e
 
d
e
m
o
n
s
t
r
a
t
i
o
n
s
.

ot
v

1
4

N
O
T
E
$

U
s
e
r
 
a
n
d
/
o
r
 
p
r
o
g
r
a
m
m
e
r

d
o
c
u
m
e
n
t
a
t
i
o
n
.

T
h
e
s
e
 
o
b
j
e
c
t
i
v
e
s
 
w
o
u
l
d

l
i
k
e
l
y
 
b
e
'
 
m
e
t
 
i
n
 
i
n
d
e
p
e
n
d
e
n
t

s
t
u
d
y
 
s
i
t
u
a
t
i
o
n
s
.

S
t
u
d
e
n
t
s
 
c
o
u
l
d
 
t
a
i
l
p
r

e
x
i
s
t
i
n
g
 
p
r
o
g
r
a
m
s
 
t
o
 
m
e
e
t

n
e
e
d
s
 
o
f
 
s
p
e
c
i
f
i
c
 
c
o
u
r
s
e
s

o
r
 
t
e
a
c
h
e
r
s
 
o
r
 
m
o
d
i
f
y

t
h
e
m
 
t
o
 
r
u
n
 
o
n
 
o
t
h
e
r

s
y
s
t
d
m
s
.

U
n
i
v
e
r
s
i
t
y
 
o
f
 
D
e
l
a
w
a
r
e
 
(
B
u
r
-

r
o
u
g
h
s
,
 
P
L
A
T
O
,
 
D
E
L
T
A
)

W
e
s
t
 
C
h
e
s
t
e
r
 
S
t
a
t
e

d
u
P
o
n
t

H
e
w
l
e
t
t
l
P
a
c
k
a
r
d

V
e
n
d
o
r
s

U
n
i
v
e
r
s
i
t
y
;
 
o
f
 
D
e
l
a
w
a
r
e



6

A
P
P
E
N
D
I
X
 
A

T
h
i
s
 
a
p
p
e
n
d
i
x
 
c
o
n
t
a
i
n
s
 
a
 
b
r
i
e
f
 
l
i
s
t
i
n
 
.
0
1

i
l
m
s
 
w
h
i
c
h
 
c
o
u
l
d
 
b
e

u
s
e
d
 
t
o
 
m
e
e
t
 
v
a
r
i
o
u
s
 
c
o
m
p
u
t
e
r
 
e
d
u
c
a
t
i
o
n

g
o
a
l
s
 
a
n
d
 
o
b
j
e
c
t
i
v
e
s
.

T
h
e

r
e
n
t
a
l
 
p
r
i
c
e
,
 
i
f
 
a
n
y
;
 
h
a
s
 
p
r
o
b
a
b
l
y
 
g
o
n
e
 
u
p
,
i
 
a
n
d
 
t
h
e
 
s
o
u
r
c
e

i
n
f
o
r
m
a
t
i
o
n

i
s
 
s
u
b
j
e
c
t
 
t
o
.
 
c
h
a
n
g
e
.

A
l
s
o
,
 
s
o
m
e
 
s
o
u
r
c
e
s
 
n
a
y
 
n
o
t
 
s
e
r
v
e
 
o
u
r
 
a
r
e
a
.

T
h
e
r
e
f
o
r
e
,
 
u
s
e
r
s
 
o
f
 
t
h
i
s
 
c
o
m
p
u
t
e
r
 
e
d
u
c
a
t
i
o
n
 
g
u
i
d
e
 
a
r
e

e
n
c
d
u
r
a
g
e
d
 
t
o
.

f
o
r
w
a
r
d
 
-
a
n
y
 
i
n
f
o
r
m
a
t
i
o
n
-
p
e
r
t
a
i
n
i
n
g
 
t
o
 
f
i
l
m
s
 
f
o
u
n
c
l

u
s
e
f
u
l
 
i
n
 
t
h
e
 
c
l
a
s
s
r
o
o
m

t
o
 
t
h
e
 
c
o
m
p
u
t
e
r
 
e
d
u
c
a
t
i
o
n

c
o
m
m
i
t
t
e
e
 
f
o
r
 
i
n
d
l
u
s
i
o
n
 
i
n
 
f
u
t
u
r
e
 
r
e
v
i
s
i
o
n
s

o
f
 
t
h
e
 
g
u
i
d
e
.

F
i
l
m
 
T
i
t
l
e
 
a
n
d
 
D
e
s
c
r
i
p
t
i
o
n

G
o
a
l
 
o
r
 
O
b
j
e
c
t
i
v
e

A
 
C
u
s
t
o
m
e
r
 
i
s
 
a
 
C
u
s
t
o
m
e
r
 
i
s
 
a
 
C
u
s
t
o
m
e
r

1
0
A

2
.
0
0

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

3
0
 
m
i
n
.

C
o
l
o
r
.

,
1
6
m
r
?
.

T
h
e
 
s
t
o
r
y
 
o
f
 
N
C
R
'
s
 
C
e
n
t
r
a
l
 
I
n
f
o
r
m
a
t
i
o
r
l
 
F
i
l
e
 
f
o
r

b
a
n
k
s
.

D
e
s
i
g
n
e
d
 
t
o
 
s
h
o
w
 
h
o
w
 
C
I
F
 
a
f
f
e
c
t
s
 
b
 
a
n
k
4
 
a
n
d
 
t
h
e
i
r
 
c
u
s
t
o
m
e
r
s
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

N
C
R
C
.

R
e
n
t
a
l
:

F
r
e
e
.

A
l
l
'
 
t
h
e
 
F
a
c
t
s

1
0
-
A

2
.
2
0

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

C
o
l
o
r
.

9
 
M
i
n
.
.

1
6

A
 
c
a
s
e
 
h
i
s
t
o
r
y
 
o
f
 
h
o
w
 
o
n
e
 
s
m
a
l
l
 
b
u
s
i
n
e
s
s
m
a
n

a
c
h
i
e
v
e
s
 
t
h
e

b
e
n
e
f
i
t
s
 
o
f
 
,
h
e
l
p
 
b
y
 
u
t
i
l
i
z
i
n
g
 
t
h
e
 
s
e
r
y
i
c
e
s
 
o
f
 
a
 
d
a
t
a
 
p
r
o
-

c
e
s
S
i
n
g
 
c
e
n
t
e
r
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

N
C
R
C
.

R
e
n
t
a
l
:

F
r
e
e
i

,

-

A
m
e
r
i
c
a
:

O
n
 
t
h
e
 
E
d
g

o
f
 
A
b
u
n
d
a
n
c
e
.
.
1
0
-
A
 
I

1
.
2

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

6
0
 
m
i
n
.

B
 
&
 
W
.

1
6
 
r
p
m
.

B
r
i
t
i
s
h
 
t
e
l
e
v
i
s
i
o
n
 
e
x
p
l
o
r
e
s
 
t
h
e
 
f
a
r
 
r
e
a
c
h
i
n
g
 
e
c
o
n
o
m
i
c
 
a
n
d

s
o
c
i
a
l
 
c
o
n
s
e
q
u
e
n
c
e
s
 
o
f
 
t
h
e
 
i
n
c
r
e
a
s
i
n
g
l
y
 
a
u
t
o
m
a
t
e
d
 
a
n
d
 
c
o
m
-

p
u
t
e
r
-
o
r
i
e
n
t
e
d
 
s
o
c
i
e
t
y
 
i
n
 
t
h
e
 
U
.
S
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

O
C
E
P
.

R
e
n
t
a
l
:

8
.
4
0
:

.
1
5
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A
p
p
e
n
d
i
x
,
.
A
.
 
(
C
o
n
I
'
d
.
)

A
u
t
o
m
a
t
i
o
n
,
 
1
0
-
A

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

2
8
 
t
i
n
.
 
B
 
&
 
W
.

1
6
 
m
m
.

;
"

U
n
d
e
r
 
t
h
e
 
g
u
i
d
a
n
c
e
 
o
f
 
a
u
t
o
m
a
t
i
c
 
c
o
n
t
r
o
l
 
r
e
s
e
a
r
c
h
 
e
n
g
i
n
e
e
r
s
,

a
 
s
u
r
v
e
y
 
i
s
 
m
a
d
e
 
o
f
 
l
a
b
o
r
a
t
o
r
i
e
s
 
d
o
i
n
g
 
p
i
o
n
e
e
r
 
w
o
r
k
 
i
n
 
t
h
e

d
e
v
e
l
o
p
M
e
n
t
 
o
f
 
n
e
w
 
m
a
c
h
i
n
e
s
 
'
d
e
s
i
g
r
i
e
d
 
t
o
 
a
s
s
p
m
e
'
s
o
m
e
,
o
f
 
t
h
e

d
u
t
i
e
s
 
o
n
c
e
 
p
e
r
l
o

e
d
 
o
n
l
y
'
 
b
y
 
h
u
m
a
n
s
.

A
a
i
l
a
b
l
e
 
f
r
o
m
:

U
N
I
W
.
 
'
R
e
n
t
a
l
:

6
.
0
0

T
h
e
'
 
B
a
n
k

1
0
-
A

M
o
t
i
o
n
 
p
i
c
t
U
r
e
.

1
9
 
T
i
n
.

C
o
l
o
r
.

1
6
 
m
m
.

'
A
 
d
e
t
a
i
l
e
d
 
p
r
e
s
e
n
t
a
t
i
o
n
 
o
f
 
D
e
m
a
n
d
 
D
e
p
o
s
i
t
 
A
c
c
o
u
n
t
i
r
i
g
,

u
s
i
n
g
 
t
h
e
 
P
r
o
g
r
a
m
m
e
d
 
A
p
p
l
i
c
a
t
i
o
n
s
 
l
i
b
r
a
r
y
 
a
p
p
r
o
a
c
h
 
o
n
 
t
h
e

I
B
M
 
1
4
1
9
/
l
'
4
0
1
 
T
a
p
e
 
S
y
s
t
e
m
.

I
t
 
i
n
c
l
u
d
e
s
 
d
e
m
o
n
s
t
r
a
t
i
o
n
s
.
o
n

t
h
e
 
1
4
0
1
 
s
y
s
t
e
m
,
 
1
2
1
0
 
P
r
o
o
f
 
I
n
s
c
r
i
b
e
r
 
a
n
d
 
1
2
0
3
 
U
n
i
t
 
I
n
-

s
c
r
i
b
e
r
,
 
s
h
o
w
i
n
g
 
a
l
l
l
a
c
c
o
u
n
t
i
n
g
 
m
a
n
a
g
e
m
e
n
t
 
r
e
p
o
r
t
s
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

I
N
B
M
.
 
'
R
e
n
t
a
l
:
 
/
F
r
e
e
.

A
 
B
e
t
t
e
r
 
W
o
r
l
d

1
0
-
A

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

8
 
m
i
n
'
.

C
o
l
o
r
.

1
6
 
m
m
.

A
 
f
i
l
m
 
d
e
s
c
r
i
b
i
n
g
 
t
h
e
 
i
n
f
l
u
e
n
c
e
 
o
f
 
c
o
m
p
u
t
e
r
s
 
i
n
 
o
u
r
 
d
a
i
l
y

l
i
v
e
s
.

A
 
f
a
s
t
 
m
o
n
t
a
g
e
'
o
f
 
a
p
p
l
i
c
a
t
i
o
n
s
 
.
c
o
v
e
r
i
n
g
 
a
 
v
e
r
y

b
r
o
a
d
-
 
r
a
n
g
e
.
o
f
 
s
u
b
j
e
c
t
s
.
 
i
n
c
l
u
d
i
n
g
 
e
d
u
c
a
t
i
o
n
,
 
m
e
d
i
c
i
n
e
,

t
r
a
f
f
i
c
 
C
o
n
t
r
o
l
 
o
n
 
t
h
e
s
 
g
r
o
u
n
d
 
a
n
d
 
i
n
 
t
h
e
 
a
i
r
,
 
s
p
a
c
e
 
r
e
-

s
e
a
r
c
h
,
 
l
a
w
 
e
n
f
o
r
c
e
m
e
n
'
 
a
n
d
 
t
h
e
 
g
e
n
e
r
a
l
 
b
u
s
i
n
e
s
s
 
c
o
m
m
u
n
i
t
y

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

R
e
n
t
a
l
:

F
r
e
e
.

-
C
a
r
e
e
r
s
 
i
n
 
C
o
m
p
u
t
e
r
 
a
n
d
 
D
a
t
a
 
P
r
o
c
e
s
s
i
n
g

1
0
-
A

1
.
3
0

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

1
5
 
m
i
n
.

C
o
l
o
r
.

1
6
 
m
m
.

P
r
o
d
u
c
e
d
 
f
o
r
 
t
h
e
.
 
A
u
t
8
m
a
t
i
o
n
 
I
n
s
t
i
t
u
t
e
s

of
A
m
e
r
i
c
a
,
 
t
h
i
s
 
f
i
l
m

e
x
p
l
o
r
e
s
 
t
h
q
 
c
o
n
s
t
a
n
t
l
y
 
g
r
o
w
i
n
g
 
n
e
e
d
s
 
o
f
,
 
a
s
 
w
e
l
l
-
a
s
 
t
h
e

v
a
r
i
e
t
y
 
o
f
,
o
p
p
o
r
t
u
n
i
t
i
e
s
 
o
p
e
n
 
i
n
,
 
S
c
i
e
n
c
e
,
 
B
u
s
i
n
e
s
s
,
 
a
n
d

I
n
d
u
s
t
r
y
 
f
o
r
 
t
r
a
i
n
e
'
d
l
o
O
m
p
u
t
e
r
p
e
r
s
o
n
n
e
l
.

F
u
r
t
h
e
r
 
a
n
s
w
e
r
e
d

i
s
 
t
h
e
 
q
u
e
s
.
t
i
o
r
r
o
f
 
h
o
w
 
t
o
d
a
y
'
s
 
y
o
u
n
g
 
m
a
n
 
o
r
 
w
o
m
a
n
 
e
n
t
e
r
s
.
:

i
n
t
o
 
t
h
i
s
 
c
h
a
l
l
e
n
g
i
n
g
 
c
o
m
p
u
t
e
r
 
f
i
e
l
d
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

C
D
C
O
.

R
e
n
t
a
l
:

F
r
e
e
.

2
.
0
0

2
.
0
0

1
6

; 4

t
l

s.1



A
p
p
e
n
d
i
x
 
A
 
(
C
O
n
t
'
d
.
)

C
l
o
s
e
.
U
p

1
0
-
A

0
1
.
1
0

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

2
1
 
m
i
n
.

C
o
l
o
t
.

1
6
 
m
m
.

A
 
d
o
c
u
m
e
n
t
a
r
y
`
 
l
o
o
k
 
a
t
 
I
B
M
,
 
i
t
s
 
p
e
o
p
l
e
a
n
d
 
t
h
e
i
r
 
v
i
e
W
s
'
o
f

t
h
e
 
t
e
c
h
n
o
l
o
g
y
 
w
i
t
h
 
w
h
i
c
h
 
t
h
e
y
 
a
r
e
 
w
o
r
k
i
n
g
.

A
 
c
i
n
e
m
a

v
e
r
i
t
e
 
f
i
l
m
 
p
r
o
d
u
c
e
d
 
b
y
 
R
o
m
a
n
 
K
r
o
i
t
o
r
,
 
p
r
o
d
u
c
e
r
 
o
f
 
"
L
a
b
y
r
i
n
t
h
"

f
o
r
 
E
x
p
o
 
6
7
.

I
n
c
l
u
d
e
d
 
a
r
e
 
g
l
i
m
p
s
e
s
 
i
n
t
o
 
r
e
a
l
 
l
i
f
e
 
a
p
p
l
i
-

c
a
t
i
o
n
s
 
o
f
 
c
o
m
p
u
t
e
r
s
 
i
n
 
e
d
u
c
a
t
i
o
n
,
m
e
d
i
c
i
n
e
,
 
s
p
a
d
e
,
a
n
d
 
t
e
x
t
i
l
e

d
e
s
i
g
n
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

I
N
B
M
.

R
e
n
t
a
l
:
 
.
,
.
F
r
e
e
.

.

-
\
.

T
h
e
 
C
o
m
p
u
t
e
r

2
-
6

,
1
,
1
0

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

1
1
 
m
i
n
.

S
i
.

C
o
l
o
r
.

,
1
6
m
m
.

G
u
i
d
e
.

.

P
r
o
V
i
d
e
s
-
a
n
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
w
h
a
t

.
i
s
 
a
n
d
 
h
o
w
 
i
t
 
w
o
r
k
s
 
w
i
t
h
 
i
n
f
o
r
m
a
t
i
o
n

a
r
e
a
s
 
o
f
 
o
u
r
 
m
o
d
e
r
n
 
w
o
r
l
d
.

A
v
a
i
l
a
b
l
e
.
.
 
f
r
o
m
:

L
A
N
E
,

R
e
n
t
a
l
,
:

4.

T
h
e
 
C
o
m
p
u
t
e
r
 
a
t
 
W
o
r
k
.

9
-
1
2

M
o
t
i
o
n
 
p
i
d
t
u
r
e
.

1
2
 
m
i
n
.

C
o
l
o
r

V
i
e
w
s
 
t
h
e
 
c
o
m
p
u
t
e
r
 
u
n
d
e
r
 
a
c
t
u
a
l

k
i
n
d
 
o
f
 
m
a
c
h
i
n
e
 
t
h
e
 
c
o
m
p
u
t
e
r
,

t
o
 
h
e
l
p
 
u
s
 
i
n
 
m
a
n
y

F
r
e
e

1
.
1
0

1
6
m
m
.

w
o
r
k
i
n
g
 
c
a
n
d
i
t
i
o
n
S
 
-
 
h
e
l
p
i
n
g

t
e
c
h
n
i
q
u
e
s
 
i
n
 
s
c
h
o
o
l
'
s
,

e
t
c
:
.

F
i
l
m
 
o
f
f
e
r
s
 
t
h
e
 
k
4
n
d

1-
14

.
Is

p
.
r
o
d
u
c
e
 
t
o
y
s
,
 
i
m
p
r
o
v
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n

h
e
l
p
i
n
g
 
t
o
 
l
a
u
n
c
h
 
s
p
a
c
e
 
s
h
i
p
s
,

o
f

e
a
l
i
s
m
 
t
h
a
t
 
i
s
 
s
o
 
i
m
p
o
r
t
a
n
t
 
i
n
 
e
m
p
h
a
s
i
l
i
n
g
 
c
o
m
p
u
t
e
r

s
t
u
d
i
e
s
.
 
a
n
d
 
-
r
e
l
a
t
i
n
g
 
t
h
o
s
e
 
s
t
u
d
i
e
s
 
t
o
,
 
w
o
r
k
.

.
4
2
a
i
l
a
b
l
e
 
f
r
o
t
h
:

M
U
D
:

R
e
n
t
a
l
:

F
r
e
e
.

C
o
m
P
A
e
r
 
F
l
o
w
 
C
h
a
r
t
s

7
-
1
2

3
.
4
1
-

5
.
1
3

F
i
l
m
 
l
o
o
p
.

8
 
m
m
.

S
i
.

C
o
l
o
r
.
c

O
r
g
a
n
i
z
e
s
 
a
 
S
.
i
m
p
l
e
'
p
r
o
b
l
e
m
 
i
n

u
s
e
d
 
b
y
 
c
o
m
p
u
t
e
r
 
p
r
o
g
r
a
m
m
e
r
s

f
o
l
l
o
w
i
n
g
,
 
t
h
e
 
f
l
o
w
c
h
a
r
t
.

.

4
 
m
i
n
.

b
 
a
 
f
l
o
w
c
h
a
r
t
 
s
i
m
i
l
a
r
 
t
o
 
t
h
o
s
e

t
d
 
s
o
l
v
e
s
 
t
h
e
 
p
r
o
b
l
e
m
 
b
y

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

B
E
L
T
.

R
e
n
t
a
l
:

C
o
M
p
u
t
e
r
s
 
d
n
d
 
H
u
m
a
n
 
B
e
h
a
v
i
o
r

1
0
-
A

4
.
0
0

M
o
t
i
o
n
 
p
i
c
t
u
r
e
:
-
.
.
 
2
9
 
m
i
n
.

S
d
.

C
o
l
o
r
.

1
6
 
m
m
.

F
o
c
u
s
 
o
n
 
b
e
h
a
v
i
o
r
-
s
e
r
i
e
s
.

R
e
s
e
a
r
c
h
 
a
n
d
 
e
x
p
,
e
r
i
m
e
n
t
s
 
w
i
t
h

e
l
e
c
t
r
o
n
i
c
"
d
i
g
i
t
a
l
 
c
o
m
p
u
t
e
r
s
 
s
e
e
k
i
n
g
 
t
o
 
d
i
s
-
c
o
v
e
r
 
w
a
y
s
 
i
n

w
h
i
c
h
 
m
a
n
 
t
h
i
n
k
s
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

L
I
E
D

O
C
E
P
.
,

R
e
n
t
a
l
:

F
r
e
e
.

1
7



FO

A
p
p
o
h
d
l
x
 
A
 
(
C
o
n
i
d
1
)

T
h
e
 
C
o
m
p
u
t
e
r
 
R
e
v
o
l
u
t
i
o
n

7
-
A

i
J
.

-
'
 
M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

23
m
i
n
.

.
S
d
.

C
o
l
o
r
.

1
6
 
m
m
.

G
uide.

.
,

G
e
n
e
r
a
l
 
i
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
t
h
e
,
,
c
o
m
p
u
t
e
r
,
 
e
m
p
h
a
s
i
z
i
n
g
 
i
t
s

p
r
e
s
e
n
t
 
u
s
e
s
 
a
n
d
 
i
t
s
 
p
o
t
e
l
 
f
o
r
 
t
h
e
 
f
u
t
u
r
e
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

L
I
E
D
.

R
e
n
t
.
4
1
:

F
r
e
e
.

L4

r

C
o
m
p
u
t
e
r
 
S
y
s
t
e
m
s
 
i
n
 
P
e
r
s
o
n
n
e
l

1
0
-
A

M
o
t
i
o
n
-
p
i
c
t
u
r
e
.
-
 
2
3
 
m
i
n
.

o
r
.

1
6
 
m
m
.

T
h
i
s
 
i
s
 
t
h
e
 
s
t
o
r
y
 
o
f
 
t
h
e
 
a
c
p
i
i
s
i
t
i
o
n
 
a
n
d
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f

A
D
P
S
 
i
n
 
t
h
e
 
4
t
h
 
U
.
S
.
 
A
r
m
y
 
i
n
!
t
h
e
 
a
r
e
a
 
o
f
p
e
r
s
o
n
n
e
l
 
a
c
c
o
u
n
t
-

i
n
g
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

U
S
A
R
,

R
e
n
t
a
l
:

F
r
e
e
.

2
.
O
Q

,

D
i
g
i
t
a
l
 
C
o
m
p
u
t
e
r
 
T
e
c
h
n
i
q
u
e
s
:

C
o
m
p
u
t
e
r
 
l
o
g
i
c

1
2
 
-
A

3
 
4
6
,

2
.
2
0

)

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

1
3
 
m
i
n
.

S
d
.

C
o
l
o
r
.

1
6
 
M
h
l
.

-
-

,

D
e
f
i
n
e
s
 
s
e
v
e
r
a
l
 
m
e
a
n
i
n
g
s
 
o
f
 
l
o
g
i
c
,
 
s
h
o
w
s
 
0
e
-
d
i
f
f
e
r
e
n
c
e
,

b
e
t
w
e
e
n
 
t
h
e
 
d
e
c
i
m
a
l
 
a
n
d
 
b
i
n
a
r
y
 
n
u
m
b
e
r
 
s
y
s
t
e
m
s
,
 
a
n
d
 
e
x
p
l
a
i
n
s

h
o
w
 
b
i
n
a
r
y
 
n
u
m
b
e
r
s
 
a
r
e
 
c
o
n
s
t
r
u
c
t
e
d
 
a
n
d
 
h
o
w
 
a
r
i
t
h
m
e
t
i
c
a
l

o
p
e
r
a
t
-
i
o
n
s
 
a
r
e
 
p
e
r
f
o
r
m
e
d
 
w
i
t
h
 
t
h
e
m
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

L
I
E
D
.

R
e
n
t
a
l
:

F
r
e
e
:

D
i
g
i
t
a
l
 
C
o
m
p
u
t
e
r
 
T
e
c
h
n
i
q
u
e
s
'
 
C
o
m
p
u
t
e
r
 
U
n
i
t
s

1
2
-
A

I
N

3
 
4
0

2
.
2
0
-

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

2
4
 
m
t
n
.

S
d
.
 
C
o
l
o
r
.

1
6
 
m
w
.

.
,

D
e
s
c
r
i
b
e
s
 
t
h
e
 
i
n
p
u
t
 
u
n
i
.
t
-
a
n
d
 
b
o
w
 
i
t
 
'
r
e
a
d
s
 
t
h
e
=
p
r
o
b
l
e
m
 
d
a
t
a
,

t
h
e
 
o
u
t
p
u
t
 
u
n
i
t
 
a
n
d
 
h
o
w
 
i
t
 
d
e
l
i
v
e
r
s
 
p
r
o
b
l
e
m
 
s
o
l
u
t
i
o
n
s
,
 
t
h
e

a
r
i
t
h
m
e
t
i
c
 
u
n
i
t
 
a
n
d
 
h
b
w
 
4
-
w
o
r
k
s
,
 
a
n
d
 
t
h
e
 
f
U
n
c
t
i
o
n
 
o
f
 
t
h
e

c
o
n
t
r
o
l
 
u
n
i
t
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

L
I
E
D
.

-
R
e
n
t
a
l
:
 
'
F
r
e
e

D
i
g
i
t
a
l
 
c
o
m
p
u
t
e
r
 
T
e
c
h
n
i
q
u
e
s
:
 
-
I
n
t
r
o
d
u
c
t
i
o
n

1
2
-
A

.
.
.
.
,
.

.
3
.
4
0
,

2
.
2
0

M
o
t
i
o
n

1
.
6
-
 
m
i
n
?
 
-
S
d
.
_
.

p
i
c
t
u
r
e
.

_
C
o
L
a
r
-
-
-
1
6
-
m
m
,
-
-
 
-
-
7
-
-

E
x
p
l
a
i
n
s
-
h
i
s
t
o
r
i
c
a
l
 
o
r
i
g
i
n
s
 
o
f
c
a
l
c
l
a
a
t
i
n

d
e
v
i
C
e
s
;
 
-
d
i
f
-

f
e
r
e
n
c
e
s
.
 
b
e
t
w
e
e
n
 
a
n
a
l
o
g
 
a
n
d
 
'
d
i
g
i
t
a
l
 
c
o
m
p

d
r
s
;

a
n
d

,

p
r
i
n
c
i
p
a
l
 
s
t
e
p
s
-
 
i
n
v
o
l
v
e
d
 
i
n
 
s
o
l
u
t
i
o
n
 
o
f
'
p
r
o
b
l
e
m
s
'
s
v
b
j
e
c
t
e
d

o
t
h
e
 
c
o
m
p
u
t
e
r
.

,

,

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

L
I
E
D
.

.
R
e
n
t
a
l
:

F
r
e
e
.

t

''
9

1



z
. 5

I.

f

C

A
p
p
e
n
d
i
x
 
A
,
 
(
C
o
n
t
'
d
.
)

cc
,

r.

D
i
g
i
t
a
l
.
C
o
m
p
u
t
e
r
 
T
e
c
h
n
i
q
u
e
s
 
-
 
L
o
g
i
c
 
E
l
e
m
e
n
t
 
C
i
r
c
u
i
t
s

1
0
-
A

3
.
4
0
,
 
2
.
2
0

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

2
0
 
m
i
n
.

C
o
l
o
r
.

T
h
e

a
.
9
(
1
-
m
 
s
h
o
w
s
 
t
h
e
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
s
o
l
i
d
-
,
s
.
t
d
t
e
-
e
l
e
c
t
r
o
n
i
c

-
d
e
V
i
c
e
s
 
t
o
 
C
o
m
p
u
t
e
r
 
c
i
r
c
u
i
t
s
.

A
 
g
e
n
e
r
a
r
-
a
r
T
c
u
s
s
,
i
o
n
 
o
f
 
A
N
D

a
n
c
i
 
O
R
-
g
a
t
e
s
 
a
n
d
 
t
h
e
i
r
 
o
p
e
r
a
t
i
o
n
 
p
r
e
c
e
d
e
s
 
t
h
e
 
e
x
p
l
a
n
a
t
i
o
n

o
f
 
'
I
t
t
a
n
s
i
s
t
o
r
s
.

T
h
e
 
u
s
e
 
o
f
 
t
r
a
n
s
i
s
t
o
r
s
 
i
n
 
t
h
e
 
g
a
t
e
s
 
i
s

c
o
v
e
r
e
d
.

,
S
h
o
w
s
 
t
h
e
 
h
a
n
d
l
i
n
g
 
o
f
 
b
i
n
a
r
y
 
i
n
f
o
r
m
a
t
i
o
n
,
i
n
 
;
h
e

f
o
r
T
 
o
f
 
O
f
f
e
r
e
n
t
'
v
o
l
t
a
g
e
s
,
 
T
h
e
 
i
n
v
e
r
t
e
r
,
 
N
O
R
 
g
a
t
e
 
a
n
d
 
,

f
l
i
p
-
f
l
o
p
,
i
C
i
r
c
u
i
t
r
y
 
i
s
 
d
i
s
c
u
s
s
e
d
.
 
W
h
i
l
e
 
t
h
e
 
i
l
l
u
s
t
r
a
t
i
o
n
s

a
r
e
l
g
o
o
d
,
 
I
t
h
e
 
f
i
l
m
 
s
h
o
u
l
d
-
h
a
v
e
 
a
n
 
e
x
t
e
n
s
i
v
e
 
s
u
p
p
l
e
m
e
n
t
a
r
y

e
l
a
b
o
r
a
t
i
o
n
 
b
y
 
a
 
s
c
i
e
n
t
i
f
i
c
 
o
r
 
t
e
c
h
n
i
c
a
l
 
p
e
r
s
o
n
,
,
 
o
r
 
s
h
o
u
l
d

b
e
 
s
h
o
w
n
 
t
o
a
n
 
a
u
d
i
e
n
c
e
 
w
i
t
h
 
t
h
a
t
 
b
a
c
k
g
r
o
u
n
d
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
;
.

U
S
N
A
.

R
e
n
t
a
l
:

F
r
e
e
.

,

D
i
g
i
t
a
l
,
C
o
m
p
u
t
e
r
 
T
e
c
h
n
i
q
u
e
s
'
:

P
r
o
g
t
a
m
m
i
n
g

1
2
-
A

.
.
.

3
.
4
0
;
'
 
2
.
2
0

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

1
4
 
m
i
n

S
d
.

C
o
l
o
r

1
6
m
m
.

D
e
f
i
n
e
s
 
c
o
m
p
u
t
e
r
 
p
r
o
g
r
a
m
m
i
n
g
,
 
e
x
p
l
a
i
n
s
 
h
o
w
 
t
o
 
a
n
a
l
y
z
e
h
a

p
r
o
b
l
e
m
:
 
s
h
o
w
s
 
h
o
w
 
a
 
s
i
C
v
o
l
e
 
f
l
o
w
 
c
h
a
r
t
 
i
s
 
p
r
e
p
a
r
e
d
 
a
n
d
 
h
o
w

i
n
s
t
r
u
c
t
i
o
n
s
_
 
t
o
 
t
h
e
 
c
o
m
p
u
t
e
r
 
a
r
e
 
e
n
c
o
d
e
d
 
i
n
 
c
o
m
p
u
t
e
r
 
l
a
n
-

g
u
a
g
e
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:
i
 
L
I
E
D
.

R
e
n
t
g
l

F
r
e
e

E
a
r
l
y
"
 
W
a
r
n
i
n
g

1
0
-
A

.
f
.

1
.
0
0

M
o
t
i
o
n
 
'
p
i
c
t
u
r
e
.

2
5
 
m
i
n
.

C
o
l
o
r
.

1
6

m
m

.
V
e
t
e
r
a
n
s
 
A
d
m
i
d
i
s
t
r
a
t
i
O
n
 
H
o
s
p
i
t
a
l
,
 
i
n
 
M
i
n
r
e
a
p
o
l
i
s
r
,

M
i
n
n
e
s
o
t
a
,
 
n
o
w
 
h
a
s
'
o
n
e
 
o
f
 
t
h
e
 
m
o
s
t
 
e
x
t
e
n
s
i
v
e
 
c
o
m
p
u
t
e
r
1
z
e
d

p
a
t
i
e
n
t
-
t
o
n
i
t
o
r
i
n
g
 
s
e
t
u
p
s
_
I
n
t
h
e
 
n
a
t
i
o
h
.

A
 
C
o
n
t
r
o
l
 
D
l
a
t
a
.

3
3
,
0
0
 
c
o
m
p
u
t
e
r
'
,
 
b
y
l
p
e
r
f
o
r
m
i
n
g
 
s
e
p
a
r
a
t
e
.
T
u
n
d
t
i
o
n
s

t
a
n
e
o
u
s
l
y
,
i
s
 
a
s
s
i
s
t
i
n
g
 
t
h
e
 
V
.
A
.
 
i
i
O
s
p
i
t
l
 
s
t
a
f
f
 
i
n
 
s
a
v
i
n
g

l
i
v
e
s
.

W
h
i
l
e
 
t
h
e
 
c
o
m
p
u
t
e
r
 
i
s
 
a
n
a
l
y
z
i
n
g
 
m
o
n
i
t
o
r
e
d
 
d
a
t
a
 
f
r
o
m

p
a
t
i
e
n
t
s
 
i
n
 
t
h
e
 
i
n
t
e
n
s
i
v
e
 
c
a
r
e
 
w
a
r
d
,
 
i
t
 
i
s
 
a
l
s
o
 
c
o
n
t
i
n
u
a
l
l
y

c
a
l
c
u
l
a
t
i
n
g
,
 
d
u
r
i
n
g
 
s
u
r
g
e
r
y
'
,
 
t
h
e
 
p
a
t
i
e
n
t
'
s
 
c
a
r
d
i
a
n
 
o
u
t
p
u
t

a
n
d
 
o
t
h
e
r
 
v
i
t
a
l
 
I
n
f
o
r
m
a
t
i
o
n
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

C
D
C
O
.

F
r
e
e
.

E
n
g
i
n
e
 
A
t
 
t
h
e
 
D
o
o
r
'
 
1
0
-
A

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.
.
 
2
9
 
m
i
n
.

B
 
&
 
W
.

1
6
 
m
m
:

C
o
m
p
u
t
e
r
 
a
n
d
 
t
h
e
 
m
i
n
d
,
 
o
f
 
p
l
a
n
 
s
e
r
i
e
s
.

D
i
s
c
u
s
s
e
s
 
q
u
e
s
t
i
o
n
-
o
f
-

-
:

w
i
l
l
 
m
a
c
h
i
n
e
s
 
e
v
e
r
 
r
u
n
 
m
a
n
.

P
o
i
n
t
s
 
o
u
t
 
t
h
a
t
 
t
h
e
 
w
i
s
e
 
a
n
d

b
e
n
e
f
i
c
i
a
l
\
u
s
e
'
 
o
f
 
s
d
i
e
n
c
e
 
a
n
d
 
t
e
c
h
n
o
l
o
g
y
 
i
s
 
m
a
n
'
s
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
.

'
A
v
a
i
l
a
b
/
e
 
f
r
o
m
:

O
C
E
P
.
.

R
e
r
i
t
a
l
i

:
5
%

)
0
0
.
.
 
.

.
I

4
4

)
1
:

1
0
.
.

-
-
:
-
-

,

1
.

00
2,

0

c.



4
A
p
p
e
n
d
i
x
 
A
 
(
C
o
n
t
'
d
.
)

T
h
e
 
G
r
e
e
n
 
L
i
g
h
t

1
0
-
A

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

1
4
 
m
i
n
.

C
o
l
o
r
.
,

1
6
 
m
m
.

A
 
c
o
n
t
e
m
p
o
i
a
r
y
 
l
o
o
k
 
a
t
 
t
h
e
 
m
o
d
e
r
n
 
c
o
m
p
u
t
e
r
i
z
e
d
 
o
f
f
i
c
e
.

C
o
m
p
a
r
i
s
o
n
 
o
f
 
o
l
d
 
a
n
d
 
n
e
w
 
m
e
t
h
o
d
s
 
o
f
 
g
a
t
h
e
r
i
n
g
 
a
n
d
 
s
t
o
r
i
n
g

i
n
f
o
r
m
a
t
i
o
n
.

S
t
r
e
s
s
e
s
 
t
h
e
 
u
b
e
f
u
l
n
e
s
s
 
o
f
 
l
e
a
r
n
e
d
 
s
k
i
l
l
s
 
i
n

p
u
r
s
u
i
n
g
 
a
n
 
o
f
f
i
c
e
 
c
a
r
e
e
r
'
:

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

B
U
E
F
.

R
e
n
t
a
l
:

1
4
.
0
0
.

G
u
i
d
a
n
c
e
 
a
n
d
 
N
a
v
i
g
a
t
i
o
n

1
0
-
A

M
q
t
i
o
n
 
p
i
c
t
u
r
e
.

6
.
5
 
m
i
n
.

1
6
 
m
m
.

P
r
e
s
e
n
t
s
 
a
 
r
e
p
o
r
t
 
o
f
 
t
h
e
 
i
n
t
r
i
c
a
t
e
 
p
r
o
b
l
e
m
s
 
o
f
 
g
u
i
d
i
n
g
 
t
h
e

A
m
e
r
i
c
a
n
 
a
s
t
r
o
n
a
u
t
s
 
o
n
 
t
h
e
i
r
 
v
o
y
a
g
e
s
 
a
n
d
 
t
h
e
 
w
a
y
s
 
i
n
 
w
h
i
c
h

t
h
e
s
e
 
p
r
o
b
l
e
m
s
 
a
r
e
 
s
o
l
v
e
d
.

S
h
o
w
s
 
t
h
e
 
s
p
e
c
i
a
l
 
t
e
c
h
n
i
q
u
e
s

u
s
e
d
 
t
o
 
g
u
i
d
e
 
v
e
h
i
c
l
e
s
 
a
n
d
 
s
p
a
c
e
c
r
a
f
t
 
f
r
o
m
,
 
e
a
r
t
h
 
t
o
 
t
h
e
 
m
o
o
n

a
n
d
 
h
a
c
k
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

N
A
S
A
.

R
e
n
t
a
l
:

F
r
e
e
.

4
-
H
o
w
 
t
o
 
S
u
c
c
e
e
d
 
W
i
t
h
o
u
t
 
R
e
a
l
l
y
 
F
l
y
i
n
g

1
0
-
A

M
o
S
i
o
n
 
p
i
c
t
u
r
e
.

2
8
 
m
i
n
.

1
6
 
u
m
.

Y
o
u
n
g
 
F
A
A
 
a
i
r
 
t
r
a
f
f
i
c
 
c
o
n
t
r
o
l
l
e
r
s
,
 
m
e
n
 
a
n
d
 
w
o
m
e
n
,
 
t
e
l
l
'
i
t

l
i
k
e
'
i
t
 
i
s
 
i
n
 
t
h
i
s
 
u
n
u
s
u
a
l
 
b
e
h
i
n
d
-
t
h
e
-
s
c
e
n
e
s
 
l
o
o
k
 
a
t
 
o
n
e
 
o
f

'
A
v
i
a
t
i
o
n
'
s
 
m
o
s
t
 
c
h
a
l
l
e
n
g
i
n
g
 
c
a
r
e
e
r
s
.
 
.
A
c
t
u
a
l
 
-
c
o
n
t
r
o
l
l
e
r
s

s
t
a
r
 
i
n
 
t
h
i
s
 
f
i
l
m
 
t
h
a
t
 
d
e
s
c
r
i
b
e
s
 
w
h
a
t
 
a
i
r
 
t
r
a
f
f
i
c
 
c
o
n
t
r
o
l

o
f
f
e
r
s
 
a
s
 
a
 
p
r
o
f
e
s
s
i
o
n
,
 
a
n
d
-
b
o
w
 
i
t
 
p
r
o
v
i
d
e
s
 
r
a
p
i
d
 
c
a
r
e
e
r

a
d
v
a
n
c
e
m
e
n
t
,
 
p
r
o
f
'
s
s
i
o
n
a
l
 
s
t
a
t
u
s
,
'
 
h
i
t
h
 
p
a
y
;
 
a
n
d
 
a
 
r
e
w
a
r
d
i
n
g

s
e
n
s
e
 
o
f
 
p
e
r
s
o
n
a
l
 
a
c
h
i
e
v
e
m
e
n
t
.

E
s
p
e
c
i
a
l
l
y
 
r
e
c
o
m
m
e
n
d
e
d
 
f
o
r

t
e
l
e
v
i
s
i
o
n
,
 
h
i
g
h

,
h
o
o
l
s
,
 
c
o
l
l
e
g
e
s
,
 
a
n
d
 
m
i
l
i
t
a
r
y
 
s
e
p
a
r
a
t
i
o
n

c
e
n
t
e
r
s
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

F
E
A
A
.

R
e
n
t
a
l
:

F
r
e
e
.

I
m
p
u
l
s
e
 
'
9
0

1
0
-
A

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

2
5
 
m
i
n
.

1
6
'
m
m
.

A
 
l
o
o
k
 
a
t
 
t
h
e
 
c
a
s
h
l
e
s
s
 
a
n
d
 
c
h
e
c
k
l
e
s
s
 
w
o
r
l
d
 
o
f
 
t
h
e
 
f
u
t
u
r
e

w
i
t
h
 
a
 
U
n
i
v
e
r
s
a
l
 
C
r
e
d
i
t
 
C
a
r
d
 
h
a
n
d
l
i
n
g
 
a
l
l
 
s
p
e
n
d
i
n
g
 
a
n
d

b
o
r
r
o
w
i
n
g
 
t
r
a
n
s
a
c
t
i
o
n
s
 
u
s
i
n
g
 
a
 
c
o
m
p
u
t
e
r
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

M
O
D
T
.

R
e
n
t
a
l
:

F
r
e
e
.

2
.
0
0

1
.
0
0

1
.
0
0

1
.
2
2
,
 
2
.
0
0

I
n
p
u
t
/
O
u
t
p
u
t

7
-
1
2

3
.
2
0
,
2
.
2
0

F
i
l
m
 
l
o
o
p
.

8
 
m
m
.

S
i
.

C
o
l
o
r
.

4
 
m
i
n
.

S
h
o
w
s
s
e
v
e
r
a
l
 
d
e
v
i
c
e
s
 
f
o
r
 
c
o
n
v
e
y
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
i
n
t
o
 
a
n
d

2
0

1



C
.
0

,
A
p
p
e
n
d
i
x
 
A
 
(
C
o
n
t
'
 
d
.
)

o
u
t
 
o
f
 
c
o
m
p
u
t
e
r
s
:

p
u
n
c
h
e
d
 
c
a
r
d
s
,
 
m
a
g
n
e
t
i
c
 
t
a
p
e
,
 
m
i
c
r
o
-

f
i
l
m
 
a
n
d
 
c
a
t
h
o
d
e
 
r
a
y
 
t
u
b
e
s
.
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

B
E
L
T
.

R
e
n
t
a
l
:

F
r
e
e
.

I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
D
i
g
i
t
a
l
 
C
o
m
p
u
t
e
r
s

7
-
A

3
.
2
0
,
 
2
.
2
0

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

2
4
 
m
i
n
.

C
o
l
o
r
^
.

1
6
 
m
m
.

S
h
o
w
s
 
w
h
a
t
 
a
 
c
o
m
p
u
t
e
r
 
i
s
'
a
n
d
 
h
o
w
 
i
t
 
w
o
r
k
s
 
a
n
d
 
w
h
a
t
 
g
o
o
d
 
i
t

d
o
e
s
.

A
n
i
m
a
t
i
o
n
 
e
x
p
l
a
i
n
s
 
i
n
p
u
t
,
 
c
o
n
t
r
o
l
,
 
a
r
i
t
h
m
e
t
i
c
,

m
e
m
o
r
y
 
a
n
d
 
o
u
t
p
u
t
 
-
 
-
t
h
e
 
f
i
v
e
 
b
a
s
i
c
 
c
o
m
p
u
t
e
r
 
p
a
r
t
s
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

U
V
A
C
.

R
e
n
t
a
l
:

F
r
e
e
.

I
t
'
s
 
Y
o
u
r
 
M
o
v
e

1
0
-
A

M
o
t
i
o
n
 
p
i
c
t
u
r
e
,
.

1
5
 
m
i
n
.

C
o
l
o
r
.

1
6
 
m
m
.

A
 
f
i
l
m
 
d
e
s
c
r
i
b
i
n
g
 
t
h
e
 
E
l
e
c
t
r
o
n
i
c
 
A
c
c
o
u
n
t
i
n
g
 
S
y
s
t
e
m
 
f
o
r

a
u
t
o
m
o
t
i
v
e
 
d
e
a
l
e
r
s
.

S
c
e
n
e
s
 
w
e
r
e
 
f
i
l
m
e
d
 
o
n
 
l
o
c
a
t
i
o
n
 
a
e
t
h
e

p
i
l
o
t
 
i
n
s
t
a
l
l
a
t
i
o
n
 
a
n
d
 
s
h
o
w
 
t
h
e
 
e
q
u
i
p
m
e
n
t
 
i
n
 
o
p
e
r
a
t
i
o
n
,

t
h
e
 
r
e
p
o
r
t
s
 
g
e
n
e
r
a
t
e
d
 
b
y
 
t
h
e
 
s
y
s
t
e
m
,
 
d
a
t
a
 
c
e
n
t
e
r
 
o
p
e
r
a
t
i
o
n
s
,

a
n
d
 
c
u
s
t
o
m
e
r
 
t
r
a
i
n
i
n
g
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

N
C
R
C
.

R
e
n
t
a
l
:

-
F
r
e
e
.

2
.
0
0

J
O
S
S
:

J
o
h
n
n
i
a
c
 
O
p
e
n
 
S
h
o
p
 
S
y
s
t
e
m

1
0
-
A

5
.
3
0

M
o
t
i
o
.
p
i
c
t
u
r
e
.

2
2
 
m
i
n
.

1
5
 
m
m
.

D
e
m
o
n
s
t
r
a
t
e
s
 
a
n
 
o
n
-
l
i
n
e
 
t
i
m
e
-
s
h
a
r
e
d
 
s
y
s
t
e
m
 
u
n
d
e
r
 
d
e
v
e
l
o
p
m
e
n
t
.

A
v
a
i
l
a
b
l
e
'
f
r
o
m
:

R
A
N
C
.

R
e
n
t
a
l
:

F
r
e
e
.

M
a
n
 
a
n
d
 
C
o
m
p
u
t
e
r

A
 
P
e
r
s
p
e
c
t
i
v
e

1
0
.
-
A

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

2
0
 
m
i
n
.

C
o
l
o
r
.

1
6
 
m
m
.

A
 
p
r
i
m
e
r
 
o
n
 
s
o
m
e
 
o
f
 
t
h
e
 
b
a
s
i
c
 
e
l
e
m
e
n
t
s
 
i
n
 
d
a
t
a
 
p
r
o
c
e
s
s
i
n
g
,

s
u
c
h
 
a
s
 
i
n
p
u
t
,
 
o
u
t
p
u
t
,
 
s
t
o
r
a
g
e
 
a
n
d
 
c
o
n
t
r
o
l
.

T
h
e
s
e
 
d
r
e
'
e
x
-

p
l
a
i
n
e
d
 
i
n
 
d
e
t
a
i
l
 
i
n
 
b
o
t
h
 
l
i
v
e
 
a
c
t
i
o
n
 
a
n
d
 
a
n
i
m
a
t
i
o
n
,
 
w
i
t
h

e
x
a
m
p
l
e
s
 
s
h
o
w
i
n
g
 
h
o
w
 
t
h
y
 
w
o
r
k
s
a
n
d
 
w
h
a
t
 
F
u
n
c
t
i
o
n
s
 
t
h
e
y
 
p
e
r
-

f
o
r
m
.

I
n
 
a
d
d
i
t
i
o
n
,
 
t
h
e
 
b
i
n
a
r
y
 
s
y
s
t
e
m
 
j
.
q
 
i
l
l
u
s
t
r
a
t
e
d
 
a
n
d

d
e
f
i
n
e
d
 
i
n
 
a
n
 
u
n
d
e
r
s
t
a
n
d
a
b
l
e
,
 
a
n
d
 
g
r
a
p
h
i
c
 
m
a
n
n
e
r
.

A
A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

I
N
B
M
.

R
e
n
t
a
l
:
-

F
r
e
e
.

'
M
e
m
o
r
y
 
D
e
v
i
c
e
s

M
o
t
i
o
n
.
p
i
c
t
u
r
e
.

2
8
'
m
i
n
.

C
o
l
o
r
.

1
6
 
m
m
.

S
h
o
w
s
 
i
n
f
o
r
m
a
t
i
o
n
 
s
t
o
r
a
g
e
 
d
e
v
i
c
e
s
 
u
s
e
d
 
i
n
 
m
o
d
e
r
n
 
c
o
m
p
u
t
i
n
g

m
a
c
h
i
n
e
 
m
e
m
o
r
i
e
s
.

E
x
p
l
a
i
n
s
 
h
o
w
 
b
i
n
a
r
y
 
i
n
f
o
r
m
a
t
i
o
n
 
i
s
 
s
t
o
r
e
d
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

B
E
L
T
.

R
e
n
t
a
l
:

F
r
e
e
.

2
1

3
.
2
0

3
.
2
1



A
p
p
e
n
d
i
x
 
A
 
(
C
o
n
t
'
d
.
)

1
1
i

M
o
d
e
r
n
 
M
e
i
C
h
a
n
d
i
s
e
 
M
a
n
a
g
e
m
e
n
t

1
0
-
A

A
0
2
.
0
0
,
 
2
.
2
0

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

2
3
 
m
i
n
.
,
 
C
o
l
o
r
.

1
6

t
w
l
.

A
n
 
a
u
d
i
o
-
v
i
s
u
a
l
 
r
e
p
o
r
t
 
o
n
 
t
h
e
.
 
u
s
e
 
o
f
 
r
e
t
a
i
l

c
l
a
s
s
i
f
i
c
a
t
i
o
n

s
y
s
t
e
m
s
 
c
o
m
b
i
r
i
e
d
 
w
i
t
h
 
e
d
p
.

A
v
a
i
l
a
b
l
e
'
f
r
o
m
:
.
 
N
C
A
R
.

R
e
n
t
a
l
:

F
r
e
e
.

N
C
R
 
3
1
5
 
D
a
t
a
 
P
r
o
c
e
s
s
i
n
g
 
S
y
s
t
e
m

1
0
-
A

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

2
5
 
m
i
n
.

C
o
l
o
r
.

1
6
 
A
l
m
.

A
 
c
o
m
p
l
e
t
e
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
f
e
a
t
u
r
e
s
 
a
n
d

o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e

3
1
5
 
c
o
m
p
u
t
e
r
 
s
y
s
t
e
m
.

-

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

N
C
R
C
.

R
e
n
t
a
l
:

F
r
e
e

I
I

N
C
R
 
3
9
0
 
D
a
t
a
 
P
r
o
c
e
s
s
i
n
g
 
S
y
s
t
e
m

1
0
-
A

5
.
3
1

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.
 
,
0
 
m
i
n
.

C
o
l
o
r
.

1
6
,
 
m
m
.

A
 
c
o
m
p
l
e
t
e
`
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
f
e
a
t
u
r
e
s
 
a
n
d
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
i
s

I
I

c
o
m
p
u
t
e
r
 
s
y
s
t
e
m
.

.
A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

N
C
R
C

.
R
e
n
t
a
l
:

F
r
e
e
.

N
C
R
 
4
2
0
-
1
 
O
p
t
i
c
a
l
 
C
h
a
r
a
c
t
e
r
 
R
e
a
d
e
r
.
 
1
0
-
A

,
5
.
3
1
'

C
D
I
n

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

1
8
 
m
i
n
.

C
o
l
o
r
.

1
6
 
w
m
.

1
-
1

T
h
i
s
 
f
i
l
m
 
d
e
s
c
r
i
b
e
s
 
t
h
e
 
O
p
t
i
c
a
l
 
R
e
a
d
e
r
 
a
n
d
 
i
t
s
 
o
p
e
r
a
t
i
o
n
,

°
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
s
 
h
o
w
 
t
h
e
 
4
2
0
 
f
u
n
c
t
i
o
n
s
 
i
n
 
a
n
 
E
D
P
 
s
y
s
t
e
m
.

I
I

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

N
C
R
C
.

R
e
n
t
a
l
:

F
r
e
e
.

5
.
3
1

11

1
9
9
9
 
(
H
o
u
s
e
 
o
f
 
T
o
M
o
r
r
o
w
)

1
0
 
-
A

5
.
3
1

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

3
5
 
m
i
n
.

C
o
l
o
r
.

S
p
o
n
s
o
r
e
d
 
b
y
 
P
h
i
l
c
o
 
-
F
o
r
d
,
 
t
h
e
 
f
i
l
m
 
h
a
s
 
s
o
m
e

!
(
:
)
m
m
e
r
c
i
a
l

a
s
p
e
c
t
s
.

I
t
 
,
s
h
o
w
s
 
a
 
f
a
m
i
l
y
 
o
f
 
3
 
a
n
d
 
h
o
w
 
t
h
e
i
r
 
l
i
f
e
m
i
g
h
t

b
e
 
l
i
v
e
d
 
i
n
 
1
9
9
9
,
 
i
n
c
l
u
d
i
n
g
 
e
d
u
c
a
t
i
o
n
,
 
h
e
a
l
t
h
,
 
r
e
c
r
e
a
t
i
o
n
,

o
c
c
u
p
a
t
i
o
n
,
 
a
n
d
 
h
o
m
e
 
l
i
f
e
.

E
m
p
h
a
s
i
z
e
s
 
.
t
h
e
 
t
e
c
h
n
o
l
o
g
i
c
a
l

i
n
v
e
n
t
i
o
n
s
 
w
h
i
c
h
 
s
e
r
v
e
 
t
h
e
 
p
e
o
p
l
e
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:
 
C
I
N
W
,
 
M
C
r
D
.

R
e
n
t
a
l
:

5
.
0
0

O
f
 
M
e
n
 
a
n
d
 
M
a
c
h
i
n
e
s

1
0
-
A

2
.
0
0

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.
,
 
3
0
 
m
i
n
.

B
 
&

1
.
6
 
m
m
.

I
n
v
e
s
t
i
g
a
t
e
s
 
h
u
m
a
n
 
b
e
h
a
v
i
o
r
 
i
n
 
h
i
g
h
l
y
-
C
o
m
p
l
e
x
 
m
a
n
 
-
 
m
a
c
h
i
n
e

S
y
s
t
e
m
s
'
.

S
h
o
w
s
 
w
a
y
s
 
m
a
n
 
p
r
o
c
e
s
s
e
s
 
i
n
f
o
r
m
a
t
i
o
n
 
a
n
d
 
h
a
n
d
l
e
s

t
h
e
 
d
y
n
a
m
i
c
s
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
f
e
e
d
b
a
c
k
 
b
e
t
w
e
e
n
 
m
a
n
 
a
n
d
 
m
a
c
h
i
n
e
s
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:
 
'
O
C
E
P
.

R
e
n
t
a
l
:

5
.
0
0

2
2



A
p
p
e
n
d
i
x
 
A
 
(
C
o
n
t
'
d
.
)

I
I

P
a
t
t
e
r
n
,
 
P
u
r
p
o
s
e
,
 
a
n
d
 
P
r
o
s
p
e
c
t

7
-
A

4
.
0
0

M
o
t
i
o
r
P
 
p
i
c
t
u
r
e
.

2
5
 
m
i
n
.
 
C
o
l
o
r
.

.
.

,

.

T
h
e
 
f
i
l
m
 
d
e
s
c
r
i
b
e
s
 
w
h
a
t
 
a
 
c
o
m
p
u
t
e
r
 
i
s
 
a
n
d
 
w
h
a
t
 
i
t
 
c
a
n
 
d
o
,
 
a
n
d

c
o
m
p
a
r
e
s
 
i
t
 
w
i
t
h
 
h
u
m
a
n
-
c
a
p
a
b
i
l
i
t
i
e
s
.
'
 
T
h
e
 
s
o
c
i
a
l

i
m
p
a
c
t
 
i
s

I
I

d
i
s
c
u
s
s
e
d
,
 
w
i
t
h
 
e
m
p
h
a
s
i
s
 
o
n
 
t
h
e
 
c
o
m
p
u
t
e
r
 
a
s
 
i
 
t
o
o
l
'
 
i
n
 
v
a
r
i
o
u
s

,
a
p
p
l
i
c
a
t
i
o
n
s
.

T
h
e
 
f
u
n
c
t
i
c
i
n
a
l
 
u
n
i
t
s
 
o
f
 
a
 
c
o
m
p
u
t
e
r
 
a
r
e
 
d
e
s
-

c
r
i
b
e
d
,
 
e
s
p
e
c
i
a
l
l
y
 
s
b
v
e
r
a
l
 
o
u
t
-
p
u
t
'
d
e
v
i
c
e
s
.

T
h
e
 
A
L
S
O
L
 
6
0

I
I

l
a
n
g
u
a
g
d
 
i
s
 
u
s
e
d
 
a
s
 
a
u

e
x
a
m
p
l
e
 
o
f
 
a
 
c
o
m
p
u
t
e
r
 
l
a
n
g
u
a
g
e
.

S
e
v
e
r
a
l
 
c
o
m
p
u
t
e
r
 
a
p
p
l
i
c
a
t
i
o
n
s
 
a
r
e
 
s
h
o
w
n
,
 
i
n
c
l
u
d
i
n
g
 
s
i
m
u
l
a
-

t
i
o
n
.
 
.
T
h
e
 
,
f
i
l
m
 
i
s
 
E
n
g
l
i
s
h
,
 
a
n
d
 
m
a
k
e
s
 
s
e
v
e
r
a
l
 
r
e
f
e
r
e
n
c
e
s
 
t
o

1
i
t
e
m
s
 
o
f
 
E
n
g
l
i
s
h
 
l
i
f
e
 
p
o
s
s
i
b
l
y
 
u
n
f
a
m
i
l
i
a
r
 
t
o

A
m
e
r
i
c
a
n
s
,

a
s
 
t
h
e

"
6
t
h
 
f
o
r
m
,
"
 
t
h
e
 
h
i
g
h
e
s
t
 
l
e
v
e
l
 
i
n
 
t
h
e
i
r
 
s
e
c
o
n
d
a
r
y
'

s
c
h
o
o
l
s
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

B
R
C
G
.

R
e
n
t
a
l
:

F
r
e
e
.

I
I

P
l
a
n
 
f
o
r
 
i
m
p
r
o
v
e
m
e
n
t

1
0
-
A

3
.
4
1

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

2
0
 
m
i
n
.

C
o
l
o
r
.

1
6
 
m
m
.

.

I
I

1
1
"

T
e
l
l
s
 
w
h
a
t
 
t
h
e
 
f
l
o
w
 
p
r
o
c
e
s
s
 
c
h
a
r
t
 
i
s
;
 
w
h
y
 
i
t
 
i
s
 
u
s
e
d
;
 
w
h
e
r
e

a
n
d
 
w
h
e
n
 
i
t
 
i
s
 
m
a
d
e
,
 
a
n
d
 
w
h
o
 
s
h
o
u
l
d
 
m
a
k
e
 
i
t
a
n
d
 
h
o
w
.

D
i
s
-

C
O

:
c
u
s
s
e
s
 
e
a
c
h
 
m
a
j
o
r
 
p
a
r
t
 
o
f
 
t
h
e
 
c
h
a
r
t
.

,

C
i
)

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:
 
,
M
O
D
T
.

R
e
n
t
a
l
:

1
2
.
0
0

I
,

R
e
s
p
o
n
s
e
 
t
o
 
t
h
e
 
C
h
a
l
l
e
n
g
e

1
0
-
A

,
,

2
.
0
0

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

1
8
 
m
i
n
.

C
o
l
o
r
.

1
6
 
m
t
h
.

F
i
l
m
 
d
i
s
c
u
s
s
e
s
 
f
e
a
t
u
r
e
s
 
o
f
 
t
h
e
 
4
0
0
 
E
l
e
c
t
r
o
n
i
c
 
A
c
c
o
u
n
t
i
n
g

M
a
c
h
i
n
e
.

.
,

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:
'
 
N
C
R
C
.

R
e
n
t
a
l
:

F
r
e
e

1

R
i
g
h
t
 
o
f
 
P
r
i
v
a
c
y

1
0
-
A

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

5
9
'
m
i
n
.

C
o
l
o
r
.

1
6
 
m
m
.
.

P
i
c
t
u
r
e
 
t
a
k
e
s
 
t
h
e
 
s
t
a
n
d
 
t
h
a
t
 
t
h
e
 
p
r
o
p
o
s
e
d
 
N
a
t
i
o
n
a
l
 
D
a
t
a

C
e
n
t
e
r
 
i
s
 
a
 
d
a
n
g
e
r
 
t
o
 
e
v
e
r
y
 
A
m
e
r
i
c
a
n
 
C
i
t
i
z
e
n
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:
-

U
C
A
L
:

R
e
n
t
a
l
:

1
6
.
0
0

S
c
h
o
o
l
 
I
n
f
o
r
m
a
t
i
o
n
 
C
e
n
t
e
r
 
,
 
1
0
-
A

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

1
1
 
m
i
n
.

C
o
l
o
r
.

T
h
i
s
 
f
i
l
m
 
c
o
n
t
a
i
n
s
 
d
i
s
c
u
s
s
i
o
n
 
a
r
e
a
s
 
o
f
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
d
a
t
a

p
r
o
c
e
s
s
i
n
g
 
i
n
 
s
c
h
o
o
l
s
.

I
n
c
l
u
d
e
d
 
a
r
e
 
s
t
u
d
e
n
t
 
r
e
c
o
r
d
s
,
 
s
u
c
h

-
a
s
 
i
n
d
i
v
i
d
u
a
l
 
c
u
m
u
l
a
t
i
v
e
 
f
i
l
e
,
 
r
e
p
o
r
t
 
c
a
r
d
s
,
 
s
c
h
e
d
u
l
e
s
,
 
a
n
d

c
l
a
s
s
 
l
i
s
t
i
n
g
s
.

C
e
n
s
u
s
,
 
c
o
u
n
s
e
l
o
r
'
s
 
b
a
c
k
-
u
p
 
i
n
f
o
r
m
a
t
i
o
n
,
 
a
n
d

s
c
h
o
o
l
 
d
i
s
t
r
i
c
t
 
b
i
q
p
i
n
e
s
s
 
a
p
p
l
i
c
a
t
i
o
n

a
r
e
 
a
l
s
o
 
c
o
v
e
r
e
d
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

I
N
B
M
.

R
e
n
t
a
l
:

F
r
e
e
.

1
.
2
4

1
.
1
2



,
A
p
p
e
n
d
i
x
 
A
 
(
C
o
n
t
'
d
.
)

S
y
s
t
e
m
S

1
0
-
A

1
.
1
2

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

1
4
 
m
i
n
.

B
 
&
 
W
.

1
6
 
m
m
.

G
i
v
e
s
 
s
i
m
p
l
e
 
e
x
p
l
a
n
a
t
i
o
n
 
o
f
 
h
o
w

c
o
m
p
l
e
x
 
c
o
m
p
u
t
e
r
s
 
s
e
r
v
e

g
o
v
e
r
n
m
e
n
t
,
 
s
c
i
e
n
c
e
 
a
n
d

i
n
d
u
s
t
r
y
.

P
r
o
b
l
e
m
s
 
r
a
n
g
e
 
f
r
o
m
 
a
i
r
.
 
-
,
y
,

l
i
n
e
 
r
e
s
e
r
v
a
t
i
o
n
 
s
y
s
t
e
m
s
 
t
o
 
g
r
o
u
n
d
 
c
o
n
t
r
o
l

o
f
 
m
a
n
n
e
d
 
s
p
a
c
e

f
l
i
g
h
t
.

A
v
a
i
l
/
-
-
 
a
b
l
e
 
f
r
o
m
:

I
N
B
M
.

'
R
e
n
t
a
l
:

F
r
e
e
 
-
.

'
T
i
m
e
 
S
h
a
r
i
n
g

1
0
-
A

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

3
0
 
m
i
n
.

B
 
&
 
W
.

1
6
 
m
u
m

,
D
e
s
c
*
i
b
e
s
 
t
i
m
e
 
s
h
a
r
i
n
g
 
p
r
o
g
r
a
f
f
i
 
s
y
s
t
e
m

d
e
v
e
l
o
p
e
d
 
a
t
 
S
y
s
t
e
m
s
'

D
e
v
e
l
o
p
m
e
n
t
 
C
o
r
p
.
 
'
,
I
t
 
i
p
 
a
.
T
h
e
l
l
 
d
o
n
e

e
x
p
l
a
n
a
t
i
o
n

c
l
e
a
r

a
n
d
 
s
t
r
a
i
g
h
t
f
o
r
w
a
r
d
.

T
i
m
e
 
s
h
a
r
i
n
g
 
i
s
 
d
e
f
i
n
e
d
,
 
a
l
o
n
g
w
i
t
h
 
a

d
i
s
c
u
s
s
i
o
n
 
o
f
 
i
t
s
 
v
a
l
u
e
,
-
t
h
e
 
m
o
t
i
v
a
t
i
o
n

f
o
r
 
i
t
,
 
a
n
d
 
o
b
-

j
e
c
t
i
o
n
s
 
o
f
 
t
i
m
e
-
s
h
a
r
i
n
g
 
i
n
 
p
r
o
b
l
e
m

s
o
l
v
i
n
g

.
A
i
r
c
r
a
f
t

i
n
t
e
r
c
e
p
t
i
o
n
 
i
s
 
u
s
e
d
 
a
s
 
a
n
 
e
x
a
m
p
l
e
 
t
o
 
s
h
o
w

h
o
w
 
a
 
u
s
e
r
 
e
n
t
e
r
s

a
n
d
-
u
s
e
s
 
t
h
e
 
s
y
s
t
e
m
.

T
h
e
 
T
I
N
T
 
l
d
n
g
u
a
g
e
 
i
s
 
d
e
f
i
n
e
d
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

W
E
S
E
-
.

R
e
n
t
a
l
:

F
r
e
e
.

2
0
0
1
1
 
7
-
A

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

2
5
 
m
i
n
.

W
a
l
t
e
r
 
C
r
o
n
k
i
t
e
 
n
a
r
r
a
t
e
s
 
t
h
i
s
 
f
i
l
m

s
h
o
w
i
n
g
.
.
 
t
h
e
 
w
o
r
l
d
 
o
f

t
o
m
o
r
r
o
w
 
a
n
d
,
t
h
e
 
w
a
y
 
t
h
e
 
c
o
m
p
u
t
e
r

i
s
 
a
t
h
e
l
p
 
'
a
n
d
 
a
n

e
s
s
e
n
t
i
j
i

i
n
 
t
h
e
 
h
o
u
s
e
.

A
v
a
i
l
a
b
l
e
 
f
r
O
i
n
:

R
A
R
I
,

R
e
n
t
a
l
:

F
r
e
e

U
n
i
v
e
r
s
a
l
 
M
a
c
h
i
n
e
s
 
1
0
-
A

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

3
0
 
m
i
n
.

C
o
m
p
u
t
e
r
 
a
n
d
 
t
h
e
 
m
i
n
d
 
o
f

c
o
m
p
u
t
e
r
 
t
o
 
d
o
 
w
h
a
t
e
v
e
r

d
o
,
 
l
i
m
i
t
e
d
 
o
n
l
y
 
b
y
 
m
a
n
'

i
n
s
t
r
u
c
t
i
o
n
s
.

.
1
6
 
m
m
.

m
a
n
 
s
e
r
i
e
s
.

T
h
k
,
:
 
c
a
p
a
b
i
l
i
t
y
 
o
f
 
t
h
e

m
a
n
 
i
s
 
c
4
 
a
b
l
e
 
o
f

i
n
s
t
r
u
c
t
i
n
g
 
i
t
 
t
o

s
 
a
b
i
l
i
t
y
 
t
o
 
f
e
e
d
 
i
t

w
i
t
h
 
d
a
t
a
 
a
n
d

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

L
I
E
D
,
 
O
C
E
P
.

R
e
n
t
a
l
:

5
.
0
0
.

W
h
a
t
'
s
 
E
D
T

1
0
-
A

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

C
l
i
e
i

u
s
s
e
s
 
b
a
s
i
c

p
l
a
i
n
s
 
i
n
p
u
t
,

-
-
-
'
A
I
:
T
a
i
l
a
b
l
e
.
f
r
o
m
:

1
3
 
m
i
n
.

C
o
l
o
r
.

1
6
 
t
u
t
,

p
r
i
n
c
i
p
l
e
s
 
o
f
 
e
l
e
c
t
r
o
n
i
c
 
d
a
t
a
 
p
r
o
c
e
s
s
i
n
g
.

s
t
o
r
a
g
e
,
 
p
r
o
c
e
s
s
i
n
g
 
a
n
d
 
o
u
t
p
u
t

o
f
 
d
a
t
a
.

I
N
B
M
.

R
e
n
t
a
l
:

F
r
e
e
.

2
4

5
.
3
2

1
.
2
0

1
.
1
4

3
.
2
2
,
 
2
.
2
0



: I

1.
+

.
C
D 0
)

I

3-
1

3

41
, A
p
p
e
n
d
i
x
 
A
 
(
C
o
n
t
'
d
.
)

Y
o
u
 
a
n
d
 
t
h
e
 
C
o
m
p
u
t
e
r

9
-
1
2

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

9
 
m
i
n
.

C
o
l
o
r
.

1
6
 
m
m
.

U
s
e
s
 
l
i
v
e
 
a
c
t
i
o
n
 
a
n
d
 
a
n
i
m
a
t
i
o
n
 
t
o
 
f
o
c
u
s
 
o
n
 
a
n
 
i
t
e
m
 
t
h
a
t
 
i
s

'

c
l
o
s
e
 
t
o
 
y
o
u
,
 
i
s
s
u
a
n
c
e
 
o
f
 
a
 
p
a
y
c
h
e
c
k
.

T
e
r
m
s
,
 
i
n
p
u
t
,
 
s
t
o
r
a
g
e
,

c
a
l
c
u
l
a
t
i
o
n
,
 
o
u
t
p
u
t
,
 
a
n
d
 
c
o
n
t
r
o
l
 
a
r
e
 
c
l
e
a
r
l
y
 
d
e
f
i
n
e
d
 
a
n
d

d
e
m
o
n
s
t
r
a
t
e
d
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

M
C
I
D
.

R
e
n
t
a
l
:

F
r
e
e
.

Z
e
r
o
 
H
o
u
r

1
0
-
A

.

M
o
t
i
o
n
 
p
i
c
t
u
r
e
.

1
5
 
m
i
n
.

C
o
l
o
r
.

1
6
 
m
m
.

T
h
e
 
s
t
e
p
s
 
t
a
k
e
n
 
b
y
 
s
e
v
e
r
a
l
 
y
o
u
n
g
 
'
p
e
o
p
l
e
 
f
r
o
m
 
t
h
e
i
r
 
i
n
i
t
i
a
l

i
n
t
e
r
e
s
t
 
i
n
 
t
h
e
 
c
o
m
p
u
t
e
r
 
f
i
e
l
d
 
a
s
 
a
 
c
a
r
e
e
r
,
 
w
h
i
c
h
 
l
e
a
d
s
 
t
h
e
m

t
o
 
e
n
r
o
l
l
m
e
n
t
 
a
t
 
a
 
n
e
a
r
b
y
 
C
o
n
t
r
o
l
 
D
a
t
a
 
I
n
s
t
i
t
u
t
e
;
 
f
o
l
l
o
w
e
d

b
y
 
t
h
e
 
v
a
r
i
o
u
s
 
p
h
a
s
e
s
 
o
f
 
c
l
a
s
s
r
o
o
m
 
i
n
s
t
r
u
c
t
i
o
n
 
w
i
t
h
 
'
o
n
-
s
i
t
e

c
o
m
p
u
t
e
r
 
t
r
a
i
n
i
n
g
,
 
t
o
,
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
i
r
 
c
o
m
p
u
t
e
r
 
p
r
o
-

'
g
r
a
m
m
i
n
e
a
n
d
 
t
e
c
h
n
o
l
o
g
y
 
c
o
u
r
s
e
s
,
 
a
n
d
 
t
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s

a
w
a
i
t
i
n
g
 
e
a
c
h
 
g
r
a
d
u
a
t
e
.

A
v
a
i
l
a
b
l
e
 
f
r
o
m
:

C
D
C
O
.

R
e
n
t
a
l
:

F
r
e
e
.

1

c,

O
r

2
5
°

.,
,

v

2
.
1
0

1
.
3
0

. .-
.

s.

v



,A
p
p
e
n
d
i
x
 
A
 
(
C
o
n
t
'
d
.
)

-.4.
o

S
o
u
r
c
e
s
 
f
o
r
 
M
a
t
e
r
i
a
l
s

'
B
E
L
T
 
B
e
l
l
 
T
e
l
e
p
h
o
n
e
 
L
a
b
o
r
a
t
o
r
i
e
s

=
(
C
o
n
t
a
c
t
 
y
o
u
r
 
l
o
c
a
l
 
P
.
N
.
W
.
B
.
 
O
f
f
i
c
e
)

B
U
E
F
 
B
u
s
i
n
e
s
s
 
E
d
u
c
a
t
i
o
n
 
F
i
l
m
s

5
1
1
3
 
1
6
t
h
 
S
t
r
e
e
t

,
B
r
o
o
k
l
y
n
,
 
N
e
w
 
Y
o
r
k

C
D
C
O
 
C
o
n
t
r
o
l
 
D
a
t
a
-
f
t
,
C
o
r
p
.

.
8
1
0
0
 
S
.
 
3
4
t
h
 
A
v
e
.

M
i
n
n
e
a
p
o
l
i
s
,
 
M
i
n
n
.

5
5
4
2
0

C
I
N
W
 
C
o
m
p
u
t
e
r
 
I
n
s
t
r
u
c
t
i
o
n
 
N
e
t
w
o
r
k

N

4
9
2
4
 
R
i
v
e
r
 
R
d
.
,
 
N
.

S
a
l
e
m
,
 
O
R

9
7
3
0
3

I
N
B
M
 
I
n
t
e
r
n
a
t
i
o
n
a
l
 
B
u
s
i
n
e
s
s
 
M
a
c
h
i
n
e
s

(
C
h
e
c
k
 
w
i
t
h
 
y
o
u
r
 
l
o
c
a
l
 
I
B
M
 
O
f
f
i
e
e
)

k
L
I
E
D
 
L
a
n
e
 
C
o
u
n
t
y
 
I
.
E
.
D
.

I
n
s
t
r
u
c
t
i
o
n
a
l

M
a
t
e
r
i
a
l
s
5
C
e
n
t
e
r

7
4
8
 
P
e
a
r
l
 
S
t
r
e
e
t

E
u
g
e
n
e
,
 
O
R

9
7
3
0
1
,

M
C
I
D
 
M
u
l
t
n
o
m
a
h
'
C
o
.
,
 
I
.
E
.
D
.

2
2
0
 
S
.
E
.
 
1
0
2
n
d
.

P
o
r
t
l
a
n
d
,
 
O
R

9
7
2
1
6

.
 
M
O
O
T
 
I
d
u
s
t
r
i
a
l
 
M
a
n
a
g
e
m
e
n
t
 
S
o
c
i
e
t
y

C
/
O
 
M
o
d
e
r
n
 
T
a
l
k
i
n
g
 
F
i
l
m
 
S
e
r
v
i
c
e

P
.
C
.
 
B
o
x
 
1
0
0
5

'

M
e
l
r
o
s
e
 
P
a
r
k
,
 
I
l
l
i
n
o
i
s

6
0
1
6
1

N
A
S
A

N
A
S
A
 
N
a
s
a
 
A
m
e
s
 
R
e
s
e
a
r
c
h
 
C
e
n
t
e
l
'

M
o
f
f
e
t
t
"
T
i
e
l
d
,
 
C
A
 
9
4
0
3
5

N
C
A
R
-
N
a
t
i
o
n
a
l
 
C
a
r
e
e
r
 
C
e
n
t
e
r

3
8
3
9
-
W
h
i
t
e
 
P
l
a
i
n
s
 
R
d
.

B
r
o
n
x
,
 
N
.
Y
.
,

1
0
4
6
7

2
6

v

0

r.

.,

4

I,II1I,Iif



A
p
p
e
n
d
i
x
 
A

(
C
o
n
t
'
d
.
)

N
C
R
C
 
N
a
t
i
o
n
a
l
 
C
a
s
h
 
R
e
g
i
s
t
e
r
 
C
o
.

A
u
d
i
o
 
V
i
s
u
a
l
 
S
e
r
v
i
c
e
s

*
D
a
y
-
t
o
n
,
 
O
h
i
o
 
,
4
5
4
0
9

O
C
E
P
 
O
r
e
g
o
n
 
S
t
a
t
e
 
A
.
V
.
 
S
e
c
t
i
o
n

D
i
v
i
s
i
o
n
 
o
f
 
C
o
n
t
i
n
u
i
n
g
 
E
d
u
c
a
t
i
o
n

C
o
l
i
s
e
u
m
 
1
3
1

C
o
r
v
a
l
l
i
s
,
 
O
f
t

9
7
3
3
1

R
A
N
C
 
R
a
n
d
 
C
o
r
p
o
r
a
t
i
o
n

1
7
0
0
 
M
a
i
n
 
S
t
r
e
e
t

4
'

S
a
n
t
a
 
M
o
n
i
c
a
,
 
C
A

9
0
4
0
6

R
A
R
I
 
R
a
r
i
g
s
,
 
I
n
c
.

2
0
0
 
W
.
 
M
e
r
c
e
r

S
e
a
t
t
l
e
,
 
W
a
s
h
i
n
g
t
6
n

U
C
A
L
 
U
n
i
v
e
r
d
i
t
y
 
o
f
'
C
a
l
i
f
o
r
n
i
a

E
x
t
e
n
S
i
o
n
 
M
e
d
i
a
 
C
e
n
t
e
r

Z
D

2
2
2
3
 
F
u
l
t
o
n
 
S
t
.

C
7

B
e
r
k
e
l
e
y
.
,
 
t
o

9
4
7
2
0

O

U
N
I
W
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
I
o
w
a

A
u
d
i
o
 
V
i
s
u
a
l
 
C
e
n
t
e
r

.

D
i
v
.
 
o
f
 
E
x
t
e
n
a
i
o
n
 
&
 
U
n
i
v
.
 
S
e
r
w
.
c
e
§

I
o
w
a
 
C
i
t
y
,
 
I
o
w
a

5
2
2
4
0

U
S
N
A
 
U
.
S
.
 
N
a
v
y
 
P
u
b
l
i
c
 
A
f
f
a
i
r
s
 
-
 
O
f
f
i
c
e

1
3
t
h
 
N
a
v
a
l
 
D
i
s
t
r
i
c
t

N
a
v
a
l
 
A
i
r
 
S
t
a
t
i
o
n

S
e
a
t
t
l
e
,
 
W
A

9
8
1
1
5

U
V
A
C

0.

U
n
i
v
a
c
 
D
i
v
i
s
i
o
n

S
p
e
r
r
y
 
R
a
n
d
 
C
o
r
p
.
 
F
i
l
m
 
L
i
b
r
a
r
y

P
.
 
O
.
 
B
o
x
 
5
0
0

4
0
.

B
l
u
e
 
B
e
l
l
,
 
P
A
.
.

1
9
4
2
2

W
E
S
E
 
W
e
s
t
e
r
n
 
E
l
e
c
t
r
i
c
 
C
o
.

M
o
t
i
o
n
 
P
i
c
t
u
r
e
 
B
u
r
e
a
u

1
9
5
 
B
r
o
a
d
w
a
y

N
e
w
 
Y
o
r
k
,

N
.
Y
.

1
0
0
0
7

2
7

0



A
P
P
E
N
D
I
X
 
B

0

T
h
i
s
 
a
p
p
e
n
d
i
x
 
i
s
 
p
r
o
v
i
d
e
d
 
t
o
 
a
s
s
i
s
t
 
t
e
a
c
h
e
r
s
 
i
n
 
l
o
c
a
t
i
n
g
e
x
i
s
t
i
n
g
-
s
i
m
u
-
=

l
a
t
i
o
n
s
 
r
e
l
e
v
a
n
t
 
t
o
 
s
p
e
c
i
f
i
c
 
c
o
u
r
s
e
s
 
t
o
 
a
c
c
o
m
p
l
i
s
h
 
t
h
e

f
o
l
l
o
w
i
n
g
 
o
b
j
e
c
t
i
v
e
s
:

-
2
.
3
1
 
t
o
 
2
.
3
4
,
 
3
.
3
1
 
t
o
 
3
.
3
4
,
 
4
.
2
1
 
a
n
d
 
5
.
_
2
1
.

T
h
e
 
1
.
i
s
t
 
o
f
 
s
i
m
u
l
a
t
i
o
n
s
 
a
n
d
 
a
i
d
s

i
s
 
b
e
i
n
g
 
u
p
d
a
t
e
d
 
o
n
 
a
 
c
o
n
t
i
n
u
i
n
g
 
b
a
s
i
s
 
a
n
d
 
t
e
a
c
h
e
r
s
 
s
h
o
u
l
d
 
i
n
s
p
i
r
e

a
b
o
u
t
 
a
d
d
i
-

t
i
o
n
a
l
 
p
r
o
g
r
a
m
s
.

R
e
f
e
r
 
t
o
 
"
W
A
N
G
 
G
E
N
E
R
A
L
 
P
R
O
G
R
A
M
 
L
I
B
P
(
4
R
V
 
m
a
n
u
a
l
s
 
f
o
r
 
p
r
o
g
r
a
m
s
 
i
n
 
m
a
t
h
e
m
a
t
i
c
s
,

s
t
a
t
i
s
t
i
c
s
,
 
e
n
g
i
n
e
e
r
i
n
g
 
a
n
d
 
f
i
n
a
n
c
e
d
.

A
v
a
i
l
a
b
l
e
 
p
r
o
g
r
a
m
s
-
a
r
e
 
l
i
s
t
e
d
 
a
l
p
h
a
b
e
t
i
c
a
l
l
y
 
u
n
d
e
r
 
s
u
b
j
e
c
t
 
a
r
e
a
s
.

I
.

B
u
s
i
n
e
s
s

F
A
S
T T
h
i
s
 
i
s
 
a
 
t
y
p
i
n
g
 
g
a
m
e
 
w
h
i
c
h
 
t
e
s
t
s
 
y
o
u
r
 
s
p
e
e
d
 
a
n
d
 
a
c
c
u
r
a
c
y
.

-
.
M
A
R
K
E
T

T
h
i
s
 
i
s
 
a
 
c
o
m
p
u
t
e
r
-
b
a
s
e
d
 
g
a
m
e
 
o
f

c
o
m
p
e
t
i
t
i
o
n
 
b
e
t
w
e
e
n
 
t
w
o
 
c
o
m
p
a
n
i
q
s

s
e
l
l
i
n
g
 
t
h
e
 
s
a
m
e
 
t
y
p
e
 
o
f
 
p
r
g
d
u
c
t
.

A
l
l
o
w
s
 
t
h
e
 
u
s
e
,
r
'
s
 
t
o
 
e
x
p
l
o
r
e
 
a
n
d

d
i
s
c
o
v
e
r
 
a
p
p
r
o
p
r
i
a
t
e
 
m
a
r
k
e
t
i
n
g
 
s
t
r
a
t
e
g
i
e
s
 
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
p
r
o
d
u
c
t
i
o
n
,

`
p
r
i
c
i
n
g
,
 
a
n
d
o
a
d
v
e
r
t
i
s
i
n
g
.

I
I
.

C
o
m
p
u
t
e
r
 
S
c
i
e
n
c
e

A
N
S
W
E
R

A
n
s
w
e
r
 
i
s
 
u
s
e
d
 
t
o
 
o
b
t
a
i
n
 
r
e
s
p
o
n
s
e
s
 
t
o
'
,
"
g
r
i
p
e
"
 
m
e
s
s
a
g
e
s
.

D
I
R
E
C
T

-

T
h
i
s
 
p
r
o
g
r
a
m
 
c
a
n
 
b
e
 
u
s
e
d
 
t
o
 
o
b
t
a
i
n
 
a
 
c
a
t
a
l
o
g
 
o
f
 
t
h
e
 
f
i
l
e
s
 
o
p
;
 
a
 
u
s
e
r

c
o
d
e
.

E
D
I
T T
h
i
s
 
i
s
 
a
n
 
a
l
l
-
p
u
r
p
o
s
e
 
H
l
e
r
e
d
i
t
o
r
,
 
e
s
p
e
c
i
a
l
l
y
 
g
o
o
d
 
f
o
r
 
d
a
t
a
 
f
i
l
e
s
.

,

E
D
I
T
 
8

T
h
i
s
 
i
s
 
a
 
f
i
l
e
 
e
d
i
t
o
r
,
 
u
s
e
d
 
f
o
r
 
b
a
s
i
c
-
p
l
u
s
 
f
i
l
e
s
.

w
2
8
 
4



A
p
p
e
n
d
i
x
 
B
*
(
C
o
n
t
'
d
.
)

4
,

4
*
,
.

E
D
I
T
 
2
0
-

.

.
.

.

'
T
h
i
s
 
i
s
 
a
 
f
i
l
e
 
e
d
i
t
o
r
,
 
w
h
i
c
h
 
c
a
n
 
e
i
t
h
e
r
 
f
i
n
d
 
o
r
 
r
e
p
l
a
c
e
 
a
l
l
 
o
c
c
u
r
e
n
c
e
s

,

-
o
f
 
a
 
g
i
v
e
n
 
s
t
r
i
r
,
;
.

P

'
 
-

F
A
N
N
Y
T
h
i
s
 
p
r
o
g
r
a
m
 
w
i
l
l
 
p
u
n
c
h
 
f
i
l
e
s
 
o
n
 
p
a
p
e
r
-
t
a
p
e
 
a
l
l
o
w
i
n
g
 
t
h
e
 
t
a
p
e
 
t
o
 
b
e

f
a
n
-

f
o
l
d
e
d
.

-

G
R
I
P
E

.
.

.
1
.

.
.
,

T
h
i
s
 
-
p
r
o
g
r
a
m
 
p
e
r
m
i
t
s
 
t
h
e
 
u
s
e
r
 
t
o
 
c
o
m
m
u
n
i
c
a
t
e
 
w
i
t
h
 
t
h
e
 
s
t
a
f
f
 
a
t
 
t
h
e

c
e
n
t
e
r
:
-

.
.

.
A

,
N
.

r
e

L
I
B
W

T
h
i
s
 
p
r
o
g
r
a
m
 
a
 
i
d
s
 
t
h
e
 
u
s
e
r
 
i
t

f
i
n
d
i
n
g
 
a
 
p
r
o
g
r
a
m
 
a
n
d
 
c
a
n
 
s
u
p
p
l
y
 
h
i
m
 
w
i
t
h

,

a
 
l
i
s
t
 
o
f
 
a
l
l
 
t
h
e
 
.
a
v
a
i
l
a
b
l
e
 
p
i
-
o
g
r
a
m
s
.

-

;
L
O
G
I
N

'
 
T
h
i
s
 
p
r
o
g
r
a
m
 
p
 
e
r
m
i
t
s
 
t
h
e
 
u
s
e
r
 
t
o
 
-
"
l
o
g
i
n
"
 
o
n
 
t
h
e
 
s
y
s
t
e
m
.

T
h
i
s
 
p
r
o
g
r
a
m

C
a
n
 
o
n
l
y
 
b
e
 
r
u
n
 
w
h
e
n
 
a
 
u
s
e
r
 
t
y
p
e
s
 
"
H
e
l
l
o
.
"

L
O
G
O
U
T

T
h
i
s
 
p
r
o
g
r
a
m
 
a
l
l
o
w
s
 
a
'
 
u
s
e
r
 
t
o
 
p
r
o
p
e
r
l
y
 
l
o
g
-
o
f
f
 
t
h
e
 
c
o
m
p
u
t
e
r
.

T
h
i
s

p
r
o
g
r
a
m
 
c
a
n
 
o
n
l
y
 
b
e
 
r
u
n
 
w
h
i
n
 
a
 
u
s
e
r
 
t
y
p
e
s
 
"
B
y
e
.
"
'

P
I
P
T
h
i
s
 
p
r
o
g
r
a
r
d
 
i
s
 
a
n
 
a
l
l
-
p
u
r
p
o
s
e
 
f
i
l
e
 
h
a
n
d
l
e
r
.

Q
U
e
L
S
T

T
h
i
p
r
o
g
r
a
m
 
t
-
 
e
l
l
s
 
t
h
e
 
u
s
e
r
 
h
i
s

c
u
 
r
r
e
n
t
 
d
i
s
k
 
q
u
o
t
a
 
a
n
 
d
 
t
h
e
 
s
y
s
t
e
m
 
f
r
e
e

c
o
u
n
t
.

R
E
S
E
Q

-

T
h
i
s
 
p
r
o
g
r
a
m
w
i
l
l
 
r
e
s
e
q
u
e
n
c
e
 
t
h
e
 
l
i
n
e
 
n
u
m
b
e
r
s
 
o
f
 
a
 
p
r
o
g
r
a
m
 
a
s

s
p
e
c
i
f
i
e
d
 
b
y

t
h
e
 
u
s
e
r
.

S
Y
S
T
A
T

T
h
i
s
 
p
r
b
g
r
a
m
 
g
i
v
e
s
t
h
e
 
u
s
e
r
 
s
t
a
t
i
s
t
i
c
s
 
o
n
 
t
h
e
 
c
u
r
r
e
n
t
 
s
t
a
t
u
s
 
o
f
 
t
h
e

s
y
s
t
e
m
.

0

2
9

4



I

A
p
p
e
n
d
i
x
 
B
(
C
o
n
C
.
V
.
)

T
T
Y
S
E
T

T
h
i
s
 
p
r
o
g
r
a
m
 
i
s
 
u
s
e
d
 
t
o
 
s
e
t
 
t
e
r
m
i
n
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
f
o
r
 
t
h
e
 
u
s
e
r
'
s

t
e
r
m
i
n
a
l
.

4
I
I
I
.

F
o
r
e
i
g
n
 
L
a
n
g
u
a
g
e

F
R
E
N
C
H

.
,

'
'

,

G
i
v
e
n
 
t
h
e
 
m
a
s
c
u
l
i
n
e
 
s
i
n
g
u
l
a
r

f
o
r
m
 
o
f
 
a
n
y
 
F
r
e
n
c
h
-
a
d
j
e
c
t
i
v
e
 
t
h
i
s
 
p
r
o
g
r
a
m

w
4
.
1
1
.
g
i
v
e
 
t
h
e
 
f
e
m
i
n
i
n
e
 
s
i
n
g
u
l
a
r
,
 
m
a
s
c
u
,
l
i
n
e
 
p
l
u
r
a
l
,
 
a
n
d
 
f
e
m
i
n
i
n
e
 
p
l
u
r
a
l

f
o
r
m
s
 
o
f
 
t
h
e
 
a
d
j
e
c
t
i
v
e
.

'
c
"

.
,

\
-
.
.

I
V
.
'

L
a
n
g
u
a
g
e
 
A
r
t
s

E
D
B
A
R
D

T
h
i
s
 
p
r
o
g
r
a
m
 
g
e
n
e
r
a
t
e
s
 
r
a
n
d
o
m
 
p
o
e
t
r
y
.

b
D

A V
.

M
a
t
h
e
m
a
t
i
c
s

'
A
.

A
1
g
e
b
r
a
,

If

B
O
U
N
D
S

,
.

T
h
i
s
 
p
r
o
g
r
a
m
 
w
i
l
l
 
f
i
n
d
 
t
h
e
 
i
n
t
e
r
v
a
l
 
w
h
i
c
h
 
c
o
n
t
a
i
n
s
 
a
l
l
 
t
h
e
 
r
e
a
l
 
r
o
o
t
s

o
f
 
a
n
y
 
p
o
l
y
n
o
m
i
a
l
 
e
q
u
a
t
i
o
n
 
u
p
 
t
o
 
t
h
e
 
2
0
t
h
 
d
e
g
r
e
e
.

r
-

-
.

C
U
R
F
I
T

.
.

,
4

.
.

T
h
i
s
 
p
r
o
g
r
a
m
 
p
e
r
f
o
r
M
s
 
a
 
l
e
a
s
t
 
s
q
u
a
r
e
s
 
c
u
r
v
y
 
.
.

t
 
t
o
t
h
e
 
'
f
o
l
l
o
w
i
n
g

s
f
u
n
c
t
l
o
n
s
:

'

_
r

,

.
i

.

1
)

Y
 
=
 
A
 
+
.
.
1
3
(
X
)

_
.
;
_
c
i
 
=
 
A
 
+
 
E
5
(
1
)

(
B
 
+
 
X
)

.
,

'

3
)

Y
 
=
 
A
 
+
 
(
X
.
 
-
 
B
)

'

.
)
,
.
4
)
.
Y
z
k
+
B
/
X

5
)

Y
 
=
 
1
 
/

(
A
.
 
+
 
B
 
+
 
X
)

>
6
)
.

Y
 
-
=
'
 
X
 
/

(
A
 
-
I
:
 
B
 
+
.
 
X
)
-

.
.

.
,

.

C
X
A
R
T
H

-
,

,
,

.
.
.

1
.

,
.
,

,

T
h
i
s
.
 
p
r
o
g
r
a
m

w
ill

' p
e
r
f
o
r
m
 
a
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
r
i
s
 
a
n
d

_
d
i
v
i
s
i
o
n
 
o
n
 
v
e
o
t
o
r
s
 
e
x
p
t
e
s
s
e
d
 
i
n
 
e
i
t
h
e
r
 
c
a
t
t
e
s
i
a
n
 
o
r
 
p
o
l
a
r
 
s
y
s
t
e
m
s
.

C
X
E
X
P
.
.

1
.

4
1 

.
x

\

T
h
i
s
-
p
r
o
g
r
a
m
 
w
i
l
l
'

r
a
i
s
e
,
a
n
y
 
r
e
a
l
 
o
r
 
c
o
m
p
l
e
x
 
-
n
u
m
b
e
r
 
t
o
 
,
a
n
y

T
e
a
l
 
o
r
 
c
o
m
p
l
e
x
.

-

,
,

:
p
o
w
e
r .

.

.
.

-
,
.

-

r
.



t

.

A
p
p
e
n
d
i
x
 
B
(
C
o
n
t
'
d
.
)

F
N
C
T
S

T
h
i
s
p
r
o
g
r
a
m
1
7
M

c
a
l
c
u
l
a
t
e
 
t
h
e
 
s
i
n
,
 
c
o
s
,
 
t
a
n
,
 
0
.
n
h
,
'
c
o
s
h
,
'
a
n
d
 
t
a
n
h
 
o
f

a
 
c
o
m
p
l
e
x
 
n
u
m
b
e
r
.

.

.

G
S
I
M
E
Q

=

T
h
i
s
 
p
r
o
g
r
a
m
 
s
o
l
v
e
s
 
g
e
n
e
r
a
l
 
s
i
m
u
l
.
.
:
a
n
e
o
u
s
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
s
 
f
o
r
 
a
n
y
 
n
u
m
b
e
r

o
f
 
v
a
r
i
a
b
l
e
s
 
a
n
d
 
e
q
u
a
t
i
o
n
s
.

U
N
F
I
T

T
h
i
s
 
p
r
o
g
r
a
m
,
 
c
o
m
p
u
t
e
s
 
t
h
e
 
b
e
s
t
 
l
i
n
e
a
r
 
f
i
t
 
a
n
d
 
c
o
r
r
e
l
a
t
i
o
n
 
f
o
r
 
a
 
s
e
t
 
o
f

'
,
,
 
.

.
.
.

i
n
d
e
p
e
n
d
e
n
t
 
v
a
r
i
a
b
l
e
s
 
t
o
 
a
 
4
f
p
e
n
d
e
n
t
 
v
a
r
i
a
b
l
e
.
.

A
l
l

,
I
I
'

\
,

P
O
L
Y

.
.

T
h
i
s
 
p
r
o
g
r
a
m
 
a
c
c
e
p
t
s
 
X
-
Y
 
d
a
t
a
 
p
a
i
r
s
 
a
n
d
 
a
 
p
o
l
y
n
o
m
i
a
l
 
d
e
g
r
e
e

a
i
i
:
i
N
.
a
u
t
r
o
x
i
-

A
V
'
m
a
t
e
s
 
a
 
f
u
n
c
t
i
o
n
 
t
o
 
b
e
s
t
 
f
i
t
 
t
h
e
 
d
a
t
a
.
,

.

Q
U
A
D
R
T

.

'
'
"
"
.
1
4

T
h
i
s
 
p
r
o
g
r
a
m
 
d
e
t
e
r
m
i
n
e
s
 
t
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
g
r
a
p
h
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n

T
1
-

A
X
2
 
+
-
B
X
Y
 
+
 
C
Y
2
 
+
 
D
X
 
+
 
E
Y
 
+
 
F

=
 
0
.

R
O
O
T
E
R

T
h
i
s
 
p
r
o
g
r
a
m
.
 
f
i
n
d
s
 
t
h
e

a
f
 
a
 
p
o
l
y
n
o
m
i
a
l
 
e
q
u
a
t
i
o
n
 
o
f
'
o
n
e
 
v
a
r
i
a
b
l
a
.

1
1

S
U
B

.

T
h
i
d
.
 
i
s
 
a
 
g
a
m
e
 
i
n
 
w
h
i
c
h
 
y
o
u
 
a
r
e
 
c
a
p
t
a
i
n
 
o
f
 
a
 
d
e
s
t
r
o
y
e
r
 
t
r
y
i
n
g
 
t
o
-
 
s
i
n
k
 
a
n

1
1

e
n
e
m
y
 
s
u
b
m
a
r
i
n
e
.

S
Q
R
S

.
,

.
.

T
l
i
s
 
p
r
o
g
r
a
m
 
e
x
p
r
e
s
s
e
s
 
a
n
 
i
n
t
e
g
e
r
 
a
s
 
t
h
e
 
s
u
m
 
o
f
 
f
o
u
r
 
s
q
u
a
r
e
s
.

1
1

S
Q
R
TT
h
i
s
 
p
r
o
g
r
a
m
 
f
i
n
d
 
t
h
e
 
s
q
u
a
r
e
 
r
o
o
t
 
o
f
 
a
n
y
 
p
o
s
i
t
i
v
e
 
n
u
m
b
e
r
s
 
l
e
s
s
 
t
h
a
n

i
f
_

.
,

o
n
e
'
 
m
i
l
l
i
o
n
 
b
y
 
"
p
i
n
c
h
i
n
g
'
 
i
t
 
w
i
t
h
i
n
 
a
 
.
s
m
a
l
l
e
r
 
a
n
d
 
s
m
a
l
l
e
r
 
i
n
t
e
r
v
a
l
:
.

c

:
2

B
.
 
'
A
p
p
l
i
e
d
 
M
a
t
h

.
.

,
I

G
I
N
T
L
P

t
T
h
i
s
 
p
r
o
g
r
a
m
 
w
i
l
l
 
s
o
l
v
e
 
l
i
n
e
a
r
 
p
r
o
g
r
a
m
m
i
n
g
 
p
r
o
b
l
e
m
s
 
i
n
 
w
h
i
c
h
 
a
l
l
 
v
a
r
i
a
b
l
e
s

g
 
I

a
r
e
 
r
e
s
t
r
i
c
t
e
d
 
t
o
:
v
a
l
u
e
s
 
o
f
 
e
i
t
h
e
r
 
o
n
e
 
o
r
 
z
e
r
o
:
.

9
.

,
.



p

A
p
p
e
n
d
i
x
 
B
 
(
C
o
n
t
'
d
.

C
.
 
C
a
l
c
u
l
u
s

C
V
A
R
E
A

.

T
h
i
s
 
p
r
o
g
r
a
m
 
e
v
a
l
u
a
t
e
s
 
t
h
e
 
d
e
f
i
n
i
t
e
 
i
n
t
e
g
r
a
l
 
o

F
 
(
X
)
 
f
r
o
m
 
X
=
A
 
t
o
 
X
=
B

b
y
 
f
o
u
r
 
d
i
f
f
e
r
e
n
t
 
m
e
t
h
o
d
s
.

I
N
T
E
G
T
h
i
s
 
p
i
o
g
r
a
m
 
f
i
n
d
s
 
t
h
e
 
n
u
m
e
r
i
c
 
i
n
t
e
g
r
a
l

o
f
 
a
 
f
u
n
c
t
i
o
n
 
b
y
 
S
i
m
p
s
o
n
'
s

r
u
l
e
 
a
n
d
 
t
h
e
 
R
o
m
b
e
r
g
 
m
e
t
h
o
d
.

L
I
M
G
I
N

T
h
i
s
 
p
r
o
g
r
a
m
 
d
e
m
o
n
s
t
r
a
t
e
s
 
t
h
a
t
 
t
h
e
 
l
i
m
i
t

o
f
 
s
i
n
 
(
)
/
X
,
 
a
s
 
X
 
a
p
p
r
O
a
c
h
e
s
 
0
,

e
q
u
a
l
s
 
1
,
 
p
r
o
v
i
d
e
d
 
t
h
a
,
:
 
x
 
i
s
 
m
e
a
s
u
r
e
d
 
i
n

r
a
d
i
a
n
s
.

S
L
O
P
E
T
h
i
s
 
p
r
o
g
r
a
m
 
w
i
l
l
 
a
p
p
r
o
x
i
m
a
t
e
 
t
h
e

d
e
r
i
v
a
t
i
v
e
 
a
t
 
X
=
A
 
i
n
 
t
h
e
 
i
n
t
e
r
v
a
l

(
A
,
 
A
+
1
)
 
t
h
r
o
u
g
h
 
s
e
c
a
n
t
 
s
l
o
p
e
s
.

D
.
 
G
e
n
e
r
a
l
 
M
a
t
h

A
R
I
T
H
T
h
i
s
 
p
r
o
g
r
a
m
 
i
s
 
a
 
d
r
i
l
l
 
i
n
 
o
n
e
 
a
n
d
 
t
w
o

d
i
g
i
t
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
:

1

C
A
L
C
 
2

i
1

1

T
h
i
s
 
p
r
o
g
r
a
m
 
p
e
r
f
o
r
m
s
 
e
x
t
e
n
d
e
d
 
p
r
e
c
i
s
i
o
n

a
r
i
t
h
m
e
4
c

e
r
a
t
i
O
n
s
 
o
n
 
a
n

i
m
a
g
i
n
a
r
y
 
c
a
l
c
u
l
a
t
o
r
 
w
i
t
h
 
a
 
l
i
m
i
t
 
o
f
 
1
0
0

d
i
g
i
t
s
.

,
1

C
O
N
V
E
R

,
i

.

T
h
i
s
 
p
r
o
g
r
a
m
 
p
e
r
f
o
r
m
s
 
E
n
g
l
i
s
h
 
t
o
 
m
e
t
r
i
c
 
a
n
d

m
e
t
r
i
c
 
t
o
 
E
n
g
l
i
s
h
 
c
o
b
v
e
r
s
i
o
n
s
.
,

F
A
C
T
R
L

T
h
i
s
 
p
r
o
g
r
a
m
 
w
i
l
l
 
p
r
i
n
t
 
o
u
t
 
t
h
e

f
a
c
t
o
r
i
a
l
 
o
f
 
a
 
n
u
m
b
e
r
.

G
C
D
T
h
i
s
 
p
r
o
g
r
a
m
 
f
i
n
d
s
 
t
h
e
 
g
r
e
a
t
e
s
t
 
c
o
m
m
o
n

d
i
v
i
s
o
r
 
o
f
 
t
w
o
 
o
r
 
m
o
r
e
 
n
u
m
b
e
r
s
.

a
P
R
I
F
A
T
h
i
s
 
p
r
o
g
r
a
m
 
w
i
l
l
 
f
i
n
d
 
t
h
e
 
p
r
i
m
e
 
f
a
c
t
o
r
s

o
f
 
a
 
n
u
m
b
e
r
.

3
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A
p
p
e
n
d
i
x
 
B
 
(
C
o
n
t
'
d
.
)

D
.

P
o
l
i
t
i
c
a
l
 
S
c
i
e
n
c
e
 
a
n
d
 
L
a
w

C
O
M
U
N
E

T
h
i
s
 
i
s
 
a
 
s
i
m
u
l
a
t
i
o
n
 
i
n
 
w
h
i
c
h
 
y
o
u
,
 
h
a
v
e
 
b
e
e
n
 
e
l
e
c
t
e
d
 
p
r
e
m
i
e
r
 
o
f
 
a
 
s
m
a
l
l

c
o
m
m
u
n
i
s
t
 
i
s
l
a
n
d
 
a
n
d
 
m
u
s
t
 
t
r
y
 
t
o
 
r
e
m
a
i
n
e
i
n
 
p
o
w
e
r
.

E
L
E
C
T
 
1
)

*

E
L
E
C
T
 
2
)

S
e
e
 
d
e
s
c
r
i
p
t
i
o
n
s
 
u
n
d
e
r
 
"
C
.
 
H
i
s
t
o
r
y
.
"

E
L
E
C
T
 
3
)

G
V
O
T
E
T
h
i
s
 
s
i
m
u
l
a
t
i
o
n
 
d
e
t
e
r
m
i
n
e
s
 
t
h
e
 
p
r
o
b
a
b
i
l
i
t
y
 
t
h
a
t
 
a
 
c
o
m
m
i
t
t
e
e
 
w
i
l
l
 
h
a
v
e

t
r
a
n
s
i
t
i
v
e
 
p
r
e
f
e
r
e
n
c
e
s
 
a
m
o
n
g
 
m
u
t
u
a
l
l
y
 
e
x
c
l
u
s
i
v
e
 
a
l
t
e
r
n
a
t
i
v
e
s
 
u
s
i
n
g

m
a
j
o
r
i
t
y
 
v
o
t
e
s
.
_

J
U
D
G
E
T
h
i
s
 
i
s
 
a
 
j
u
d
i
c
i
a
l
 
p
r
o
.
c
e
s
s
 
s
i
m
u
l
a
t
i
o
n
 
i
n
 
w
h
i
c
h
 
t
h
e
 
u
s
e
r
 
p
l
a
y
s
 
t
h
e
 
r
o
l
e

(
f
 
t
h
e
 
d
e
f
e
n
s
e
 
a
t
t
o
r
n
e
y
 
i
n
 
a
 
c
o
u
r
t
 
t
r
i
a
l
.

:
1
A
S
P
A
R

T
h
i
s
 
p
r
o
g
r
a
m
 
c
o
n
t
a
i
n
s
 
a
 
m
o
d
e
l
 
t
h
a
t
 
i
l
l
u
s
t
r
a
t
e
s
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
 
f
i
a
t

e
x
i
s
t
s
 
i
n
 
a
 
s
o
c
i
e
t
y
 
b
e
t
w
e
e
n
 
s
o
c
i
a
l
 
s
t
a
t
u
q
 
a
n
d
 
o
r
g
a
n
i
z
a
t
i
o
n
a
l
 
L
n
v
e
l
v
e
m
e
n
t

o
n
 
t
h
e
 
o
n
e
 
h
a
n
d
 
a
n
d
 
m
a
s
s
 
p
o
l
i
t
i
c
a
l
 
p
a
r
t
i
c
i
p
a
t
i
o
n
 
o
n
 
t
h
e
 
o
t
h
e
r
.

P
O
L
I
C
Y

.
.

T
h
i
s
 
i
s
 
a
 
s
i
m
u
l
a
t
i
o
n
 
o
f
 
i
n
t
e
r
e
s
t
 
g
r
o
U
p
s
,
 
s
p
e
c
i
f
i
c
a
l
l
y
 
f
o
c
u
s
i
n
g
 
o
n
 
t
h
e

p
u
b
l
i
'
c
 
p
o
l
i
c
y
 
e
n
a
c
t
e
d
 
b
y
 
t
h
e
 
g
o
v
e
r
n
m
e
n
t
.

P
O
L
S
Y
S

T
h
i
s
 
i
s
 
a
 
s
i
m
u
l
a
t
'
o
n
 
o
f
 
t
h
e
 
p
r
o
c
e
s
s
e
s
 
w
h
i
c
h
 
g
r
o
u
p
s
 
a
n
d
 
i
n
d
i
v
i
d
u
a
l
s
 
u
s
e

i
n
 
a
n
 
e
f
f
o
r
t
 
t
o
 
i
n
f
l
u
e
n
c
e
 
c
i
t
y
 
h
a
l
l
.

E
.

P
s
y
c
h
o
l
o
g
y

R
O
B
O
T

T
h
i
s
 
p
r
o
g
r
a
r
r
i
 
e
n
a
b
l
e
s
 
y
o
u
 
t
o
 
i
n
f
l
u
e
n
c
e
 
t
h
e
 
p
e
r
s
o
n
a
l
i
t
y
 
o
f
 
a
 
r
o
b
o
t
.
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A
p
p
e
n
d
i
x
 
B
 
(
C
o
n
t
r
,
d
.
)

C
H
I
S
Q
R

T
h
i
s
 
p
r
o
g
r
a
m
 
c
o
m
p
u
t
e
s
 
c
h
i
-
s
q
u
a
r
e
 
s
t
a
t
i
s
t
i
c
s
 
f
o
r
 
a
n
y
 
n
u
m
b
e
r
 
o
f
 
"
m
"
 
b
y

"
n
"
.
.
c
o
n
t
i
n
g
e
n
c
y
 
t
a
b
l
e
s
.

M
I
N
I
T
A
.

A
 
s
t
a
t
i
s
t
i
c
a
l
 
c
o
m
p
u
t
i
n
g
 
p
r
o
g
r
a
m
 
f
o
r
 
s
t
u
d
e
n
t
s
 
a
n
d
 
r
e
s
e
a
r
c
h
e
r
s
.

R
G
C
O
R

T
h
i
s
 
p
r
o
g
r
a
m
 
p
e
r
f
o
r
m
s
 
s
i
m
p
l
e
 
r
e
g
r
e
s
s
i
o
n

c
o
r
r
e
l
a
t
i
o
n
 
a
n
a
l
y
s
i
s
 
o
n
 
a

'
s
e
r
i
e
s
 
o
f
 
o
b
s
e
r
v
a
t
i
o
n
s
 
o
f
 
t
h
e
 
v
a
l
u
e
s
 
o
f
 
t
w
o
 
v
a
r
i
a
b
l
e
s
.

T
T
E
S
T
T
h
i
s
 
p
r
o
g
r
a
m
 
c
a
l
c
u
l
a
t
e
s
 
t
h
e
'
m
e
a
n
 
a
n
d
 
s
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
o
n
;

o
r
 
e
a
c
h
 
o
f
 
t
w
o

s
a
m
p
l
e
s
 
a
n
d
 
t
h
e
n
 
c
o
m
p
a
r
e
s
 
t
h
e
 
m
e
a
n
s
 
u
s
i
n
g
 
t
h
e
 
a
s
s
u
m
p
t
i
o
n
 
o
f
 
e
q
u
a
l

v
a
r
i
a
n
c
e
,
 
u
n
e
q
u
a
l
 
v
a
r
i
a
n
c
e
 
o
r
 
p
a
i
r
i
n
g
 
o
f
 
d
a
t
a
.

V
I
.

S
c
i
e
n
c
e

A
.
 
B
i
o
l
o
g
y

D
R
O
S T
h
i
s
 
p
r
o
g
r
a
m
 
d
e
t
e
r
m
i
n
e
s
 
t
h
e
 
g
e
n
e
t
i
c
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
t
h
e
 
o
f
f
s
p
r
i
n
g
 
o
f

a
 
p
a
i
r
 
o
r
 
d
r
o
s
o
k
h
i
a
 
f
l
i
e
s
.

E
N
Z
Y
M
E

.

T
h
i
s
 
p
r
o
g
r
a
m
 
d
i
s
c
u
s
s
e
s
 
e
n
z
y
m
a
t
i
c
 
r
e
a
c
t
i
o
n
 
r
a
t
e
s
 
a
n
d
 
c
o
n
v
e
y
s
 
t
h
e
 
i
d
e
a

t
h
a
t
 
e
n
z
y
m
e
 
r
e
a
c
t
i
o
n
s
 
a
r
e
 
d
e
p
e
n
d
e
n
t
 
u
p
o
n
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
f
a
c
t
o
r
s
.

E
V
O
L
U
T
h
i
s
 
p
r
o
g
r
a
m
 
s
t
u
d
i
e
s
 
e
v
o
l
u
t
i
o
n
 
b
y
 
o
b
s
e
r
v
i
n
g
 
a
 
p
o
p
p
l
a
t
i
o
n
 
o
f
 
l
i
g
h
t
 
a
n
d

d
a
r
k
 
p
e
p
p
e
r
 
c
l
o
t
h
s
 
o
v
e
r
 
a
 
t
h
i
r
t
y
 
y
e
a
r
 
p
e
r
i
o
d
.

T
h
i
s
 
p
r
o
g
r
a
m
 
i
s
 
a
 
r
e
v
i
e
w
 
o
f
 
t
h
e
 
p
r
o
c
e
s
s
 
o
f
 
g
a
m
e
t
o
g
e
n
e
s
i
s
.
 
a
p
p
l
y
i
n
g
 
i
t

t
o
 
t
h
e
 
c
o
n
c
e
p
t
 
o
f
 
d
o
m
i
n
a
n
t
 
a
n
d
 
r
e
c
e
s
s
i
v
e
 
t
r
a
i
t
s
.

G
E
N
E
 
2

T
h
i
s
 
p
r
o
g
r
a
m
 
s
i
m
u
l
a
t
e
s
 
r
.
 
g
e
n
e
t
i
c
s
 
l
a
b
 
i
n
 
w
h
i
c
h
 
y
o
u
 
m
a
y
 
s
t
u
d
y
 
u
p
 
t
o

t
w
e
n
t
y
 
d
i
f
f
e
r
e
n
t
 
t
r
a
i
t
s
,
 
e
a
c
h
 
w
i
t
h
 
u
p
 
t
o
 
t
w
e
n
t
y
 
d
i
f
f
e
r
e
n
t
 
v
a
r
i
a
t
i
o
n
s
.

3
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r
.

A
p
p
e
n
d
i
x
 
B
 
(
d
o
n

d
.
 
)

H
A

R
D

Y
T
h
i
s
 
p
r
o
g
r
a
m
 
i
n
s
t
r
u
c
t
s
 
t
h
e
 
u
s
e
r
 
a
b
o
u
t
-
t
h
e
 
H
a
r
d
y
-
W
e
i
n
b
e
r
g
 
p
r
i
n
c
i
p
l
e
 
a
n
d

i
t
s
 
a
p
p
l
i
c
a
t
i
o
n
s
.

P
H

Q
T
h
i
s
 
p
r
o
g
r
a
m
 
e
x
a
m
i
n
e
s
 
t
h
e
 
t
h
e
o
r
y
 
t
h
a
t
 
P
h
 
s
p
e
c
i
f
i
c
i
t
y
 
c
a
n
 
b
e
 
t
r
a
c
e
d
 
t
o

t
h
e
 
1
3
1
:
1
4
v
i
o
r

o
f
 
i
o
n
i
z
a
b
l
e
 
a
m
i
n
o
 
a
c
i
d
s
 
p
r
e
s
e
n
t
 
a
t
 
t
h
e
 
a
c
t
i
v
e
'
s
i
t
e
.

B
.
B
i
o
l
o
y

L
a
b

L
O
C
K
E
Y

T
h
i
s
 
p
r
o
g
r
a
m
 
i
s
 
a
 
s
t
u
d
y
 
o
f
 
c
o
m
p
e
t
i
t
i
v
e
 
i
n
h
i
b
i
t
i
o
n
 
o
f
 
t
h
e
 
e
n
z
y
m
e
 
a
c
e
 
-

t
y
l
o
c
h
o
)
4
n
e
s
t
e
r
a
s
e
 
f
o
r
 
a
p
p
l
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 
l
o
c
k
 
a
n
d
 
k
e
y
 
m
o
d
e
l
.

M
E
M
B
R
T
h
i
s
 
p
r
o
g
r
a
m
 
l
o
o
k
s
 
a
t
 
m
e
m
b
r
a
n
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
b
y
 
s
i
m
u
l
a
t
i
n
g
 
a
n
 
e
x
p
e
r
i
m
e
n
t

o
n
 
d
i
f
f
u
s
i
o
n
.

P
H
O
S
Y
N

T
h
i
s
 
p
r
o
g
r
a
m
 
i
n
v
e
s
t
i
g
a
t
e
s
 
c
h
a
n
g
e
s
 
i
n
 
t
h
e
 
r
a
t
e
 
o
f
 
p
h
o
t
o
s
y
n
t
h
e
s
i
s
 
w
h
e
n

'
C
a
r
b
o
n
 
d
i
o
x
i
d
e
 
a
n
d
 
l
i
g
h
t
 
i
n
t
e
n
s
i
t
y
 
a
r
e
 
v
a
r
i
e
d
.

C
.
 
C
h
e
m
i
s
t
r
y

T
h
i
s
 
P
r
o
g
r
a
m
 
c
a
l
c
u
l
a
t
e
s
 
t
h
e
 
a
t
o
m
i
c
 
w
e
i
g
h
t
 
o
f
 
a
n
 
e
l
e
m
e
n
t
.

A
T
W
T

A
V
O
G
A
T
h
i
s
 
p
r
o
g
r
a
m
 
c
a
l
c
u
l
a
t
e
s
 
A
v
o
g
a
d
r
o
'
s
 
n
u
m
b
e
r
.

E
M
P
I
R

T
h
i
s
 
p
r
o
g
r
a
m
 
c
a
l
c
u
l
a
t
e
s
 
t
h
e
 
e
m
p
i
r
i
c
a
l
 
f
o
r
m
u
l
a
 
o
f
 
a
 
c
o
m
p
o
-
a
n
d
.

E
Q
U
I
L

T
h
i
s
 
p
r
o
g
r
a
m
 
c
a
l
c
u
l
a
t
e
s
 
t
h
e
 
e
f
f
e
c
t
s
 
o
f
 
c
o
n
c
e
n
t
r
a
t
i
o
n
 
c
h
a
r
g
e
s
 
o
n
 
t
w
o

e
q
u
i
l
i
b
r
i
u
m
 
s
y
s
t
e
m
s
.
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A
p
p
e
n
d
i
x
 
B
 
(
C
o
n
t
'
d
.
)

K
I
N
E
T
T
h
i
s
 
p
r
o
g
r
a
m
 
c
a
l
c
u
l
a
t
e
s
 
e
q
u
i
l
i
b
r
i
u
m
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
.

M
A
S
S
D
T
h
i
s
 
p
r
o
g
r
a
m
 
i
n
v
e
s
t
i
g
a
t
e
s
 
a
n
d
 
c
a
l
c
u
l
a
t
e
s
 
t
h
e
 
m
a
s
s

d
e
f
e
c
t
 
o
f
 
a
n
 
e
l
e
m
e
n
t
.

P
H
P
O
H T
h
i
s
 
p
r
o
g
r
a
m
 
c
o
m
p
u
t
e
s
 
t
h
e
 
P
H
,
 
P
O
H
,
 
a
n
d
 
p
e
r
c
e
n
t

d
i
s
s
o
c
i
a
t
i
o
n
 
f
o
r
 
a
n
y

w
e
a
k
 
m
o
n
o
p
r
o
t
i
c
 
a
c
i
d
.

P
R
C
N
T
T
h
i
s
 
p
r
o
g
r
a
m
 
c
a
l
c
u
l
a
t
e
s
 
t
h
e
 
p
e
r
c
e
n
t
 
c
o
h
i
p
o
s
i
t
i
o
n

o
f
 
a
 
c
o
m
p
o
u
n
d
.

S
T
O
I
C
H

T
h
i
s
 
p
r
o
g
r
a
m
 
s
o
l
v
e
s
 
m
a
s
s
-
m
a
s
s
,
 
m
a
s
s
-
v
o
l
u
m
e
,
 
a
n
d

v
o
l
u
m
e
-
v
o
l
u
m
e
 
p
r
o
b
l
e
m
s
.

D
.

C
h
e
m
i
s
t
r
y
 
L
a
b
s

A
C
B
A
T
 
1

t
)
D

T
h
i
s
 
p
r
o
g
r
a
m
 
c
a
l
c
u
l
a
t
e
s
 
m
o
l
a
r
i
t
y
 
o
f
 
a
 
b
a
s
e
,

T
r
I
l
e
c
u
l
a
r
 
w
e
i
g
h
t
 
o
f
 
a
n
 
a
c
i
d
,
-

a
n
d
 
p
e
r
c
e
n
t
 
a
c
e
t
i
c
 
a
c
i
d
 
i
n
 
v
i
n
e
g
a
r
,
,
a
c
i
d
,
 
o
r

b
a
s
e
.

C
O

A
G
E
C
U

T
h
i
s
 
i
s
 
a
n
 
i
n
v
e
s
t
i
g
a
t
i
o
n
 
i
n
t
o
 
t
h
e
 
a
r
e
a
 
o
f
 
e
l
e
c
t
r
o
l
y
s
i

C
A
L
O
R
 
1

C
a
l
o
r
i
m
e
t
r
y
 
e
x
p
e
r
i
m
e
n
t
s
 
a
r
e
 
s
i
m
u
l
a
t
e
d
 
b
y
 
p
e
r
m
i
t
t
i
n
g
 
t
h
e
 
u
s
e
r
 
t
o
 
e
n
t
e
r

m
a
s
s
e
s
 
a
n
d
 
t
e
m
p
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O
T
O
N

T
h
i
s
 
"
p
r
o
g
r
a
m
 
i
s
 
d
e
s
i
g
n
e
d
 
t
o
 
p
r
o
m
o
t
e
 
a
 
b
e
t
t
e
r
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
h
o
w
 
e
n
e
r
g
y

l
e
v
e
l
s
 
a
r
e
 
d
e
t
e
r
m
i
n
e
-
d
.

,

P
R
J
T
L T
h
i
s
 
p
r
o
g
r
a
m
 
c
a
l
c
u
l
a
t
e
s
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
s
.
 
v
e
r
t
i
c
a
l
 
a
n
d
 
h
o
r
i
z
o
n
t
a
l
 
v
e
l
o
-

c
i
t
i
e
s
,
 
a
n
d
 
s
p
e
e
d
 
o
f
 
a
 
p
r
o
j
e
c
t
i
l
e
.

R
E
F
L
C
T

A
n
 
a
n
a
l
o
g
y
 
i
s
 
g
i
v
e
n
 
f
o
r
 
a
 
l
i
g
h
t
-
r
a
y
 
r
e
f
l
e
c
t
e
d
 
f
r
o
m
 
a
 
p
l
a
n
e
 
s
u
r
f
a
c
e
 
t
o

d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
"
l
e
a
s
t
-
t
i
m
e
"
 
p
r
i
n
c
i
p
l
e
.

S
C
A
T
R

T
h
i
s
 
p
r
o
g
r
a
m
 
s
i
m
u
l
a
t
e
s
 
a
l
p
h
a
 
p
a
r
t
i
c
l
e
 
s
c
a
t
t
e
i
z
i
n
g
 
a
s
 
d
e
m
o
n
s
t
r
a
t
e
d
 
i
n

t
h
e
l

l
a
b
o
r
a
t
o
r
y
.
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A
p
p
e
n
d
i
x
 
B
 
(
C
o
n
t
'
d
.
)
(

§
N
E
L
L
.

S
t
e
l
l
'
s
 
L
a
w

p
r
e
s
e
n
t
e
d
 
p
i
c
t
o
r
i
a
l
l
y
 
b
y
 
p
l
o
t
t
i
n
g
 
t
h
e

p
a
t
h
 
o
f
 
a
 
l
i
g
h
t

r
a
y
 
a
s
 
i
t
,
c
r
'
F
i
s
s
e
s
 
a

b
o
u
n
d
a
r
y
 
'
s
e
p
a
r
a
t
i
n
g
 
t
w
o
 
d
i
f
f
e
r
e
n
t
 
m
e
d
i
a
.

S
P
A
C
E
T
h
e
 
e
f
f
e
c
t
s
,
O
f
 
s
p
e
e
d
 
o
n
 
o
r
b
i
t
a
l

m
o
t
i
o
n
 
a
r
e
 
d
e
m
o
n
s
t
r
a
t
e
d
.

V
F
I
E
L
D

T
h
i
s
 
p
r
o
i
L
a
M

p
r
i
r
i
t
s
-
a

p
i
c
t
u
r
e
 
o
f
 
t
h
e
 
r
e
l
a
t
i
v
e
 
p
o
t
e
n
t
i
a
l

f
i
e
l
d
 
s
t
r
e
n
g
t
h
s

i
n
 
t
h
e
 
r
e
g
i
o
n
 
s
u
r
r
o
u
n
d
i
n
g
 
t
w
o
 
p
o
i
n
t

c
h
a
r
g
e
s
.

H
,

P
h
y
s
i
c
s
 
L
a
b

L
E
N
S
E
S

,

T
h
i
s
 
p
r
o
g
r
a
m
 
w
i
l
l
 
s
o
l
v
e
 
l
e
n
s
 
p
r
o
b
l
e
m
s
.

I
t
 
c
a
n
 
s
o
l
v
e
 
f
o
r
 
f
o
c
a
l
 
l
e
n
g
t
h
,

o
b
j
e
c
t
 
d
i
s
t
g
n
c
e
,
 
i
m
a
g
e
 
d
i
s
t
a
n
c
e
,

o
b
j
e
c
t
 
s
i
z
e
o
r
 
i
m
a
g
e
 
s
i
z
e
.

P
H
O
T
T
L

(
A
h

e
x
p
e
r
i
m
e
n
t
 
i
n
v
o
l
v
i
n
g
 
t
h
e
 
p
h
o
t
o
e
l
e
c
t
r
i
c
 
e
f
f
e
c
t
 
i
s
 
s
i
m
u
l
a
t
e
d
 
b
y
 
t
h
e

'
 
c
o
m
p
u
t
e
r
,
 
t
o
 
e
n
a
b
l
e
 
t
h
e
 
u
s
e
r
 
t
o

d
e
v
e
l
o
p
 
a
 
q
u
a
l
i
t
a
t
i
v
e
 
u
n
d
e
r
s
t
a
n
d
i
n
g

o
f

t
h
e
 
p
h
e
n
o
m
e
A
o
n
.

,
P
L
A
N
K
T
h
i
s
 
i
s
 
a
 
s
i
m
u
l
a
t
i
o
n
 
O
f
 
t
h
e
 
e
x
p
e
r
i
m
e
n
t
 
t
o

d
e
t
e
r
m
i
n
e
 
P
l
a
n
k
'
s
 
C
o
n
s
t
a
n
t
,

t
h
r
e
s
h
o
l
d
 
f
r
e
q
u
e
n
c
y
 
a
n
d
 
t
h
e
 
w
o
r
k

f
u
n
c
t
i
o
n
 
o
f
 
a
 
m
e
t
a
l
.

S
L
I
T
S
T
h
i
s
 
i
s
 
a
 
s
i
m
u
l
a
t
i
o
n
 
o
f

Y
o
u
n
g
'
s
 
d
o
u
b
l
e
-
s
l
i
t
 
e
x
p
e
r
i
m
e
n
t
 
d
e
m
o
n
s
t
r
a
t
i
n
g

i
n
t
e
r
f
e
r
e
n
c
e
 
p
a
t
t
e
r
n
s
 
f
o
r
 
l
i
g
h
t
.

T
h
e
 
c
o
m
p
u
t
e
r
 
p
e
r
m
i
t
s
 
g
r
e
a
t
e
r
 
f
l
e
x
i
-

b
i
l
i
t
y
 
f
o
r
 
v
a
r
i
a
t
i
o
n
 
a
n
d
 
i
n
v
e
s
t
i
g
a
t
i
o
n

o
f
 
p
a
r
a
m
e
t
e
r
s
.

V
I
I
.

S
o
c
i
a
l
 
S
c
i
e
n
c
e

A
.
 
E
c
a
n
o
m
i
c
s

B
A
L
A
N
C

T
h
i
s
 
p
r
o
g
r
a
m
 
e
m
p
h
a
s
i
z
e
s
 
t
h
e
,
i
m
p
o
r
t
a
n
t
 
d
i
s
t
i
n
c
t
i
o
n
 
b
e
t
w
e
e
n
 
b
a
l
a
n
c
e

o
f

t
r
a
d
e
 
a
n
d
 
b
a
l
a
n
c
e
 
o
f
 
p
a
y
m
d
r
i
t
s
.
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A
p
p
e
n
d
i
x
 
B
 
(
C
o
n
t
'
d
.
)

C
I
R
F
L
W

T
h
i
s
 
p
r
o
g
r
a
m
 
i
s
 
a
 
s
i
m
u
l
a
t
i
o
n
 
o
f
 
t
h
e
 
c
i
r
c
u
l
a
r
 
f
l
o
w
'
O
f
 
g
o
o
d
s
,
 
s
e
r
v
i
c
e
s
,

a
n
d
 
m
o
n
e
y
 
b
e
t
w
e
e
n
 
b
u
s
i
n
e
s
s
 
a
n
d
 
t
h
e
 
c
o
n
s
u
m
e
r
 
i
n
 
a
 
f
r
e
e
 
e
n
t
e
r
p
r
i
s
e
 
e
c
o
n
o
m
y

w
i
t
h
o
u
t
 
g
o
v
e
r
n
m
e
n
t
 
c
o
n
t
r
o
l
.

C
O
N
S
M
P

T
h
i
s
-
p
r
o
g
r
a
m
 
s
i
m
u
l
a
t
e
s
 
e
c
o
n
o
m
i
c
 
d
e
p
r
e
s
s
i
o
n
 
a
n
d
 
e
q
u
i
l
i
b
r
i
u
m
 
a
s
 
e
f
f
e
c
t
s

o
n
 
c
o
n
s
u
m
p
t
i
o
n
.

G
N
P
S
U
M

T
h
i
s
 
p
r
o
g
r
a
m
 
p
r
i
n
t
s
 
a
 
s
u
m
m
a
r
y
 
o
f
 
f
i
g
u
r
e
s
 
f
o
r
 
G
N
P
'
 
,
1
 
C
O
n
s
u
m
p
t
i
o
n
,
 
I
n
v
e
s
t
m
e
n
t
,

a
n
d
 
G
o
v
e
r
n
m
e
n
t
 
s
p
e
n
d
i
n
g
 
f
o
r
 
a
 
s
e
r
i
e
s
 
o
f
 
c
o
n
s
e
c
u
t
i
v
e
 
y
e
a
r
s
.

1

I
N
O
U
T

1 ,

A
 
h
y
p
o
t
h
e
t
i
c
a
l
 
e
c
o
n
o
m
y
 
i
s
 
d
i
v
i
d
e
d
 
i
n
t
o
 
a
 
c
e
r
t
a
i
n
 
n
u
m
b
e
r
 
o
f
 
i
n
d
u
s
t
r
i
e
s
,

a
n
d
 
i
s
 
a
n
a
l
y
z
e
d
 
a
s
 
t
o
 
t
h
e
 
i
n
t
e
r
-
i
n
d
u
s
t
r
y
 
f
l
o
w
s
 
o
f
 
g
o
a
d
s
 
a
n
d
 
s
e
r
v
i
c
e
s

o
v
e
r
 
a
 
p
e
r
i
o
d
 
o
f
 
t
i
m
e
.

.
,

1

L
A
B
O
R

.
.

T
h
i
s
 
p
r
o
g
r
a
m
 
i
s
 
d
e
s
i
g
n
e
d
 
t
o
 
s
i
m
u
l
a
t
e
 
a
 
s
t
r
i
k
e
 
a
n
d
 
.
t
h
e
 
e
n
s
u
i
n
g
 
b
a
r
g
a
i
n
i
n
g

,

b
e
t
w
e
e
n
 
l
a
b
o
r
 
a
n
d
 
m
a
n
a
g
e
m
e
n
t
.

M
A
R
K
E
T

.
.

T
h
i
s
 
i
s
 
a
 
c
o
m
p
u
t
e
r
-
b
a
s
e
d
 
g
a
m
e
 
o
f
 
c
o
m
p
e
t
i
t
i
o
n
 
b
e
t
w
e
e
n
 
,
:
w
o
 
c
o
m
p
a
n
i
e
s

-

s
e
l
l
i
n
g
 
t
h
e
 
s
a
m
e
 
t
y
p
e
 
o
f
 
p
r
o
d
u
c
t
.

A
l
l
o
w
s
 
t
h
e
 
u
s
e
r
s
 
t
o
 
e
x
p
l
o
r
e
 
a
n
d
 
d
i
s
-

c
o
v
e
r
 
a
p
p
r
o
p
r
i
a
t
e
 
m
a
r
k
e
t
i
n
g
 
s
t
r
a
t
e
g
i
e
s
 
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
p
r
o
d
u
c
t
i
o
n
,

p
r
i
c
i
n
g
,
 
a
n
d
 
a
d
v
e
r
t
i
s
i
n
g
;

,
1

O
N
I
O
N
S

T
h
e
 
c
o
b
w
e
b
 
m
o
d
e
l
 
f
o
r
 
s
u
p
p
l
y
 
a
n
d
 
d
e
m
a
n
d
 
i
s
 
i
l
l
u
s
t
r
a
t
e
d
 
b
a
s
e
d
 
u
p
o
n
 
c
u
r
r
e
n
t

p
r
i
c
e
s
 
a
n
d
 
q
u
a
n
t
i
t
y
 
w
i
t
h
i
n
 
t
h
e
 
A
m
e
r
i
c
a
n
 
o
n
i
o
n
 
m
a
r
k
e
t
.

B
.

'
G
e
n
e
r
a
l

E
C
P
R
E
S
.

I

T
h
i
s
 
p
r
o
g
r
a
m
 
i
s
 
a
 
c
o
m
p
u
t
e
r
 
s
y
s
t
e
m
 
f
o
r
 
s
e
l
e
c
t
i
v
e

4
e
t
r
i
e
v
a
l
 
a
n
d
 
a
n
a
l
y
s
i
s

o
f
 
l
a
r
g
e
 
d
a
t
e
 
f
i
l
e
s
 
,
i
n
 
t
h
e
 
s
o
c
i
a
l
 
s
c
i
e
n
c
e
s
.

l
i

,
'

i

4
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C

C

A
p
p
e
n
d
i
x
 
B
 
(
C
o
n
t
'
d
.
)

I
I

E
C
P
S
U
R

,
-
,

T
h
i
s
 
p
r
o
g
r
a
m
 
w
i
l
l
 
p
u
t
 
r
e
f
o
r
m
a
t
t
e
d
 
O
p
s
c
a
n

d
A
t
a
 
i
n
t
o
 
"
E
c
p
r
e
s
"
 
f
i
l
e
 
f
o
r
m
a
t
.

E
C
P
S
U
V

T
h
i
s
 
p
r
o
g
r
a
m
 
e
n
a
b
l
e
s
 
t
h
e
 
u
s
e
r
 
t
o
 
c
r
e
a
t
e
 
v
a
r
i
a
b
l
e
 
n
a
m
e
s
 
a
n
d
 
d
e
s
c
r
i
p
t
i
o
n
s

f
o
r
 
a
n
 
"
E
c
p
r
e
s
"
 
s
t
u
d
y
.

F
O
R
M
A
T

T
h
i
s
 
p
r
o
g
r
a
m
 
w
i
l
l
 
p
u
t
 
r
a
w
 
O
p
s
c
a
n
 
d
a
t
a
 
i
n
t
o
 
t
h
e
 
f
o
r
m
a
t
 
n
e
c
e
s
s
a
r
y

f
o
r
 
"
E
c
p
s
u
r
.
"

1
1

P
O
P
N
o
 
d
e
s
c
r
i
p
t
i
o
n
 
a
v
a
i
l
a
b
l
e
:

04'

U
S
P
O
PN
o
 
d
e
s
c
r
i
p
t
i
O
n
 
a
v
a
i
l
a
b
l
e
.

C
Q

A
l
s
o
 
s
e
e
s
t
a
t
i
s
t
i
c
s
 
l
i
s
t
 
u
n
d
e
r
 
m
a
t
h
e
m
a
t
i
c
s
:

C
.
 
:
H
i
s
t
o
r
y

C
I
V
W
A
R
.

T
h
e
 
C
i
v
i
l
 
y
a
r
 
i
s
 
r
e
l
i
v
e
d
 
w
i
t
h
 
t
h
e
 
u
s
e
r
 
c
o
n
t
r
o
l
l
i
n
g
 
t
h
e
 
r
e
s
o
u
r
c
e
s
 
o
f
 
t
h
e

S
o
u
t
h
 
a
n
d
 
p
o
s
s
i
b
l
y
 
c
o
m
m
a
n
d
i
n
g
 
t
h
e
 
C
o
n
f
e
d
e
r
a
c
y
 
t
o
 
a
 
v
i
c
t
o
r
y
.

E
L
E
C
T
 
1

B
a
s
e
d
 
o
n
 
h
i
s
t
o
r
i
c
 
e
l
e
c
t
i
o
n
s
 
f
r
o
m
 
1
8
2
8
-
1
8
9
6
,
 
t
h
e
 
u
s
e
r
 
w
i
l
l
 
a
l
l
o
c
a
t
e
 
r
e
-

-
s
o
u
r
c
e
s
 
t
o
w
a
r
d
 
p
a
r
t
y
.
 
i
m
a
g
e
,
 
a
n
d

p
o
l
i
c
i
e
s
 
i
n
 
a
n
 
e
f
f
o
r
t
 
t
o
 
g
e
t
 
h
i
s
 
c
a
n
d
i
-

d
a
t
e
 
e
l
e
c
t
e
d
.

E
L

2

I
I

I
I

B
d
 
o
n
 
h
i
s
t
o
r
i
c
 
e
l
e
c
t
i
o
n
s
 
f
r
o
m
 
1
9
2
0
-
1
9
6
8
,
 
t
h
e
 
u
s
e
r
 
w
i
l
l
 
a
l
l
o
c
a
t
e
 
r
e
-

?
)

s
o
u
r
c
e
s
 
t
o
w
a
r
d
 
p
a
r
t
y
,
 
i
m
a
g
e
,
 
a
n
d
 
p
o
l
i
c
i
e
s
 
i
n

a
n
:
,
t
f
o
r
t
 
t
o
 
g
e
t
 
h
i
s
 
c
a
n
d
i
-

I
I

d
a
t
e
 
e
l
e
c
t
e
d
.

E
L
E
C
T
 
3

T
h
e
 
c
a
m
p
a
i
g
n
 
f
o
r
 
t
h
e
 
p
r
e
s
i
d
e
n
c
y
 
i
s
 
d
i
v
i
d
e
d
 
i
n
t
o
 
p
e
r
i
o
d
s
 
w
i
t
h
 
t
h
e
 
r
o
l
e
s

o
f
 
c
a
n
d
i
d
a
t
e
,
 
C
a
m
p
a
i
g
n
 
m
a
n
a
g
e
r
,
 
s
p
e
c
i
a
l
 
a
d
v
i
s
o
r
,
 
s
p
e
e
c
h
w
r
i
t
e
r
,
 
m
e
d
i
a

e
x
p
e
r
t
,
 
a
n
d
 
f
u
d
-
r
a
i
s
e
r
,
 
b
e
i
.
g
 
a
s
s
u
m
e
d
 
b
y
 
t
h
e
 
u
s
e
r
s
 
w
h
o
 
w
i
l
l
 
a
t
t
e
m
p
t
 
t
o

a
l
l
o
c
a
t
e
 
t
h
e
i
f
 
r
e
s
o
u
r
c
e
s
 
i
n
 
o
r
d
e
r
 
t
o
"
 
e
l
e
c
t
 
t
h
e
i
r
 
c
a
n
d
i
d
a
t
e
.
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I

A
p
p
e
n
d
i
x
 
B
 
(
C
o
n
t
'
d
.
)

D
.

P
o
l
i
t
i
c
a
l
 
S
c
i
e
n
c
e
 
a
n
d
 
L
a
w

C
O
N
U
N
E

T
h
i
s
 
i
s
 
a
 
s
i
m
u
l
a
t
i
o
n
 
i
n
 
w
h
i
c
h
 
y
o
u
.
 
h
a
v
e
 
b
e
e
n
e
l
e
c
t
e
d
 
p
r
e
m
i
e
r
 
o
f
 
a
 
s
m
a
l
l

c
o
m
m
u
n
i
s
t
 
i
s
l
a
n
d
 
a
n
d
 
m
u
s
t
 
t
r
y
 
t
o
 
r
e
m
a
i
n
'
i
n
 
p
o
w
e
r
.

E
L
E
C
T
 
1
)

E
L
E
C
T
 
2
)

-
S
e
e
 
d
e
s
c
r
i
p
t
i
o
n
s
 
u
n
d
e
r
 
"
C
.
 
H
i
s
t
o
r
y
.
"

E
L
E
C
T
 
3
)

G
V
O
T
E
T
h
i
s
 
s
i
m
u
l
a
t
i
o
n
 
d
e
t
e
r
m
i
n
e
s
 
t
h
e
 
p
r
o
b
a
b
i
l
i
t
y
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DISTRIBUTION OF COMPUTER EDUCATION

CURRICULUM GUIDES

September,. 1975

Christiana High

1. Business Education Department through Mrs. Grace Owen
2. Mathematics Department through Mr. Jack Baldino
3. Science Department through Mr. Edwin Stowell
4. Social Studies Department through Mr. Frank Hagen,
5. Mrs. Anna Bliley, Summer Workshop participant
6. Mr. Peter Dewitt, Summer Workshop participant
7. Mr. Richard Groo, Summer Workshop participant
8. Mr. Gilmore Ott, Principal

- 9. Mr. Vern Wolf, Associate Principal

(8).
(8)

(7)
(11)
(1)
(1)
(1)"
(1)
(1)

Glasgow High

1. Business Education Department through Mr. Thomas Concavage (5)
2. Mathematics Department through Mr. Ted Miller (10)
3. Science Department through Mr. Ronald Hull (7)
4. Social Studies Department through Mr. Thomas Stewark (12)
5. Miss Sally Bowser, Summer Workshop participant (1)
6. Mr. Phillip DeWeese, Summer Workshop, participant (1)
7. Ms. Frank Dickerson, Summer Workshop participant (1)
8. Ms. Jane McPann, Summer Workshop participant (1)
9. Ms.. Nancy Pierce, Summer Workshop participant (1)
10. Mrs. Suzanne Steinberger, Summer Workshop participant (1)
11. Mr. John Brandt, Principal (1)
12. Mr. Thomas Comer; Associate Principal (1)

Newark High

1. Business Education Department through Ms. Begecca Feikls (9)
2. Mathematics Department through Mr. Rodney Hart ,--- (12)
3. Science Department through Mr. Donald Allen (9)
4. Socidl Studies Department through Mr. Michael Epler (12)
5. Mr. Kenneth Weinig, Summer Workshop participant (1)
6.

'Mr.

Otto, Summer Workshop participant (1)
7. Mr. William Stockebrand, Principal (1).

8. Mr. Richard Musselman, Associate Principal (1)."

,Others

1. D'r. John Allen, Deputy Superintendent
2. Mr. Nelson Freidly, Director of Secondary Education
3. Dr. Loren Thompson, Director of Instruction
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THE DEVELOPMENT AND IMPLEMENTATION OF A

DISTRICT COMPUTER'EDUCATION PROGRAM

APPENDIX B

Staff Development

,B1: Funding Approval for Staff Member to Attend
In-depth School

B2: Report on the Attendance of a Staff Member at an
In-depth Computer Training School

B3: Spring Computer Inservice Workshop ClaSs List

B4: Spring Computer Inservice Workshop Objectives

B5: Spring Computer Inservice Workshop Assignment Sheets

B6: Invitations for Computer Informational Meetings

B7: Proposal for Summer Computer Workshop for Teachers

B8: Request to Principals to Identify Summer Computer
Workshop Participants

B9: Invitation to Summer Computer Workshop Participants

B10: Summer Computer Workshop Participant List

B11: Summer Computer Workshop Agenda, Objectives, and
Worksheets

B12: Glasgow High School Summer Workshop Proposal

B13. Christiana High School Summer Workshop Proposal
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Report on the Attendance of a Staff Member at. an4"In-Depth
Computer Training School
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A REPQRT ON MR. DARRELL PELLEY'S ATTENDANCE

AT THE WANG LABORATORIES IN-DEPTH COMPUTER TRAINING SCHOOL

February 12, 1975

With the installation of the computer system at Glasgow

High School in the fall of 1974, it quickly became evident

that there was a need for at least one person to have in-depth

training on the system. This was especially crucial if the

hardware was to be used effectively in furthering individ-

ualization in the areas of mathematics and science. Thus, the

funds which remained from the Del Mod "Humanizing Mathematics

and Science" Project were used to send Mr. Darrell A. Pelley

to the five day in-depth training school at Wang Laboratories

located in Tewksbury, Massachusetts.

Mr. Pelle,attended the school during the week of

February 3, 1975. This particular week wa. chosen in order

that his training would be accomplished prior to the first

district-wide inservice day. This was necessary because

Mr. Pelley was scheduled to conduct a workshop on computer

education on those days.

Mr. Pelley's reaction to the school was extremely positive.

He related that the class size was limited to eight partici-

pants. Also, an attempt was made to create a group with

different backgrounds and varied application interest areas.

Thus, he was tl,e only educator in his group and had an oppor-

tunity to interact with people involved in military, medical,

industrial, and construction applications.
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The training Mr. Pelley received was very valuable-for him

personally. His expdrtise can also be tapped as the district

moves forward with its plans for computer education.

mhh

Funds e.Tended for Mr. Pelley's training were as follows:

A. Tuition $385.00

B. Travel and Motel 209.11

C. Substitution 130.00

TOTAL $724.11
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Spring CoMputer Inservice Workshop Class List
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DATE:

KQUEME122-7COMarai---- Location
Glasgow-N.S., Room M-208

ATTENDANCE VERIFICATION FORM

Participants:

Carol Brown, GHS

Ted Miller, GHS

Darrell Pelley, GHS

Ron Hull, "GHS

Dock Williams, GHS

G. Alderson, NHS

M. A. Pelley, NHS

L. Bartle, NHS

M. Doughty, NHS

R. Feikls, NHS

Glenn Craig, Smith

William Lewis, Chris-Salem

Kathy Williams, Gauger

Barbara Jones, Gauger

Georgia Cressman, Gauger

Faye deFarkas, McVey

Nicol() Fera, GHS

Elaine Matt, \GHS

Carl Jacobson, GHS

John Persinger, Sterck

Jack Baldino, CHS

Kathleen Elliston, CHS

Steven Palmer, CHS

William Murphy CHS

Bill Johnstone, NHS

Ken Klimek, CHS

Lois Watson, GHS

.11.11111011%.

0-op:

fgsri_oxr

P &ss ckl. GiS

........

Please verify your attendance on this date by initialing next to your
name.

Verified by:
dROeF LEADEi DATE

Return completed form to: DIRECTOR OF INSTRUCTION

mjh
12/15/72
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Spring Computer Inservice Workshop Objectives
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I. The objectives of this workshop
4o,

A..;?For participants who know little
computers and BASIC language:

1. Learn some elet-entary BASIC
sramming techniques.

2. Practice programming the Wang 2200 and use some
of its peripherals.

3. Discover some tasks that Glasgow's Wang system
cail do for you and your subject area.

B. For participants who know BASIC and are already
familiar with a computer system:

COMPUTER WORKSHOP,
No. 22

February 14, 1975

or nothing about
r

commands and pro-

a. Learn how to operate Glasgow's Wang 2200 system.

2. Use your knowleage of BASIC and programming
techniques on the 2200 to'learn of its specific
powers (and limitations).

230
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Spring Computer Inservice Workshop Assignment Sheets
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MINT

+, if 1
order: ( )

A

-

AM, 1:7, sea, LOG, EXP, SGN
SIN, COS, TAN, ARC , ATN, RND

SELECT g

L7T.

Aosirnment statement

Variables: letter
letter. digit

*-RESET
1. Clears screen

- CLEAR 4

1. Clears screen
2. Removes all program statements

Initializes all variables

Line numbers From 1 to 9999

GO TO
Unconditional branch

- RUN
Instructs computer to

HALT/STEP
.1.xecuze program statements
Execute program one line at a time

-RESET
11 Halts .program execution

-LIST .

"reprints all current
program statements

232

11

1. 3,4. + 6

2. 2(5 + 7) - 3

5(2') , 52, 510, 550

fri
4. Sinr-3

cos- tan4
' 3'

Sin 60° cox 60°., tan 45a,

6. LET X 5

PRINT X

7. LET X X +1
PRINT X'

8. A B C8 C28 XY
2D 5F WS W13 W2,
H7 09 Il J9 IOU.
F-2 3 X.3., .1

9. 10 LET X %--

20 PRINT X, X12, X13
30 LET X- = X 4 1
40 GO TO 20



IF

IF THEN
conditional branch
transfers to given line if
condition is satisfied,
otherwise gos on to next
line.

EN')

stops program execution6

and displays amount of
available memory.

PRINT "
characters enclosed in
quotes are displayed
on screen.

)

10 X =, 1 1

wit PRINT X 2+X9 2TX
30 X = X + 1
40 IF X < 10 THEN 20
'di END

10 X = 1

20 PRINT X. 2+X9 X1.29 2fX
0 X = + 1

40 IF X < 10 THEN 20
50 END

15 PRIN7 "NUMEEPH9 "DOUBLED",
-SAVE

-LOAD

stores current program
on tape ,

.

places previously saved program
3from tape into computer memory

10 X = 1

20 Y = 2

PRINT; 40 PRINT X9Y9,7
semicolon causes fields
to be ignored end output

t4qis packed together.
10 X =

7 =---;

40 PPI/i1TX9Y97
50 PP,INT X; Y;

INPUT
s--causes computer to stop

execution and await operator
input. Displays question mark. 30 INPUT '.19 Y9

40 PRINT X9Y9:
5O PRINT X; Y;

I

233 :
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g".

INPUT "

same as PRINT "
and INPUT

FOR TO
provides automatic looping

NEXT

'gray variables
lists of related quantities
may be given a single name.
e.g. st

3
A

121

4

DIM A(n)
reserves computer space
for an array of n elements.

string variables
same as variables
except store strings
of characters in the
"box" instead of Values

GRADES

4?

10 INPUT A,E,CD'f,F
20 G = (J44-B+c+D+P+F)/6
30 PRINT "AVE = "; G

6.)
110 INPUT "ENTER GPAITS",A9P,C'D,E?
20 G = (A+E+C+11+E+F)/A
'30 PRINT "AVE = "; G

(3)
10 PRINT "ENTER GPADES"
20 FOR I = 1 TO 6
SO INPUT G
40 S = S +
50 NEXT I

60 A = S/6
70 PRINT "AVE = "; A

5. DIM G(6)
10 PRINT "ENTER GRADES"
20 FOR I = 1 TO 6
25 PRINT "TETT '1;I;
3U INPUT GU)
40 S = S + G(I)
5A NEXT I
60 A = S/6
70 PRINT "AVE = "; A

234 M, A14, its-4
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NEWARK SCHOOL DISTRICT
OFFICE OF INSTRUCTIONAL SERVICES

NEWARK, DELAWARE

May 5, 1975

MEMORANDUM TO: Mr. Ott, Christiana High
Mr. Stockebrand, Newark High

FROM: F. Neil Walzl
e? Supervisor of Mathematics

RE: Visitation to Glasgow Computer Facilities

We are having a short workshop on Wednesday, May B4, at
Glasgow High for the purpose of giving staff members of
Christiana High and Newark High an opportunity to see and try
the computer facilities there. If you or any members of your
staff are'interested in attending, we will start about 3:15
in Room M-208 and continue as long as necessary.

Some of your staff members are already familiar with the
equipment because they attended the district in-service work-
shop or are serving on the district computer education
committee. However, there are probably others who also have
an interest in computer education.

This meeting, while of interest to Math and Science
teachers, should not be considered as exclusively for them.
It is open to all staff members. If any are interested, please
tell them they are welcome to attend. It is not necessary
to pre-register, but if you get an approximate count, please
let me know.

Thank you.

FNW/clp

cc: Mrs. Bonney
Mr. Freidly
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NEWARK SCHOOL DISTRICT
OFFICE OF INSTRUCTIONAL SERVICES

NEWARK: DELAWARE

May 5, 1975

MEMORANDUM TO: Mr. Bab, Shue Middle School

'Ill'

Mr. Levy, Ogle own Middle School

i)
FROM: F. Neil Walzli 0*'

Supervisor oflAathematics

RE: VISITATION TO GLASGOW COMPUTER FACILITIES
<..

We are having,a short workshop on Wednesday, May 21 at
Glasgow High for the purpose of giving staff members of
Christiana High and Newark High an opportunity to see and
try the computer facilities there. If you, or any member
of your staff, are interested in attending we will start
about'3:15 in Room M-208 and continue as long as necessary.

Some of your staff members are already familiar with the
equipment because they attended the District inservice
workshop or are serving on the District computer education
committee. However, there are probably others who also have
an interest in computer education.

This meeting, while of interest to Math and Science teachers,
should not be considered as exclusively for them. It is
open to all staff members. If any are interested please
tell them they are welcome to attend. It is not necessary
to pre-register, but if you get an approximate count
please let me know.

Thank you.

FNW /clp

cc: Mrs. Bonney
Mr. Freidly
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NEWARK SCHOOL DISTRICT
OFFICE OF INSTRUCTIONAL SERVICES

NEWARK DELAWARE

May 5, 1975

MEMORANDUM TO: Dr. Ferguson, Central Middle School
Dr. Thompson, uger Middle School

.g.'FROM: F. Neil Walz1' ittvj

Supervisor of Mathematics

RE: VISITATION TO GLASGOW COMPUTER FACILITIES

We are having a short workshop on Thursday, May 22( at
Glasgow High for the purpose of giving staff members of
Christiana High and Newark High an opportunity to see and
try the computer facilities there. If you, or any members
of your staff, are interested in attending, we will start
about 3:15 in Room M-208 and continue as long as necessary.

Some of yOur staff members are already familiar with the
equipment because they attended the District inservice
workshop or are serving on the District computer education
committee. However, there are probably others who also have
an interest in computer education.

r.
This meeting, while of interest to Math and Science teachers,
should not be considered as exclusively for them. It is open
to all staff members. If any are interested, please tell
them they are welcome to attend. It is not necessary to
pre-register, but if you get an approximate count, please
let me know.

Thanks you.

FNW/clp

cc: Mrs. Bonney
Mr. Freidly
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Proposal for Summer Computer Workshop for Teachers
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NEWARK SCHOOL DISTRICT
OFFICE OF THE DIRECTOR OF INSTRUCTION

NEWARK, DELAWARE

MEMORANDUM TO: Neil Walzl

FROM: Catharine Y. Bonney

RE: WORKSHOP' PROPOSAL- Staff Development. Computers

We arc in receipt of your request for funds to conduct a workshop.
Approval has been granted for this proposal in the amount of
$ 2,506.50

Grant is awarded pending receipt of the following:

X

X

List of participants by name. Please indicate if
the person is a workshop coordinator /leader and
should receive $8.10 per hour, a participant and
should receive $5.30 per hour, or under contract
and should receive no additional pay;

Name, title, social security number, and DELAWARE
LICENSE NUMBER of paid resource persons/consul.tants.
Their function and remuneration rate should be
spelled out: CONSULTANTS MAY NOT BE EMPLOYED
UNLESS THEY HAVE A DELAWARE LICENSE NUMBER AND HAVE
SIGNED A CONSULTANT CONTRACT (Available upon request
from this office).

Copies of materials and curriculum guides developed.
(These may be submitted at the. conclusion of the
workshop);

Plans and procedures for evaluatiocl of the workshop:

X Upon completion of the workshop, a workshop evaluation

X

and attendance record report should be submitted;

Finalized Agenda including dates, times, and locations

THIS GRANT WILL EXPIRE ON July 18, 1975

Funds not encumbered through this office by 7/18/75
will revert without further notice.

Please notify this office of any, change in workshop
dates which might affect this grant.

ADDITIONAL COMMENTS:

X__ Initial report due July 18, 1975
Final report due December, 1975 210



h:e ,14 h
1004 (Rev. 12/74)

UNDING REQUEST FOR PROGRAM
STAFF DEVELOPMENT ACTIVITIES

ATP SUBMITTED: April 25, 1975

NEWARK SCHOOL DISTRICT
Newark, Delaware

FOR OFFICE USE
ApproVed:
Date:
Amount:
Fidget:
111.Ltial Report Due:
Final Report Due:
Funds Revert:

Person(s) Making Request F. Neil Walzl Administration Building - ,i

Name School .

--..
. 1

Type of Request: Check appropriate line in BOTH Column A and B

Column A Column B

x staff development
program development

school level
district level

Respond as carefully as possible to each of the follOwing questions:

A. Statement of the problem to be considered;

B. -1. List the alternatives you have already attempted as a

means of dealing with this problem;
2. List any activities that others in the district or elsewhere

have already undertaken to deal with the problem;

C. List your major goals and objectives in the following areas:

1. Preparation of instructional materials, curriculum guides,

course outlines, etc.;
2. What new or improved competencies do you expect teachers'

to have as a result of this activity;

3. What new or improved competencies do you expect students

to have as a result of this activity;

D. Describe the activities to be carried out (include a copy of

the program or an agenda, whicheveris applicable);

E. Given the response to B, why is the activity you proposed

in D needed?
F. Evaluation:

l. Describe the procedures for evaluating the activities

(upon completion of the activity);

2. Describe the procedures you will use, and determine the

date for final evaluation concerning:

a. degree of success in achieving the aims listed in C;

b. impact on the school program, including student and/or

staff behavioral changes.

Reports:
A. A report of your activities, including the evaluation results

described in F 1, will be due -one week after the activities

are concluded.
B. A final report will be due upon completion of your final

evaluation.

REQUESTS SUBMITTED ON FORM #1004 WILL BE CONSIDERED AS FOLLOWS:

Requests for fall inservice (up to Christmas break) will be reviewed

the third Monday in September
Requests for winter inservice (after Christmas break) will be reviewed

the third Monday in November
Requests for summer inservice will be reviewed the third Monday

in March 4
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V. BUDGET (include breakdown by categories, i.e., participants,
resource persons, materials, etc.)

°Categories Justification *

Personnel:

Leaders

1

.

15 hours @ 8.10/hr.
To conduct the workshop & provide
the necessary leadership.

-S:,,)

$121.50

Participants

30 Teachers

4t:=..ro.

15 hours at 451-311/hr.
Partipants will learn the
techniques necessary to apply
computer concepts in their
classrooms.

.

447445,44

°

''''--

Resource Persons

Supervisor of
Mathematics

..

v

Released time
Substitutes

,

Materials &
Supplies . _

Clerical and
Other ..

.

* *

TOTAL

Justification for each Budget category should be presented in
terms of the tasks to be accomplished, services rendered, etc.,
and in relation to the realization of the major goals and
objectives, by number, listed in C.

Participant amounts should reflect the state scale and the
degree of involvement of,the participants.

ad
SIG TURF OF PERSON4REQUESTING'FUNDS

Return in Duplicate to:

Director of Instruction

212
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'A REQUEST FOR STAFF DEVELOPMENT FUNDS'

FOR THE SUMMER OF 1975.

TO TRAIN TEACHERS TO USE COMPUTERS

III. A & B In order for students to meet the updated
gbals an4 objectives for computer education
in the district, there is a need for
,vadditional teacher training in the field
of computer education. an the past the
training of teachers in computer education
has been lagely 1.1.mited tomathematics
and science teachers. Through courses which
have been offdred at the University of
Delaware, many math and science teachers
have been trained in computer programming,
but there hasbeen no training in the actual
utilizata.on of computers in the curriculum
of the ,.district. Furthermore, the training
that has been received by teachers has been
highly theoretical in nature. Activities
attempted elsewhere -in training people in
computer education have been also largely
limited to mathematics and science teachers.
Thus, the problem is two fold. One, to'
involve teachers other than mathematics
and science teachers in the field of computer
education and two, to instruct all teachers,
including mathematics and science teachers,
as to how computer education activities can
be incorporated into their classroom teaching
techniques.

C. A list of the major goals and objectives are
as follows:

1. Teachers will be able to access
and utilize canned programs for .

.computer education,.
`

'2.' Teachers will be able to make
simple computer programs which
can be, used in their classroom.

3. Teachers will'utilize their computer
programming techniques and knowledge
of canned programs, etc. in their
existing courses to-add a dimension
to thege courses which will help
students meet the goals'and
objectives o the district in,

243
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D. Activities will include a 15 hour workshop
designed to:

1. Teach teachers how to access
existing computer facilities.

2. Teach teachers how to write simple
computer programs.

3. Teach teachers how to utilize
computer programming techniques
and canned computer programs in
their courses.

4. Make teachers aware of those things
that exist in the computer education
field which are applicable in. their
own subject areas.

The tentative dates of the workshop will be
June 23-27 inclusive.

E. This kind of activity is needed due to the fact
that there are no other places to which teachers can
turn to learn how computer education can be specif-
ically used at the high 'school level.- Activities or,
courses which are offered at the university level
are usually directed toward indepth computer'
programming or specific topics in mathematics re-
lated to computer programming. There have been no
offerings at stil'at level which teachers can turn to
to learn about the implementation of computer
education in their courses.

Pr

F. Evaluation techniques will include the following:

1. Participants wil1,3evaluate the degree
to which the workshop met the objectives
as spelled out on the first day.

2. A follow-up study will be conducted
during the fall of the year by. the
supervisor of mathematics to determine
if the techniques learned'by the
teachers dpring the workshop are being
utilized in their courses.

r
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3: A follow-up study will also be done
during the school year to' detdrmine
if there are additional students
involved in activities in computer
education.

, . ,- ,..
.

A. A report of the activities' of the workshop will, be .;

completed and submitted approxiMately one week after'
the summer workihop activities have concluded: .'

=

B. A final report will be submitted 'at the end of 'the
first temester.of the 1975 -76 school year.

FNW:bap
4/2505
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APPENDIX B8

Request to Principals to Identify Summer, Computer Workshop
Participants ,
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NEWARK SCHOOL DIS RICT
OFFICE OF INSTRUCTIONA SERVICES

NEWARK, DELAWAR

_...

May 8,, 1975

MEMORANDUM TO: Mr. Ott, Christiana High
Mr. Wolf, Christiana High
Mr. Brandt, Glasgow High ,

6
Mr. Comer, Glasgow High
Mr. Stockebrand, Newark High
Mr. Musselman, Newark High

)-FROM: F. Neil Walzl (

Supervisor of Mathematics

.
RE: Computer Training Workshop for Teachers

Approval 11114' been granted by the district for a 15 hour
computer training workshop for teachers. This workshop will
be held from 1:00 p.m. to 4:00 p.m., on June 23-27, inclusive.
The site will be.Glasgow High School, Room M208. /

/
Each school can send 10 participants. No credit will be
given, but participants will be paid at the rate of $5.40 per
hour.

The choice of whc you send is yoursbut; I would encourage you
to send teachers representing as many departments as possible.
In particular, the business department should be represented.
Participants do not need to have a mathematical background only
a desire to learn something about computer education:

"-

Would you please send me a list of those planning to attend by
June 2, 1975.

Also, you or any of your administrative staff are most welcome
to attend. If any administrators do plan to attend, do not
count them as part of the 10 positions allocated unless they are
10 month

Thantss.

FNW:bap
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PLEASE RETURN BY JUNE 1, 1975 TO F. NEIL WALZL, ADMINISTRATION

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Participants for Computer Training Workshop

Name Department
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Invitation to Summer-C6iniarter Workshop Participants
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ADMINISTRATION SUILDINO
83 EAST MAIN STREET

Dear

NEWARK SCHOOL DISIIRCT
NEWARK, DELAWARE 19711

TELEPHONE 302 731.2000

May 30, 1975

The following information pertains to the computer
training workshop which you will be attending.

Place - Glasgow High School, Room M-208
Dates - June 23-27, 1975 inclusive
Time - 1:00 p.m. - 4:00 p.m.
Rate of Pay - $5.40 per hour
Instructor - Carl Jacobson, Glasgow High Mathematics

Teacher

The purpose of the workshop will be to familiarize you
with the equipment at Glasgow High Sthool and to consider ways
you might incorporate the use of the computer into your
instructional strategies. The instructor will assume that
you are entering the "world of computers" at point zero so
don't be concerned if you,have no previous experience.

If you find that you cannot attend, please let me know
as soon as possibl.e.

If I don't hear from you, I will assume you will be
attending and will expect to see you at Glasgow High on
June 23rd.

FNW/mhh

Sincerely,

Neil Walzl
Supervisor of Mathematics
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Summer Computer Workshop Participant List
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I.

COMPUTER TRAINING

1

PARTICIPANT

CHRIST/ANA HIGH

WORIESROP FOR TEACNERS

LIST

DEPARTMENTNAME

1. Ralph Graham ScienAs
2. Edwin Stowell Science
3. Grace Owen Business Education
4. Howard Gerkin Mathematics
5. Anna Billey English
6. Peter DeWitt English
7. Richard Groo English
8. Robert liable Social Studies
9. Myron Lazarus Social Studies

10. Thomas Mahler Social Studies
11. Kristine Rosenberger Social Studies
12. Kenneth Williamson Social Studies

II. GLASGOW HIGH

1. Hubert Prettyman Businesi Education
2. Frances Dickerson Reading
3. Jane Meann Englieh
4. Suzanne Steinberger English
5. Judith Ashman Social Studies
6. Elaine Matt Social Studies
7. Thomas Stewart Social Studies
8. Sally. Bowser Physical Education
9. Phillip Deweese Physical Education

10. Nancy Pierce Counseling
11. Cheryl Wheatley Special Education

III. NEWARK HIGH

1. Clair Clawson Science
2. William Harrison Science
3. Charlene Coder Business Education
4. Rodney Hart Mathematics
5. Barbara Kendall Mathematics
6. Kenneth Weinig English
7. Michael Doughty Social Studies
8. Michael Epler Social Studies
9. Harry Hudson Social Studies

10. James Otto Industrial Arts

mhh
6/16/75
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COMPUTER TRAINING woutaiyok,
PARTICIPANT LIST
June 23 -27, 1975

I. CHRISTIANA HIGH SCHOOL

DEPARTMENT

---

NAME

1. Ralph Graham
2. Grace Owen

Sciext

Buliinites' Ed ucatiiiii

3. Anna Bliley
4. Peter DeWitt

English
English

5. Richard Groo English
6. Robert Hable Social Studies
7. Myron Lazarus Social Studies
8. Thomas Mahler Social Studies
9. Kenneth Williamson Social- Studies

II. GLASGOW HIGH

1. Hubert Prettyman Business Education
2. Frances Dickerson Redding
3. Jane McFann English
4. Suzanne Steinberger Enstlish

5. Judith Cushman Social Studies
6. Elaine Matt Social Studies
7. Thomas Stewart Social Studies
8. Sally Bowser Physical Education
9. Phillip Deweese Physical Education

10. Nancy Pierce Counseling
11. James Zelonis Mathematics

III. NEWARK HIGH SCHOOL

1. Clair Clawson Science
2. William Harrison Science
3. Charlene Coder Business Education
4. Rodney Hart Mathematics
5. Barbara Kendall Mathematics
6. Kenneth Weinig English
7. Michael. Doughty Social Studies
8. Michael Epler Social Studies
9. Mary Hudson _S104140._Stmlivs_

10. James Otto Industrial Arts

253
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Summer Computer Workshop Agenda, Objectives, and Worksheets
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1
COMPUTER WORKSHOP FOR TEACHERS.

June 23-27, 1975

AGENDA*

I. Introduction

II. Objectives of the Course
i

III. "The World of Computers" - An Overview

IV. Computer Applications at Glasgow High School

V. An Introduction to the Wang Computer

VI. The Power of Computers

VII. The Limitation of Computers

VIII. The Wang Computer in the Immediate Mode

IX. Communicating with the Computer r BASIC Commands

X. Computer Goals and Objectives for tht: Newark School District

*Due to the nature of the workshop and the varied
backgrounds of the participants, the order of items
might be changed and/or items can be modified.
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COMPUTER TRAINING WORKSHOP FOR TEACHERS

OBJECTIVES

I. For all participants

To develop an awareness of the role of computers in
education and administration.

To provide each participant with minimal "hands on"
computer experience with the WANG 2200 system.

To expose the capabilities and limitations of an "in
hs,use" system.

To consider the usefulness of the computer as a tool
with many educational and administrative applications.

To introduce each participant to the BASIC language and
some elementary programming techniques.

II. For participants already familiar with BASIC and a computer
system

To learn to operate the WANG 2200 and its peripheral
devices.

To utilize the participants'existing pfogramming know-
ledge to learn the specific powers and weaknesses of the "in
house" system.

4

mhh
6/19/75

1

I

0
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B ASIC

Vocabulary Exercises

P INT

-, 4v, /, t
order: ( )

*9 /
4., -

RS, TNT, LOG, EXP, SGN
COS, TAN, ARC ATN, RND

SELECT 4

1. 3 + 4 + 6

2. 2(5 + 7) - 3

5(2) 52, 510, 550

7t-
4. Sin-

3
'cos-- tan-1r-

' 4

5. Sin 60°, cox 60°', 'tan 45°

LET 6. LET' X . 5
4ssiEnment statement PRINT X

Variables: letter
letter digit

1. Clears screen

Clears screen
Removes all program statements
Initializes all variables

Line numbers From 1 to 9999

GO TO
Unconditional branch

-RUN
Instructs computer to

- HALT/STEP
Execute program statements

. Execute program one line at a time

-RESET
al Halts program execution

-LIST
,reprints all current
program statements

257

7. LET X . X + 1
PRINT X

8. A B C8 C28 XY
2D 5F V8 W13 W2
H7 09 Il J9 IOU
F-2 3 X3.1

6

9. 10 LET X 1
20 PRINT X, XT2, X13
30 LET X = X + 1
40 GO TO 20



IF TH7N
conditional branch
transfers to given line if
condition is satisfied,
otherwise goes on to next
line.

ENT;
stops program execution
and displays amount of
available memory.

' PRINT " 11

characters enclosed in
quotes are displayed
on screen.

-SAVE
stores current program
on tape

-LOAD
places previously saved program
from tape into computer memory

PRINT;
semicolon causes fields
to be ignored and output
is packed together.

INPUT
causes computer to stop
execution and await operator
input. Displays question mark.

10 X mg 1

2 PRINT X, COX, X1.2; 2tX
30 X = X + 1

40 IF X < 10 THEN 20
50.END

25S

10 X = 1

20 PRINT Xr 2+.X,
30 X = X + 1
40 IF X < 10 THEN 2
50 END

XT2, 2tX

15 PRINT "NUMBER", "DGUBL,ED",

10
20
:30

40

*3
1

Y = 2
= 3

PRINT X,Y,Z

10 X = 1

= 2
0 Z = 3
4 PRINT X,Y,Z
50 PPINT X; Y; Zs

s"

30 INPUT X, 1', 7

40 PRINT X,Y1Z
50 PRINT X; Y; Z



INPUT

r.

same as PRINT ".
and INPUT

GRADES

d)

10 INPUT A,B,C,DI.E9F
20 G = (A+B+Q+114-5-1-F)/6
30 PRINT"AVE= "; G

10 INPUT "ENTER GRAPES",
a G = (A+B+C+14E+F)/6

PRINT "AVE = "; G

FOR TO 10 PRINT "ENTER GRADES"
provides automatic looping 20 FOR I = 1 TO 6

$0 INPUT G
40 .S = S + G
50 NEXT I

NEXT 60 A = S/6
70 PRINT "AVE = "; A

array variables
lists of related quantities
may be given a single name.
e.g.

A

111

4

DIM A(n)
reserves computer space,
for an array of n elements.

string variables
same as variables
except store strings
of characters in the
"box" instead of values

5. Intl G(6)
10 PRINT "ENTEe GRADES"
20 FOR I = 1:TO 6

.25 PRINT "TEST ";I;
30 INPUT GkI)
40 S='S t G(I)
50' NEXT I
60 A = S/6
70 PRINT "AVE = "; A

25 AL 1114J f



APPENDIX B12

Glasgow High School Slimmer Workshop Proposal

7

I



1004 (Rev. 14/7,4),
f k!V*44

IL
** op. 4144

ING EST FOR. Pauwaimi''''
TiEir4 .

PATE SUBMITTED: _April 73, 197S
,....001. ...

,, ,..A,'-A,
.:3:C:

NEWARK ECHQOP:',140.4,1ki
, Newark, 0011011Siiif:

,, c',11.:

Person (s) Mak i,tg Request Mathenaticr*Piiiriniirt. .,:'; :.thasgaw .iii'sg)1'School
X.

LI .
Name

Type of Request: Check appropriate
Column A ;

staff development
x program development

. . .

.; .., . .., - School"
line..AnAiCiTN. tCilUranl. A and

School.

.,,Delano B...,t.

,a...schoOr.level- ,

'' district_ level %

Respond a carefully as possible to eiCh'Of the following questions,:
. 'A. Statement of the problem to be consideredr,

B. 1. List the alternatives you have already attempted as. a
means of dealing with this problem; -

2. List any activities that others in the'district or elsewhere
have already undertaken to deal with the prcblem;

C. List your, major goals and objectives ii the following areas:
1. Preparation of instructional materials, curriculum guides,

course outlines, etc.;
2. What new or improVed competencies do'yOulexpect teachers

to have a3 a result of this actLVitD.
3. What new or improved competencies do PA expect students

to have as a result of this activity;
iD. Describe the activities to be carried out (include a copy of

't the program or an agend.a,'whichever is applicable);
E. Given the response to B, why is the\activity you proposed

in D needed?
''F. Evaluation:

1. Describe the procedures for evaluating the activities
(upon completion of the activity);

2. Desdribe the procedures you will use', and determine the

date for final evaluation concerning:
a. degree of success in achieving the aims listed in C;

0 b. impact on the school program, including student and/or
staff behavioral changes.

Reports:

r'A1A14t

A. A report of your activities, including the evaluation results
described in F 1, will be due one week after the activities
are concluded.

B. A final report will be due upon completion of your final
evaluation.

RE UESTS SUBMITTED ON FORM #1004 WILL BE CONSIDERED AS FOLLOWS:

Requests for fall inservice (up to Christmas break)will be reviewed. .

the third Monday in September
Requests for winter inservice (after Christmas break) will be reviewed

the third Monday in November
Requests for summer inservice will be reviewed the third Monday

in March
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V. BUDGET (include breakdown by categorie*:
resource persons, materials, etc.:W

Categories Justification *

Personnel:

Leaders
Ted Miller i 1 @' 8.10-/hr

30 hr x 8.10=

Participants Joan Fessler
Dock Williams
Carol Brown
Nick Fera
Darrell Pelley

Teacher A
Teacher B 7 @ 5;30 /hr

210,11.s x S.E

Resource Persons

, .. .

/

.

Released time
Substitutes

Materials &
Supplies

I

Clerical and
Other /

.

* *

mjh
,

TOTAL
4-1-3-356Tee---

Justification for each budget category should be presented in
terms of the tasks to be acco4lished, services rendered, etc.,
and in relation to the realization of the major goals and

\. objectives, by number, listed in C.

Participant amounts should reflct.the state scale and the
degree of involvement of .the participants.

fi

SIGNATURE OF PERSON REQUESTING FUN TE

Return in Duplicate

Director of Inst uction

Administration
i

262
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.4%.



, -

100.4 - AITAGNENT

A.

(C-.4";ni.t ",

The ope`rYing of school in September, t9 Ai rgis mg
coordinati; and refinement in the, Mathematics cutritoitin
imrlementa 'on of a full, four-year mathematics program.
areas need special consideration:

kill' require further
in §reparation for the
,The following program

1. CTieltation of added staff meMbers.regarding.dePartmentaistrUcture,
procedures and policies, and curridilum.,

2. Refine existing and generate new procedures and polities for sequential
course offerings.

3. Finalize course objectives and outlines, for the new courses of the expanded
mathematics program.

4. Develop methods to integrate computer usage and application within the
entire ,urriculum.

I I r

1. Preliminary work has been doen through presept school-year department work.
However, our situation now warrants a full-time concentrated department effort.

2. Within the district, the other mathematics programs are on-going but our
concern is in the development of totally new course.offerings.

;Iirrice Oa 0.0
r

444/4"07 %id, to//

Write course outlines and objectives for:.
a. Calculus

Trigonmetry/Analysis of Functions
intermediate Algebra

er-y14,..4.4,414.? la44,7The rg - .

comil)uter 1,490.41-objectives and activities for existing courses.

,Late and expand existing course objectives:

1. Formulate specific recommendations for sequential courses regarding student
ol:aement and earned credits.

'.r.ient the incoming department members regarding4,,

e

a.

h.

C.

department curriculum

available resource and supplemental materials
departmental philosophicsand policies

P. Activities:

Department discussions and identification of problem-areas.

Small-group work to f..evelop recommended solutions.

Department review and finalization of recommendations.

4. Small-group work on new-course outlipes ,and objectives.
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S.

Page 2
5, , 4 '

k.,.4
S',;:rtsAl

Present department members,witl.r00,,,
members to apprise them ofavaillibigty
as supplemental teaching

1.$ , . ,

ioiifl of necessary as 'well

4,.).0.f! :
, - n,'

L. rtu. problems and situations described ":A' *reotillx*ad.ditiOnal time and

concentrated efforts beyond weekly departinent sessions.-,

It the conclusion of the entire session;:revised, and new cd4rSe outlines,
oh cc t ives, and departmental policies will be presented_to_thitappropriate
Associate Principal for his approval, and/or modifidation. ,
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UIIbING REQUEST FOR PROGRAM
DEVEL ITIES

ATE OF PROPOSED WORKSHOP August 25-29. 1975

4:ChriRriana Hi2b° NEWARK SCHOOL DISTRICT
Newark, Delaware

4 21147117

Amoufiti
Budget:ad________
Initial Report Due:
Final Report Due:
Funds Revert:

Person(s) Making Request John
me

J , Ba101110 LhristiaSna High TirNachool
-Type of Request: Ch.,:ck appropriate line in BOTH Column A and B

Column A Column B 41-21//
staff development 7-76E561 level aa

7- program development .
district level

Respond as carefully as possible to each of the following question :

A. Statement of the problem to be considered;
B. 1. List the alternatives you have already attempted as a

means of dealing with this problem;
2. List any activities that others ia the diatrict or elsewhere

have already undertaken to deal with the problem;

C. List your major goals and objectives in the following areas:

1. Preparation of instructional materials, curriculum guides,

course outlines, etc.;
-2. What new or improved competencies do you expect teachers

to have as a result of this activity;

3. What new or improved competencies do you expect students

to have as a result of this activity;

D. Describe the activities to be carried out (include a copy of

the program or an agenda, whichever is applicable);

E. Given the response to B, why is the activity you proposed

in D needed?
F. Evaluation:

1. Describe the procedures for evaluating the activities
(upon completion of the activity);

2. Describe the procedures you will use, and determine the

date for final evaluation concerning:
a. degree of success in achieving the aims listed in C;

b. impact on the school program, including student and/or

staff. behavioral changes.
IV. Rourts:

A. A report of your activities,. including the,evaluation results
described in F 1, will be due one. week after the activities

are'concluded.
B. A final report will be due upon completion of your final

evaluation..

41.

REQUESTS SUPMITTED ON FORM #1004 WILL BE CONSIDERED AS FOLLOWS:

Requests for fall inservice (up to Christmas break) will be reviewed

the third Monday in September
Requests for winter inservice (after Christmas break) will be reviewed

the third Monday in November
Requests for summer inservice will be reviewed the third Monday

in March
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V. BUDGET (include breakdown by categories, pat tic ipiii t*;

resource persons, materials, etc.

Categories Justification * Amount **

Personnel:
C

Leaders

2

John J. laldino - Steven C. Palme
to conduct.the workshop and pro-

$ 486.00
vide the necessary leadership
60 hours at $8.10/hr.

, :

Participants

6 for 3 days

Participants will learn to use
computers and how to apply them
effectively. in their classrooms.
108 hrs. at $5.40 per hour 583.20

,

Resource Persons

Supervisor of\
Mathematics

--

Released time
Subs.titutes

_-

Materials &
Supplies
20 computer tapes , , 25.00

Clerical and
Other

* *

mih

TOTAL $1,044.90

Justification for each budget category should be presented in
terms of the tasks to be accomplished, services rendered, etc.,

. and in relation to the realization of the major goals and
objectives, by number, listed in C.

Participant amounts shguld reflect the state scale and the
degree of involvement of the participants.

624' fdts.1,,._ 6/13/75
ATURE PERSON QUESTING FUNDS DATE

Return in Ouplicate to:

Director of Instruction

Administration Building
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FUNDING REQUEST FOR PROGRAM
AND STAFF DEVELOPMENT ACTIVITIES

III. A. With the proposed acquisition of computers for
Christiana High'School, there is a need to orient
more fully the mathematics staff to their capabilities 4

in order that effective utilization be achieved
throughout the year. In addition, there is a need
to adopt existing programs to the hardware and deter-
mine where these will fit into the existing mathematics
curriculum at Christiana High.

B. 1. Alternatives had not been atceuTted previously
because the hardware was not available.

2. Several Christiana mathematics teachers have
attended an introductory workshop on the hardware
during the 1974-75 district-wide inservice days.
In addition, others will be attending an intro-
ductory course which will be conducted during
the summer of 19'75.

The developments of the district-wide computer
objectives writing workshop and the work of
the Glasgow High staff during the 1974-75
school year will be used as input for this
workshop.

C. 1. At the completion of the workshop each teacher
will:

a, demonstrate his ability to access "canned
programs."

b, demonstrate his knowledge of programming
techniques.

c. demonstrate his ability to cope with normal
technical machine peculiarities.

d. demonstrate his ability to write a sample
program.

2. At the completion of the workshop, each teacher
will demonstrate his ability to function as a
lab supervisor for the purpose of helping stu-
dents to overcome difficulties they will encounter
regarding machine operations and programming
problems.

.3. At the completion of the workshop, a set Of
"canned programs" for classroom applications will
have been prepared and debugged. Where appli-
cable, "canned programs" would have been modi-
fied and improved.
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FUNDING REQUEST FOR PROGRAM
AND STAFF DEVELOPMENT ACTIVITIES

4. At the completion'of the workshop, a list of addi-
tional applications (with a description and out-
line) that are not available will have been
compiled.
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FUNDING REQUEST FOR PROGRAM
AND STAFF DEVELOPMENT ACTIVITIES

D. Agenda

August 25, 1975

Participants: John Baldino, Steven Palmer

Time: 8:30-3:30

Place: Christiana High School'

Activities: 'Preparation, organization, and final
planning for* workshop

Test machits for proper working condi-
tions'

DP,bugging of existingibrary functions

Duplicating and translating personal
programs .developed forthe Delta

'system from paper tape to casettes

August 26, 27, 28, 1975'

Participants: John Baldino, Steven Palmer, Mary
Pritchett, Franklin Sykes, Howard
Gerkin, Linda Davidson, Teacher X,
Teacher Y.

Time: 8:30 - 3:30

Place: Christiana Hig08chool

Acti;ities: Familiarize staff with existing "canned

programs."

Familiarize staff with methods of ac-
cessing "canned program."

Initruct staff on general machine
operation, programming techniques, and
knowledge necessary to function as a
lab supervisor.

Compile a list of classroom applications
with a description and outline for each.

Modify and improve existing programs.
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FUNDING -RE QUEST FOR PROGRAM
AND STAFF DEVELOPMENT ACTIVITIES

August 29, 1975

Participants John Baldino, Steven Palmer

Time: 8:30-3:30

Place: Christiana High School

Activities. Outline department activities relating
1 to computer education for the 1975-76

I 6school year.

Start writing and debugging. suggested
programs for'classroom applications
which were compiled during the previous
workshop days.

E. In order for all teachers to utilize the computer
hardware immediately, the necessary peg'- planning
must take place before the start of the 1975-76
school year and should involve as many of the staff
members as possible.

F. 1. Each participant will be evaluated on an indi-
vidual basis to determine- if he has achieved the
objectives listed in Cl and C2.

2. "Canned programs" which have been modified or
'developed will be judged by the supervisor of
mathematics on the merits' of their applicability

, and usability.

3. Written documents which will be prepared will
be judged by the supervisor of mathematics to
determine if they are consistent with district
format and are applicable in other schools.

4. Participants will evaluate the degree to which
the objectives of the workshop have been met.

5. A follow-up study will be done to_ascertain the
degree of utilization by students and teachers
during the 1975-76 school year. (This will be

'mhh
6/13/75

incorporated in the existing method of deter-
mining the utilization of the mathematics
laboratory.) .
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THE DEVELOPMENT AND IMPLEMENTATION OF A

DISTRICT COMPUTER EDUCATION PROGRAM

APPENDIX C

Student Involvement

C1 School Newspaper Article Advertising Mini-Courses

C2; Invitations Sent to Students'for the Mini-Courses

C3: Mini-Course Class Lists

C4:, Student Materials for Mini-Courses

C5: Tape Cassette Check-Out List

C6. Additional Check-Out Lists

C7: Samples of Student Generated Programs

C8: "Mathematics Through the Computer" Course Guide

C9: Summer School Catalog Descriptionfor "Mathematics
Through the Computer"

C10: Special Flyer for "Mathematics Throughlthd Computer:

ell: "Mathematics Through the Computer" Class List

C12: Title of Programs Generated by Students Attending
"Mathematics Through the Computer"
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APPENDIX Cl

School Newspaper Article Advertising Mini-Courses
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MIRACLEMACHINES
Have you been to) the

math, area lately?
if youhavent,' you should
stop by. New this year is
our computer room with
four Wass computers .in

M-208.,
If you have a problem to

solve, or You just feel
like bawling or playing the
Slot machines, thus is the
place to go! There are a
number of things the com-
puter cart do. It csn play
almost any type of game,
or figure out .iny problem
If the computer does not
know how to do what'' you
want, you can even program
it yourself.

Because the program le
just starting out, it has
not yet been offered as a

class, but things are

starting to roll. Third
and fourth quarter a course
is being offered in com-
puter operating.. Mr. Walzl
is .going to he the instilc-
tor, and if interested
you can sign up with Mr.
Pelloy in C-207. The time

9

c

cannot be set for this
course until the .lait
minute, because the only
way they can decide to
have it is when the most
study halls coniaide. Ne34

year two definite courses:
will be offers& The
courses willbe Computer I,.
for the beginners, and Com
puter II, for the people
who know something about
these (fantastic) machines.
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COMPUTER MINI-COURSE

GLASGOW HIGH SCHOOL

SPRING, 1975

Instructor: F. Neil Walz1

To-The Student:

In this course, you will be learning to use the

in-house computers located here at Glasgow High Scholl.

The course will be informal: no grades will be given,

no credit will be awarded, and your attendance (or lack

of) will not be reported to the office.

We will spend only a minimal amount of time

formally discussing various topics. The rest of the

time you will be working independently (or in small

groups) with the hardware. However, 3 will provide you

with help as the need arises.

O

The objectives I would like to see each of you

master are as follows:

1. Initialize the computer.

2. Use the machine as a calculator.

3. Load a program from tape.

4. Save a program on tape.

5. Write a simple program without branching. 414

6. Write a,simple program with unconditional

branching.
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7. Write a simple program with conditional

branching.

8. Write a simple program with a loop.

9. Write a-program which utilizes array variables.

10. Write a program which utilizes string

variables.

11. Write a program which utilizes hex codes.

As you master the various BASIC commands, functions,

and statements, it will be your job to let me know in

order that I can "check out" your skills.

Finally, the attached materials are for your use.

Keep them handy, but remember, they are only a synopsis

of some of the BASIC commands, functions, and statements.

For further information, use the books and manuals

found here in the computer room.
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WANG 2200 SERIES

I. KEY BOARD (MODEL 2215)

#5

#1 #2 #3 #4

There are 5 zones on the keyboard

Zone #1 contains the BASIC language keyboard keys
arLd alpha and special characters.

Zone #2 contains numeric entry keys.

Zone #3 contains the arithmetic operators, math
functions, and the punctuation symbols.

Zone #4 contains the edit and error correction keys.

Zone #5 contains the user defined special function
keys.

USINGTHE SYSTEM AS A CALCULATOR

To use the system as a calculator, perform the
following steps:

a. Todch the print key
b. Enter your calculation
c. Touch the execute key

The answer will automatically print
to aad 25 + 8:

a. Touch PRINT
b. Enter 25 + 8

. c. Touch execute

233
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The display will look like the following.

PRINT 25 + 8
33

Perform the following calculations.

1. 86.2 + 155.86
2. 6723 - 1965
3. 47 = 16
4. 52 x 7
5. The sum of 47.3 and 92.8,
6. The product of 3, 4, and 5 ,

7. 842 minus 681
-3. The quotient of 481 divided by 3.2

III. CALCULATOR FACTS

The system follows all the accepted rules asso-
ciated with algebra.

The order of executiohis as follows:

a. Exponentation (?) compUted first

*)
21.computed second

Multiplication (
b. Division (/)

c.
Addition (+)
Subtraction (-)3 computed third

Using these priorities, all expressions are evaluated
left to right.

If you want to change the orderof operations
(execution), insert parentheses. You may insert
as many sets of parentheses, as necessary.

For example, 25 -+ 3 * 7 would'equal 46, while
(25 + 3) * 7 would equal 196.

Note: Implied multiplication is not allowed. For
example, 3 * (4 + 5) is correct, while 3(4 + 5)

is not.

IV . FLOATING POINT NUMBERS

When entering numbers, you are limited td 13 digits.
If you want to enter very large or very small
numbers, another format, referred to as floating
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point, can be used. (You might be familiar with
the special case 'called scientific notation.)

Examples of numbers represented in floating point
are:

a. 6.02 x 1024
b. 195 x 10q
c. 5.1 x 10'
d. .016 x 105

These numbers would be entered in the following
manner.

a. 6.02 E 24
b. 195 E 18
c. 5.1E -5
d. .016 E 5-

The largest exponent you can, use is 99 while the
smallest is -99. The exponent,must always be an
integer.

V. ERROR'DETECTORS

If you do riot follow the established rules when
entering numbers, and formats:the system will
automatically tell you by displaying an error
message.

An error message on'the screen will look like the
following.

PRINT 3 * SQR(17

/ERR 05

ERR 05 means that a right parentheses is missing.
For a complete listing of the error messages, check
the appendix in the programming manual'.

VI. USING VARIABLES AND ASSIGNING TH2M VALUES '

.The use of variables. is mathematical shorthand
which allows you to assign a-riume-i.ic value to a
letter (variable) and use this letter in several
different expressions where.the variable,has the
same value for each expression.

23G
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There are.,286 different variable names available:
The names consist of a single letter (A-Z) or a
letter and a digit'(0-9). These variables- are
called numeric scalar variables.

Example of legal variable names are: ,

A, B., C, R2, S6, YO.

When a numeric variable is given a value, tte
process is called assigning it arvalue. .A
numeric variable can have only one valuOat a
time. The format is as fdllows:

X = 25 F = 4/3 * q Pi * 7t2.

Y6 = 30 C= SQR (At2 +,Bt2)

The variable is always on the left hand sideof the
equality sign and the value assigned,ia always on
the right. The equality sign must always be u4ed:4

VII. PERFORMING MORE THAN ONE CALCULATION PER LINE

It,is possible to enter more than ,one statement per
statement line. Simply separate each statement by
a colon, :(:). by doingthis you can take advantage
of the .size of the CRT (i.e. 64 characters per
line).

The following example contains three statements.
#

PRINT 15: PRINT SQR (15): PRINT 15f (1/3)

VIII. PRINTING OUT MORE THAN ONE VALUE PER LINE

A. Zoned Format

Thy, CRT display 1.3 divided into four 16-space
fields or zones.

To gnerate more.than one output value per,, line
with .each value:in a separate zohe,t values are
nrinped in a single PRINT statement ,with commas
sePifa-ttmg-t-he-vaLues___

2 37.

a
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1-*

7

'For example PRINT 1, 3, 4 would look like

1 2 3 4

the CRT.

B. Packed Format

While a zoned forthat,lets you print up-to
four values per _a ?acked_format __enables
you to prin more-than four values on one
line. To generate packed format's, semicolons
are, used betWeen ech of the values.

1 For example,' PRINT 1; 2; 3; 4; 5;s 6; 7 would
) look like

,

1 2 3 4 5 6 7

t 1,--

on the CRT.

It is permissible to mix zoned aid packed
formats on the same line.

For example, PRINT "VAIJUE=";50"NEW VALUE=" :51
would, look like

VALUE = 50 NEW VALUE = 51

on the CRT.

C. The TAB function

The TAB function works like the tab stop on a
typewriter. When the machine comes to a TAB
(A) function, it spaces in A spaces auto-
matically, ani then proceeds to print the
next part of the statement.

For example; PRINT TAB (20); 25 would look
like (25 spaces) 25
on the CRT

The 'content of the paretrtheses of a TAB
function can be any number or algebraic
expression'. For example, PRINT TAB (21'3)
would sp'ace, in 8 spaces.
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IX. LOOPING

8

A. Using the FOR-TO/NEXT statements

The FOR -TO /NEXT type of loop consists of three
parts. Part 1 consists of establishing the
loop. Part 2 consists of any computation,
etc. that you wish to do. Part 3 consists of
the command to repeat the loop.

An example of this type of loop could look
like the following:

For X = 1 to 10: klIV.:23: egrx,

Fart 1 Part 2 Part 3

This loop would print the numbers 1 to 10
Aone to a line.

The loop need not start at one, and the step
can be changed by adding one additional
command. For example,

FOR X = 3 to 12 STEPS: PRINT X: NEXT X

will gelle±ate 19 values (3, 3.5, 4, 4.5, 12)
and print them'one to a line.

By inserting various punctu4tion symbols,
you can change the printing format.

X. FLOWCHARTING

When someone decides to write a program, one does
not sit down and immediately enter the program
into the machine. Rather, it is first necessary
to begin by thoroughly analyzing the problem.
Part of this process includes making a flowchart.
A flowchart is a visual representation of all the
steps required to solve a problem. 4

The common flolcharting symbols are:

An oval<=) which indicates a starting or stopping
operation.

Arrows which indicate the direction flow

233
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A Rectangular Box which indicates an operation

A Diamond <e> no which indicates a decision

yes

A Circle which indicates a continuation

A Cutoff Rectangle
or display.

which indicates a printout

2)3
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An example of a flowchart follows:

Assign value
of 10 to A

V
Assign value
of 25 to B,

Multiply

A:Times B

Print

A Times

...../

231
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10 A = 10

20 B = 25

30 C = A * B

40 PRINT C

c,
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XI. SIMPLE COMPUTER PROGRAMMING

After a problem is analyzed, the next step is to
write a program. The only difference between

-) using the system as a calculator or a programmable
calculator is the use of statement line numbers.
When a statement line number precedes a line, it
immediately,indicates-to the system that it is in
the programming mode. The use of a line numbero
'enables you to execute a line again and again.

Remember, each line must start with a statement
number.

Statement numbers do not hale to be sequential.
In fact, it is to your advantage to leave spaces
in order that yi.1 can insert additional lines if
necessary.

Before entering a program, you should clear the
machine. There are 3 CLEAR commands.

CLEAR -'clears memory completely

CLEAR V clears only variables from
memory

CLEAR P - clears only program text
from memory

The following is a simple program ready for entering:

10 A=10
20 B=25
30 C=SQR (A/2 + Bt2)
40. Print A, B, C
50 END

This program will square A, square B, add the results,
print the original A & B, print the final results.

See if you can enter and run this program. If you
want to change a line, enter the same line number
followed by the new line.

If you want to delete a line, enter the line number
and touch execute.
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THE BASIC COMMANDS,.,,

A. STOP & CONTINUE

Inserting a stop statement merely halts the
execution of the program. It does not disturb

. any variables. If a literal message follows
the stop statement, it is automatica1ly
printed. To start the program again', touch
CONTINUE.

B. END

In addition to the STOP statement, another
statement which terminates program execution
is the END statement. This statement is
optional. It performs two functions.:

1. Haltd program execution
2. Displays the total amount of unused

memory.

C. REM

The REM (or remark) statement is used to
insert explanatory notes into a program. It

does not print but is used only as a program-
ming aid. However, it does'take up available
memory space.

D. GD TO

The GO TO statement is always used with a line
number. For instance, GO TO 20 will cause
the program to branch to line'20'each time it
is executed.

Its advantages are obvious. First, you can
repeat parts of your program over and over and
second you can carry out the program in an
order other than which it was written.

E. GO SUB

The GO SUB statement causes a branch to subroutine.
A subroutine is a program within a program.
For instance, GO SUB 200 would branch to the
subroutine that starts at line 200. The
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subroutine must/'always end with A RETURN
statement. Eicecution will then return to the
next statement immediately following the GO
SUB statement.

F. IF - THEN

The IF - THEN statement is a conditional
branch which has the ability to test values
and branch if a condition is met, and not
branch if the condition is not met.

The general form of the IF - THEN statement
is as follows:

IF (operand)

4
<

<

(operand) THEN .(line #)

Where the operand can be a literal string,
alphanumeric variable, or an expression.

The following are examples of legal IF :'- THEN
statements:

20 IF XX THEN 50

20 IF l<14 THEN 50

20 IF AtB(SCIT THEN 50

Can you tell when each of the preceeding
statements will jump to line 50?

XIII. ADDITIONAL METHODS OF ASSIGNING VALUES TO VARIABLES

In addition to the assigmmerii statement, there are
two other methods of changing the value of a variable
in a program. These are (1) the READ,& DATA
statements and (2) the INPUT statement.

A. The READ and DATA statements are used together.
An example of the data statement is:

Statement Data Separated by Commas
Line No.
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The system automatically sets a data, pointer
0

td the location of the first value in the DATA
statement. It does not matter whether the
data is included in one statementor
For instance,

100 DATA 5
a

110 DATA 3, 17.2

120 DATA 6'

0
is equivalent to the ,previous example,

In order-to use the data contained in the DATA
.sstatement, it is necessary to use the READ

statement.

For example: 1C6DATA 3, 4, 5, 6, 7, 8, 9, 10

20 READ A, $, C, D

will cause the system to assign 3 to A, 4 to B,
5 to C, and 6 to D. If line'20 is executed
a second time, the system will then assign
7 to A, 8 to B, 9 to C, and 10 to D.

This imples that all the data need not be read
at one time. Further, several READ statements
can be used to read the data. However, it is
very important to consider the order in which
the data appears.

B. The INPUT statement is used to enable a person
to enter data after execution is started.
Thus, the input data dries not become a part
of the program text.

The general form is, INPUT (variable). When
the system reaches an INPUT statement, it
stops and prints out a question mark.(?).
The user is then.' expected to enter data values,
one for each variable named in the INPUT
statement, separated by commas.
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A literal string can be included in the INPUT
statement. For example,

10 INPUT "NEXT VALUE" A

would be displayed on the CRT as

. NEXT VALUE?'

and enables the user to see what is expected
to he--entered.
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I' LOOKING FOR- SYI 'PAX ERRORS

."
. . v. ...- .

.

Directi nd: Determine whether the syntax of .the following BASIC
stateme is is correct. If it is i cortect, cite the' appropriate

. %
ile.fir4t.- on(s) and statement requi ements. . c . .

0 i.

.

, I. t°

e

°STATEMENT

1 REM' JOE PROGRAMMER

2 READ Al

3 READ A,B,C(2),I,K-,"HT"

I -

.
4.2 PRINT i(1,2)

5 PRINT 1,2, "TWO NU.MBETIS"

6 LET A = 1.

7 LET B -= A .

CORRECT

8 LET 9B = A + 1.5

9 LET B = ((A + D) /C F)) 7.143.

B) = ((A' +,,B)/C T (E F) - 75.43,

11 IF 7 =.7 THEN 7

12 IF B = 25.4 THEN. 61.3
l 0

13 IF Y + J = 17/K THEN 54 K

14 DIM K.(10,20)

A(K)

'16 FOR 15) = 1 TO 10 STEP

17 GOT037354

18 STOP P.

19 PRINT PROCESSING FINISHED

20 FOR A9.; = 1 TO 7
O

3/3/T5

..

'INCRRECT
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PROGRAMMING PROBLEMS

1. Write a prbgram,which will compute the'sum of.the first
100 whole numbers and print the sum.

2. Write 'a program which will compute..the Cum of the first 100
whole numbers,'compuie the sum of the squares of the first
100 whole,numbers, and print the answeri.

3. Revise your program for Problem #2 'so you can compute the sum
of a series which starts anywhere and ends anywhere.

4. The quadratic formula is:

,--, --- --- ,--,y =.
A a, .

'Where a, b, and 'E are found in the general formcof the quadratic

,

I/ 1- to-is ==0. Write a program to find the solution for a quadratic

equation using this program.

NOTE:' You will have a problem if (1/2-

5. Write a program to find the hypotenuse of a right traingle if the
legs are known.

(Rule of Pythagoras is a (. ).

6. Write a program to find a-leg of a right triangle ifthe hypotenuse
and one leg are known.

7. The formula for simple interest.is j = Prt. Write aprogram for
computing simple interest.

FNWalz1:bap
2/75
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.COMPUTER MINI-COURSE
GLASGOW HIGH,SCHOOL

Spring, 1975

TAPF CASSETTE CHECK-00T

The studentwill demonstrate to the instrucVor
the ability to successfuliy.carry.Out the following
tasks. successfUl completion; the proficiency
level .mint be 100%.,

1." Load the first \rogram

'2." Skip the first n_ les and load the n +1
program into. memory,. ry

3. Backsp,rUe over n .files and load the next
progrft into memory.

from tapeeinto,memory.

4. Save, a program with or without a name.

t
.

3D0

I

t

.1

4

1
e
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APPENDIX C6

Additional Check-Out Li
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COMPUTER MINI - COURSE.
GLASGOW HIGH _SCHOOL

Spring, 1975.

4

'INITIkLIZING THE MACH1VE CHECK-OUT

ti
1

The student will demonstrate ,to the instructor
the ability to successfully carry out thefollOwing

.tasks. For successful completion, the profl.ciency
level must be 100%.

1. Turn the pCwer'on.

Clear memory.

3. Clear the CRT screen and adjust the intensity
to the properjevel.

tl

3.02
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COMPUTER MINI-COURSE
GLASGOW HIGH -SCHOOL

Spring, 1975

USG THE COMPUTER IN THE IMMEDIATE MODE CHECK-OUT

The student wil4 demonstrate to the instructor the
ability to successfully carry out the following tasks.
A proficiency level of 100% is expectedinpare I. The
proficiency level .,for part II will depend 'on the math
background Of the student.

3

I. Using the system as a calculator, perform the fol-.
lowing calculations.

A. 14+ 6
B. 8-x 6
C. 8 - 12.66
D. 96 = 853
E. 7 - 12.6 8 .002
F: 53
G. Print the sum of 86.2 and 155a6 .

H. Print the result of 8522 minus 1498
I. Print the quotient of 20 divided by 4.25

.Using the system the immediate mode, find the
following.

C ci

A. Sin. bf 3.2 radians'
B. Cos. of 35 degrees
C. Square root of 148
D. The absolute value of (3 + - 8)
E. The greatest integer value of the square root

of 3.27 X 9.25 .003.,

303
.kr5e
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COMPUTER MINI-COURSE-
, GLASGOW HIGH SCHOOL

Spring, 1975

ELEMENTARY BASIC STATEMENTS CHECK -OUT

The student will demonstrate to the instructor the
ahility to slIcepssfully tsrry out the...following tasks.
The tasks need not all be done' at the same time. Also,
the proficiency level must be 100%.

PRINT STATEMENT
20 A = B : B = 15 : C : D 25
20

Using the preceeding two -step program complete
line #20 so:

A. The value of A, & D are printed in
the four zones On a,single line.

B. The values of.A, B, C, & D are each,
printed on a single line..

C. The values Of A, B, C, & D are printed
one after the other in single line
(packed foftnat).

D. The value of A is printed 20 spaces in
the left-hand side .of -the CRT:,'

1 T. LOOPING
A:, Write a one-step program which will print

the first 10 integers...
B. Write aone-step program which 411 print

the numbers from ,r3 to +3 in steps of 1/2.

1:1. UNDERSTAND BRANCHING
10 A = 10
20 B = A + 5
30 PRINT B, A .

40 A = A+ 1 :

50
Complete line 50o the program will always. jump
to line 20.

INPUT STATEMENT
10
20 I =P( II* T
30 PRINT
40 END

Complete lice 'l0 so you dan put in your own values
..for P, R, and T.

10
20 I = PA T
.30 PRINT I.
/40

'-

Complete lines 10 and 50 using the READ and(bATA,.0
statements to compute the interest on $1000 at 5%
fui' 3 years. . 30*-

3
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COMkiTER,MINI-:COURSE
GLASGOW HIGH SCHOOL__
, Spring, 1975,

FLOWCHARTING CHECK-OUT

A. Construct a flowchart illustrating how you might
drive a car to school. Use at least two decision
boxes.

B. Construct a flow chart illustrating,the following
program.

".4

10

20

30

A.,-= 1 :` B = 2

C = A +,13 C

IF C> 15 THEN 50

r.

PRINVC

50 GO TO 10'

69 VD ,
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Samples .:of Student Generated Programs

...

C '."

a

1

z

.

*.

. .,

.
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14
lOPPINT "_UM OF FIRST 100 NUMBERS"-, 1.:,...-

..,:0FOP 1=1TO 100:=A+I:PRINT ;<:NEXT
7:0-END

,Ae.c,

-/,:tio,o1744,44.,,k,..>, ..7R,

Ni
0 ------___ -

0-
uF0P I=ATZt 100:X=X+It2kPRINT XNE.4;:-.4 .;:lif11:21

1-0PRINT--".SUM -OF- -FIRST -100 NQM B ERS----SQUAR ED"---6-4,414.V/2 ,:--, :,-;e444., --,--,1:5_A4-x:..,,,c

_. ---,!.!. .4
:,,,,...c . :- -
p4.1" -------;:;YATT

TYEMD-
, ..

,..

: . . . . .4 ,,---,..:---

.!.k.

---.:z.--. Nt

::-

,40-:, -,--$::,

4. ,..4....-

.44-*

..

:.0. , ,,.,,..;.; :0.,:,.,.,,e 7,5,

:2:0 FOP I=ATO B:X=X+It2:PRINT X:NEXT I.
21! UNPUT k , .13,
1OPPINT "SUM OF THE SQUARES-OF AN'e:.;',NU,6DE;fi;l4,Wl

.. ilik. ' 42' :.9 ,ir24;Vira
'ArZy ',,,.

: . . ,';.s4,1.1... 4' ; 't 1: sr.:,.4,/,t
.

49 END L
.

.... p- ,
,,..y

, .

- e..
4,.c"""41;714

.
5-,

fj 1!

10PRINT nOUADPATIC FORMULA"
INPQT

30 :=;B+z7.1)P(Bt2-4.4.602#A)
'40 =7.--PiTIR(Bt2-4.A*0>/(2A)
5OPPINT
,,E,0END

!4..'
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a

lOPRINT "FORMULA FOP
2uFPINT "IF LEGS:' ARE
311 INFJT A.B
4u C=124-Br2
50 :=:1P(C)
OPPINT C
70FNP

lOPPINT ''FORMULH FOR
20PRINT "IF ONE LEG I,S,,KNOt4Ni!!,

4
,

30IlitiT CIB
i 4 .

a t '. ' ..

:0,1=SCIP(Ct2ritin
....77.Z'74,1

,50FRINT A
-- ,60END

xti

r

THE HYPO-TEN
KNOW13.9

,

TAE HYPOT56)..SECtF OV I

4

'4

10PRINT "SIMFFLE_INTEREST" :V...1ZV
(1 INPUT "PRINCIPeX",.P .`A IA1; -<'"4,

,0)

31:1 INc1.11, "P4TE",C- ,
40INPUT "TINE"'T
Si I=P*P*T/100
6' PRINT I
$0

41*

ENrt>

t.

.*t.'
;,

N.

gOS

1` .` -At .

414'. i$A,M"'-z-:-

14.47, 4

" .4 ft ;t4A.
-t . A. .

..
tl.. vt :,

''' v-$;S'A't.., . ...
.

.
. .

11, '

a.

4

e.
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4-Vq,
144V !.

41,
--

4 ,, ..Vh'4-

5 REM SIMULATES A GAME. 'COIN IS TOSSED. ,H016,-- ROLL 1DIE
6 .REM TO.DETERM1NE POINTS GAINED. -- ROLL A DIE TO!
7 -REM-DETERMINE POINTS LOST. PRINTS TOTAL GAIN(LOSS) AT END
10PRINT-"HEADS"0"TAILS"
20R0=4:--1-T0-20
30X=RND6.).
401r k. 5 THEN 80-,

50PRINT "H")
60LET W=0.

..

jklt W=INT(6*RND(3))+1
7.5PRINT.W j

80PRINT -

90LET W=0
100W=INT((6*RND<8))+1),*(-1)
105PRINT
110LET 0=M+W
120NEXT,I
130IF /1:=OTHEN 150-
140PRINT "YOU.LOST ")M;" POINTSq-
1.45S TOP t

150PRINT "YOU GAINED POINTS"
160END

5 REM SIMULATES TOSSING OF A COIN 20 TIMES. REPORTS TOTAL
6 REM NUMBER OF HEADS AND TAILS AT END
10LET T=0 0

20LET,H=0
ZILIFOR =1 TO 204.
40LET.R=RND(1).
50IF 5THEN 70
E0IF R>=.-5THEN 90
70LET.H=H+1

T "HEADS"
8SGOTO 10
90l ET T= 1
109PRINT " ILS7
110NEXT I
12OPPNT "NUMB OF HEADS=")H
1-30PRINT "NUMBER TAILS=")T
140END

0 3

, 344:1;rg..2-



INPUT " 1 F YOU ARE READY- TO- BEGIN TYPE OUT READY", Zi
61 F Z$<> "READY" THEN 5
PRINT- HEX( OD

10F1=0 B=0 : C=0: E=0 : F=0 : G=0 : H=0 : I =0 :11=0 : K=0: Miva: P=0

20PR I NT "THIS PROGRAM IS DESIGNED TO TAKE 'VARIOUS GRADES AND COM
EU f THE-IRVERBGE7-THE I-MEANZIFINP GIVE-YOU-YOUR-GRADES -IN ORD r'

ER "

30DIM A(20): DIM el<20) ____.

40 INPUT "HOW MANY GRADES DO YOU WISH TO USE(L IMI T 20) ", B
50'iP-B20tHEN-40 ,,-

EOFOR D=1 TO Bo
,r0 I Nepi_......f...0T, IN

-El

GRAM' , 9 cD
80C=C+A(b)
SONEXT D
Q0E=CeS : PRINT E; " IS. YOUR AVERAGE"

IlpF=b/z. IF F = INT ( F ) THEN 130
1 2013=A(INT(F)+1):GOTO ,

140PR IRT ,G; ," IS'. YOUR MEAN"
130H=\INT CF) : I =H+1 : ..7=A (H) +A ( I ,

160FOR M=. TO 6: IF L<A ( M)THW160 ,

150FOR e-i TO B: L=0

17060T0 1.97\
. :180T.L:L=11(mxT8(m)tT , ,

190f1EXT M. \

20081 ( ) =L : NEXTK \K

O

2IOPR INT "YOUR GRADES IN ORDER, FROM LARGEST, TO SMALLEST"
220FOR .p=1TO B:PRWr Bi(P)NEXT P.
230GOTO 5

.

P

P.

3 0

4. if

't
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V

.0.4% '
s'

.74

- 7.1.-0 4,z,

t
...- 1 li't7a

10H---z0 8=0 C=0E=0*F=0 '' ' '' 41ri4°2
4. .111- .

:OPPINT "THIS PROGRAM WILL TELL :;THE1.10

ANY '- GIVEN TWO INTEGER, .:, ,

3oINPUT "WHAT ARE YOUR 2 POSTIIVE INTEGERS%
40L.A+1 F=6-1.C=0 .

-,.
1

50iFA<=0THEN 73 _ 41

6000)0 SO . , .. ,

i

I

.707 NT "PLEASE USE 2_POSI-TIVE INTEGERS".:GOTOv

bOI NH.,,,S THEN 100 .

ti

30

LitiPRINT" "PLEHSE MAKE -THE _..2ND INTEGER ,pREATER 'THE 1.7:::AOTO9Jawau 110

140FOR_D=E TO F
120IF D/2=INT(6/2THEN 140
13000TO i60;

car 2<:: 210-

15000TO 2@O
160IF D=3THEWW

G=3TO SOR<D>STEP 2
-180IF D/G=1NT(D/G)THEN 210°,
1r-!U EXT
200PRINT.D;"IS A ARIME":CC+1

,

L1ONEXT D tt

220PRINT "THERE ARE<IS)";C;"PRIMES),SETWEEN:"AND"fEt
-2'..A3END

4.7

.4

s

7\

tt

A-

.

, . . .
,

icipkINT "*************************44*****************);4****
.4

20PRINT "' SEMI--PERIMETER" ,

30PRINT "******w************4**********************************
***17*****"
40INPUT "INPUT THE THREECI) SIDES"ri;B,C

50S-L- A+S+C)/2
60PRINT " THE SEMI-PERIMETER 15":.S

ztipRINT u*****t**4:*****,******************************4c***t***
********ft
SOPRINT " HERON'S THEOREt'"

,90FRINTn4,*******4,.*******************************!********,****Ic

100R=SOR<S*(S=q1)*(S-6,kSre))
ilOPRINT

34

.\
1

I,

.9

,
' !

"4

74'

v.

4., '4

.



ro.:t

7

. -

4

a 0. --"4.4.!;;, 7,11.:,41+41.1^1r.i.

1OINPUT. N.

20IF N>= 1 THEN 50.

30PR I N'T "NOT A POSITIVE INTEGER"
--40GOTO
50FOR D = 1 TL N

r60I F INT< ;Tin---THEN--80.

70NEXT D
i._BOPRI NT N/D; D
-1.90 NEXT D
100END

L.

,..r"V.

.4'

'

-r,

. .

10PRINT- "FINDING, ALL 'POSITIVE: INTEMRALASFT RS'OFANy-NUMBER"-
20 INPUT "WHAT IS THE NUMBER YOU WOULD -LIKE, '111, BE -FACTORED.", A'..

.. "z0Z=0 '1
- 40 FuR N=3. 'TO A 4 ,

. 50 IF A.44= ps/T(A,-.'N) THEN 70`
-1/4

1

60 NEXT N 1 ..

. 70 ?=Z1 1

8OpP I NT N;11.- "; 8/N ) . .

90 NEXT N
.% .. IOU ENE. . I

.1

R

r

4
o

-e

..
. ,

,.
.

c

: ,

.

.
s..

. 10 RF-1 NT "THIS PROGRAM WILL GIVE YOU PRIME FACTORIZATION OF"
.

15 PRINT "ANY POS. INT. ". '41

20 PRINT "WHAT INTEGER DO YOU WANT TO USE"

30 INPUT N'
40 - N: d. THEN 76
50 PRINT "N IS NOT GREATER THEN 1"*

60 GOTO 160 °

70 FOR B=2 TO St3R<fp
SL:i IF N/B=INT(N.18) THEN 160

GOTO 140
100 IF N/9=1. THEN 150
110 PRINT B.; H*11;
120 LET N =N /'B 4

13U GOTO 80
140' s7")

1.50 PR-INT N.; "*1"

I6OEND

47

312
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10 PRINT "THIS 'PROGRAM WILL 'TELL YOU WETHER-THE. NUMBER THAT"
20'PPIOT."YOU GIVEN TO N IS PERFECT, ABUNDANT;OR DEFICIENT" '
?O DIM.A0.00) ,

',r. Dili B(100)
45 PRIUt. "DEFICIENT NUMBERS:
50 LET P=1
£i LET D=1 v
70-FOR--,N=1 TO 100

1

80 LET T=0-
.

9 FOR I.-41 TO N?2
100 IF NA=INT<N/I) THEN 2:20
'110 GOTO Lip I

*120 LET T=T+I
130 NEXT I
140-1F T.,N-tHtwisa

7

150 IF T<N THEN 240
160 IF T>N THEN 210

,

170 OOTO 250
180 A(P)=N
190 P=P+1 *

200 GOTO 250'
'210 BD>=N t

220 D=D+1
230 GOTO 250
240 PRINT N;
c 5O NEXT N
255 PRINT : PRINT T "AEUNDANT NUMBERS; ";
260 ,FOR I = 1 TO D-1 : 'PRINT B(I);: NEXT .= .

265 PPINT PRINT "PERFECT NUMBERS: ";

'70 FOR I = 1 TO P-1: PRINT A(I);: NEXT-1 ,

.

3

\

4%

1

44

c. 4

a

V to

e
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NIMBI SCHOOL DI RIOT
OFFICE OF INSUUCTIONAL SIORICES

NESIARE, ESIATJUIE

March 11, 1915

E? ANA T.6; Hr. Wiliam Kra:sedan
Newark High School

O -

!SDKs Y. Weil Wale.
Superwiserof-Methewatics

Coiputer Programming douroe for the
Extended Year Program

I talked to Carl Jacobson (Glamrgiligh) *Vent handling the Computer
Programming Course in summer school end be is agreeable.

In discussing thievith Gar_:, welecided that a regialen el the coures
guide will be neemesery. Algol the coarse MU haft to be held at
Glasgow High in order that the imAssalt eempswas -thee caw be used.
(Weigting computer costs aPaa rattles cartes thAs is a such better
scheme.) not feasible, let we ham.

I will be getting together with Carl, in the recur future- to take further
plans and keep you posted about ear progrksa.

TNW: bap

cc: Mr. Carl Jacobson, Glasgow High
Mrs. Catherine Y. Bonney
Mr. Nelson Yreidly

O



I. TITLE; Mathematics Through Computers

II. GENERAL COURSE DESCRIPTION

This is a cOmprehensive introduction to the world of
complaters. The topics to be explored include the history of
computing, computers in everyday life, oPerating a computer,
communicating with the computer, and computer programming.
A knowledge of algebra is helpful, but not necessary. The
individualized nature of the course permits the participation
of students with varied knowledge this field. ,

Classes will consist of short lectures accompanied by
"hands on" computer experionce. Assigaments will include
the writing, refinement, and execution of computer programs
relating to many topics. A fieild trip is planned to explore
the vast computer system at the University ,of Delaware.

Upon successful completion of this Course a student
should have a high degree of literacy in the computer language-
BASIC, a proficiency in computer programming, And an ability
to operate both "in house" mini-computers and time sharing
systems. It is also expected that a students general
mathematic's skills and problem solving abilities will be
enhanced.

III. COURSE REQUIREMENTS
7

A. Attendance: Attendance and participation are
for all class sessions and fie /a trips.

B. Assignments: Satisfactory completion of all assignments
is required'.

C, Projects: Tfte'student is expected to write, refine,
and execute assigned computer programs.

D. Exams: The student is expected to complete, with
at least 70% proficiency, three written
examinations

E. Evaluation: A gra,'.e of A, B, C, D, or F will he awarded
at the end of this course. This grade will
be determined by the level of proficiency
with which the student achieved course
objectives within the structure of the
proceeding requirements.
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IV. MAJOR COURSE ACTIVITIES

The course will be laboratory-oriented in that the major
course activities include the classroom developement of com-
puter programs and the subsequent "hands-on" computer execution
or these programs. Short lecture sessions utilizing traditional
classroom techniques will be combined with completer assisted
instruction and individualized instruction. Other activities,
include in-class readings, viewing of films and at least one
visit to a large computing facility.

V. COURSE GUIDE

Educational Objective No. 1

To develope a student awareness of the role of computers
in today's world.

Instructional Objectives:

Each student will:
1

Exhibit knowledge of the historical development of machine
computing.
Illustrate the cultural and social impacts of computing
and data processing.
Demonstrate the capabilities-and limitations of the

computer.

Educational Objectivte No. 2

To provide each student with meaningful "hands-on"
computer experience.

Instructional Objectives:
a

The student will:

Demonstrate the operation of the resident computer.
Exhibit an understanding of the operation of a time

share system.
Utilize the immediate mode of the mini-computer
as a calculator to aid in problem solving.,
Demonstrate correct and efficient usage of the keyboard.
Access the computer's library of stored programs for ,

work in related subject areas.
Demonstrate the ability to address the various peripheral
devices of'the resident system.
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Educational Objective NO. 3

To introduce to the student the logic of computer
programming.

Instructional Objectives:*

The student will:

,tilize the mini- computer's TRACE command to follow
the chain of logic of an existing program.
Perform program analysis by constructing flow charts

of existing programs.
Design simple algorithms for the solution of selected

problems.

Educational Objective No. 4

To expand the studentS problem solving abilities
through the study of computer logic.

Instructional Objectives:

The student will:

Analyze a given problem intuitively.
Conduct a "Guess and Test" investigation of a problem

utilizing a calculator.
Enlist mathematics skills to confirm results and/or
refine methods of a particular problem solving strategy.
Refine algorithms and formulate a generalized problem

solution.

Educational Objective No. 5

To develope a proficiency in the computer language-

BASIC.

Intructional Objectives:

The student will:

Translate simple/complex arithmetic statements into
computer language and vice versa.
Demonstrate a competency in the fundamentals of the

BASIC language.
Refine and rewrite program statements which are in-

sufficient or faulty.
Write and execute simple computer programs utilizing

the correct BASIC statements.

3



Educational Objective No. 6

To expose the student to the usefulness of the computer
as a tool with many applications.

Instructional Objectives:

The student will:

Demonstrate the usage of the computer as a problem-
solving tool.
Exhibit an understanding of t- unctions of data
processing.
Illustrate the role of-the computer as a research tool.
Demonstrate the mini-computers value as an educational aid.

Educational Objective No. 7.

To expand the students programming abilities.

Instructional Objectives:

The student will:

Demonstrate a high degree of literacy in the BASIC
language..
Utilize,sophisticated programming techniques to refine,
compact, and customize existing computer programs.
Illustrate propee documentation procedures.
Employ program debugging techniques to correct rejected
programs.
Write original, efficient programs to solve problems
relating to many fields.
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VI. COURSE OUTLINE

I. Introduction

A. What is a Computer?
B. History of Machine Computing
C. Meet the Mini-computer

II. Computer Operation

A. Fundamentals
B, Immediate Mode
C. Canned Programs
D. Peripheral Devices
E. Other Systems

III. The Computer's Way of Thinking

A.
B.
C.
D.

Computer Logic
Algorithms
Hand Simulations6
Flow Charts

IV. Communication With The Computer-BASIC

A. Fundamentals
B. Commands
C. Variables
D. Loops
E. Transfers
F. Alphanumerics
G. Input/Output
H. Subscripts

V. The Computer As a Tool

A. Problem Solving
B. Data Processing
C. Research
D. Education

VI. Advanced Programming

A. Arrays
B. Functions
C. Documentation
D. Debugging
E. Subroutines
F. Advanced BASIC
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MATHEMATICS THROUGH THE COMPUTER

A knowledge of algebra will_be useful
but not necessarily a prerequisite for the
student. Computer programming techniques will
be taught, but the course is not a programming
course per se. Students will study problems and
situations in which the use of the computer
naturally arises.

Eligible Students: !ewark School District students
n grades 9, 10, 11, and 12 in

...he 1975-76 school year.

Location: Glasgow High School

Length of Course: 6 weeks

Limit: 25 .students

Credit: 1
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APPENDIX C10

Special Flyer for "Mathematics Through the Computer"
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This is a comprehensive 'introduction to' the world 0.-;44iii:Pg::the :topics

to be explored include the history of computinge:::-Computarakett,illieryday life,

operating a computer, communicating with the computer, eadiigramming the computer.

A knowledge of algebra is helpful, but not' necessary. Thi4adividualised 'nature

of the course permits the participation.of studints -knowledge la this

f ield.
,

e,%"\;'v;,-,

Classes will consist of short lectures aetampaniedlar pa-lases work it
Glasgow's four new mini-computers. Assignments will inclu4.;the writing, refine-

ment, and. execution of computer programs relating to marq .zapice.,. A field trip

is planned to explore the vast computer system t the Univirefty of Delaware.

Students - Newark School District studenEs,iiho will be in

11, or 12 in the 1975-76 school year,

Length of Course - 7 weeks, June 23 to August 8

Location - Glasgow High School

Time - 8:40 - 11:50 a.m.

Credit - One Credit, Mathematics Elective

Fee - None war 1.114.1."...."

For Further Information -
,

Contact Mr. Carl Jacobson, Glasgow High School (731-2381). or

Summer School Office (731-2320)

Name

Home Address

Telephone

000000

Cut long This Line

Grid. '

'

1: ' 4`').4,1 s$.

s

Return to your 'school office by

District School please return to: Stmnoer Schocil Officecte Newark High 'SC124bol.

y
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CLASS LIST'

SUMMER SCHOOL 1975.

MATH. THROUGH THE COMPUTER

INSTRUCTOR - .Carl Jacobson
SESSION ONE

NAME

1. Karil Jackson

2. JameS D. Stallings

3. J inm.y Ebert

.

4. Jeff 'Allier

d'Leach

6. -2111 Y.itchem

7. Patrick Moore

3. ,David ;4yer

/6. Juana Noel

10. Tcm Pellegrene

11. :3111 Sigmund

12. Scott Valletine
4.

SCHOOL

Newark
,High

Newark
High

Glasgow
High

Glasgow
High

Glasgow
High

Glasgow
High'

Glasgo,yz

High

Glasgow
High

Glasgow
High'

Glasgdw-
High

Glasgow
High.

Glasgow
High,

GRADE MATH COURSE FINAL
ENTERING ENTERING. , GRADE

323 's

11.'

10 Geometry

Albebra
II Honors

10

9

'10

Geometry

B

C

Algebra I W

Geometry

10 Geom4try

11 Elementary
Algebra

.11

11

10

10.

Geometry

Algebra II
Honors

Algebra II
Honors

Elementary'
Jeometry

_Geometry

C

1g'

C

I

B
.
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MATH T.AR011GH THE COMPUTER

Titles'of Student Generated, programs
'Summer, 1975

I;. Linear ATgebra - "Two Paint"

1. . Distance
. Midpoint
3. Slope , ;

i-inte'rcept
5. y-intercept
6. Equation
T, Perpendicular Bisector ,

It. ,Conic Sections - "Conics"'

A

,

I% Circle:

Ellipse,
Hyperbola

4. Parabola

III. Arithmetic Sequences - "Sequence"

iv.

VIII Metric/English Convei.sion

Metrie to
2. ,t.English to Metric

IX.. 'Statistics "setits

.
1.. '5Mean
?: Mode

e,

3. Median

4. ,,Midrarige
5. . Maximum

Minimum.

7. Number' of values
8,( RaAge
9.:

10.

.

Lr

0

,

I.'

2.

3.

. 4.

5.

.Print n terms

Print 'rith term

Common,difference-
Gener81 Rule

.Aritlinietic Means
'X

Seri es

I. . Partial Suns

Square. Root' '

1. "Pi ncri,i ng"

VI-. Limit

1.. Convergende
2:, bi vergenk

increasifig
4.. Decreasing.

VII . Quichtti cs
4

I. Roots
2. Real

3. Filiag nary

mhh.

.

V

t).

3

StanOarkDeviation
Frequency Distribution
Chart

11. PerCentile Chart
'12. T-scorn

z-scores
,

Linear Algebra

-1. adentlfy. Corners Points
'2. Evaluate corners '

3r Find:minimum/maximum,
4'. List constrain t

equations
5.. List minimum/Maximu

equations

s).

1

XI: Matrix Algebra - '!Mat"

, Addition
'Subtraction

3. Multiplication
peterminanf

5 . Cofactor
6; Inv0Ose
7. Transpose
8. Identity-

4.

0
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THE DEVELOPMENT AND IMPLEMENTATION `CAF

DISTRICT COMPUTER EDUCATION PRO6RAM,

APPENDIX D .

It-elated Activitiet,

.D1: Minutes of First Council for Computer Education
s. Meeting,

D2: -.Notification of Transfer, of Computer Education Funds
and RelAieed Documents

D3:, -Announcement of an Infoimational Meeting.Wonsoie
by the Council for Computer Education-

-
)Doe!uments Related to COmpu,ter Task Fokde

D5: 'House Bill 509 Proposal.
. . 1/

:16: Motion to Board of Education to.Amend_theiBudget ,

For the, Purchase of Computer Hardware ' '0,

e

: p7: sdoitiptiet Hardware Bid4Notice

,D8: Purchase'Order for Computer Hardware
, .

D9: letter Ordering Project Delia Terming/s.
,

.

1

320
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RIPOW.,m+Vt**%,
st.of s,+*...;*

STATE OF

DENA.*

February 26, '1973

MEMORANDUM.

Tb:

OELAWARcE

NT OF PUBLIC INSTRUCTION
DOVER DELAWARE 19901

RANOALL L SROYLES
HOWARD E R00.

JOHN .1 R (AN
ASS 4 T44. SJCRO4t010(N,S

Members Of the CoUncil for Computer Eddcation

Dr. Earl Abrahamson
'Dr. Robert Boozer
Mr. Arthur Bragg
Mrs. Vera Bures
Mr. Earl Carpenter
Mr. Winston Cleland
Mr. John Donahue'
Mr. Edward Goate
Mr. Jack Graybeal
Mrs. Teresa Green
Mr. John Hoinby
TT. David Lamb
Mr. Dennis Loftus '^

4r. Thopa'S Luff

FROM: WiZams J. Geppert
State Supervisor of Mathematics

SUBJECT: ,MINUTES OF FEBRUARY 22, 1973 NEETIN(

. Mr1 Ralph Mahan
-br. Daniel Neale
Dr. James Pugh

. Mrs. Charlotte Purnell
Dr. Henry Reynolds .

Dr. David Robinson
Mr. Paul Schmidt
Mr. Alex Taylor
14r. Neil Walz1.
Mrs. Rhoda Witlin
*Mr. Mort Witlin (Guest)
*Dr. David Yens (Guest)
*Mr. Andrew Allison (Guest)
Dr, Randall Broyles (Guest)

The meeting was opened at 1:30 p.m; by /Ir. Geppert. Air.

'Geppert introduced Dr. Broyles 'to the committee. Dr. Broyles
thanked the committee for, their willingness to serve on the
council. He gave a brief review of. computer education in the
state. He then expressed the concern that the council view
computer education as a total concept in the. instructional
programr i.e., ell applications of the computer in the areas
of instruction including the use of the computer in data
processing application as well as compute literacy in the
schools.

FUnding is not forthcoming at this time but he.commented'on
a few items in respect to the Department. The Department
budget request for computer education, a Title III ESE

*benbtes attendance.
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computer proposal for lower Delaware, the use of House Bill
509 in the areas of business education, were mentionedas
part of tne recent involvement of the Department in computers
education. 'The use of the computer in the process of ins:true-
tijon has been a rather sl&v aevelopment in our schoOls: The e.
computer carries with it many ramifications for education.
These ramifications are what the Department will'be using the
council for in seeking advice and recommendations for,com-
puter education in the schools.

. 4

Dr. Broyles then turned the meeting over to Mr. Geppert. Mr.
Geppert commented briefly ;on a few of the materials for the _

committee's perusal. The Conference Board of the Mathematical,
Sciences Cdmittee on-Computer Lducation, Recommendations
Reaardina Computers in High School Education, a national study
on tie use of the computer in secondary schools by Charles
Darby in "1971, were distributed. Mr. Geppert,then shared
with the committee -a comparative study he had completed with
Project,Delta. Also, upon completion of his report to Dr.
madden on Project Delta, he would, make it available for the
committee at their nextmeeting. Mr. Geppert further elabor-
ated,On the activities in the Department with computer educa-
tion. 'That' is, the budget request, House Bill 509, the
Title III ESEA computer project, and the Brown Book request.

Mr. Geppert then opened the meeting for comments and discus-
sion of the various committee members' concerns, present
activities and tneir resources for computer education. A
great deal Of discussion ensued with partiCipation by the
members.. Each person discussea his or her interest in .com-
puter education and the group reacted with auestions or
comments. It was found that data prodedsing activities,
computer-based instruction via Project Delta, were predom-
indte in the-present computer applications:with the schools.
A Computer Managerial Instruction system has been proposed
in the Marshallton-McKean School District. The use of the
computer in the area of guidance applications, has been con-
sidered for the Career Education programs. A consortium of
school districts in New Castle County have been operating
the last fey years in providing administrative services to
its memLer schools. i few districts have reported their
own systems for administrative use primarily with some
applications for specific subjects (e.g.; business education,
mathematics, science)':

The committee expressed a concern that Computer Education and
computer Litera&_y were tlAo broadly interpreted terms. A
precise definition of the terms and what they encompass
should' be determined for the council. Dr. RoLinson pointed
cut, at tne time, computer literacy is one of the most diffi-
cult term:, to react to tecause cf the grossly encompassing

-33 2



interpfetations% He perCeived it as a studebt's,familiarity
and ability to function in a computing environment.

Mr. Geppert.pointed out that the council would operate with
'informal procedures,. but requested that the council elect a-
chairman and vice-chairman for future meetinas., The topics
on 'the agenda for the council meetings are, 1or the most part,
determined by the Department. Committee members are requested
to submit items for the agenda to Mr. Geppert if they are
appropriate for the council. The council's primary purpose is
tO-advise and make recommendations on matters relative to the
state department's involvement with computer education.

The council will probably not meet again tillnext Fall. In
,the event a draft for the Brown Book is requested for Fiscal
Year '75, the council will ,be informed. Meetings, of the
advisory council are dependent on the state's activities in
computer education. It would seem that the next few years
will bring increased use of the computer into our. Delaware
schools;

Dr. Rooinson nominated Mrs. Witlin as chairMan.for the coun-
cil.. Mr. Taylor seconded the motion. Mr.,Walz1 then moved
that nominations be closed. It was unanimously approyed
Mrs. Witlin is the chairman for the committee. firs. Witlin
-in turn nominated Dr. Robinson for vicq-chairman. lir.

Robinson declined. Mr. John hornby volunteered as vice-
chairman for the committee. he' was unanimously approved.
The meeting was adjourned at 3:30 p.m.

WJG/nit
cc: Dr. Kenneth C. Eaduen

Dr. Randall 'L. Broyles
Lr.,Edward J. noyninan
Mr. Conrad C. Shuman
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SCI34:31.. DitITRICTI
i.)Fric.z Of 6DPUrY SUPERINIVCAST

Plawerk, Delaware

Jose 3, ISTS

PRINC:2PALS

rrt.)m, ALLEN 1

"..: 314/: ?UM EDE; CATION

sv:tannad is a tessnorostium it Willis's J. titiimbevialr
rebitive, to:proposed Stew aid for :delimiter, eduosticto.

1,4:41 v,21r.,1. oar ,Jarn UstbeaLscics %Supervisor, Lad ilsrtsd se to thipss-
9,billty of these toads earlier. end I have ^Weedy asked Km topacedifiat.
tiQrt:i for the ;1*werkc5.::hoot Las'irtig in obtaitung tbes. Rinds. tot toed,

th.critirs, take, as action an 4n :individual school basis. trill Gsoperes
ir.risr,nduvri is prav ;dad fix Fsur .nfoirsiatton.dnly, 041 werkiett

itS tIOCIay 69. possible trim 'any wit4tCh tesy be-
...ortt ova:able tS help *fillet lomoi Alin* /or 'cteit5uter to/vitals is our

re* niqh

14A; in

Mrs. Sonliityg
Dr. awssipson
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May 27, 1975

MEMORANDUM

STATE OF
t`

DELAWARE

DE\
s"

ARTMEN; OF PUBLIC INSTRUCTION
.61

THE TOWNSEND BUILDING .

DOVER, DELAWARE 19901

TO: 'Chief School Officers-Public, Schools

$AWDAU. 4 OROYLIS
NOWARD E 41011
/O1U i ityAN

4$11STIIT

o
FOR DISTRIBUTION TO: ;High School Principals

)

FROM:
'William J. Geppert, State Supervisor of Mathematics

SUBJECT: STATE AID FOR COMPUTER EDUCATION

The Joint Finance Committee has recommended an, additional amount of

.
$48,000 to be used to help school districts in providing computer educa-

tion for the school year 1975 -76. The General Assembly and the Governor

will.have to approve and sign the Budget Bill. However, we'are assuming

at this point that the monies will lie made available. The money was

determined by the total number of public high schools in the State. (32

high schools @-$1,500 per,s6hoof = $48,000). It is our understanding at

this point that the money will be distributed in the following manner:

Each high school in the State can qualify for an- amount up to a-

maximum$1,506 from.the state fund on a matching basis (i.e., local high

sCnool requests $2,600 for computer
educatton--$1,300 will be used from

the local district funds and $1,300 w11.140C granted from the state fund

for computer education). This is similar to NDEA Title III funding.

The monies will he made available and disbursed to schools who

voluntarily wish to support computer
education7:-.Many of the high Sdho-61

tne STai-are presently involved with the DelaWare School Auxiliary

Association Computer Project "Delta." It is projected that the costs

for the school year 1975-76 will be $3,000 in that project. The state

funds are not limited to a project but must be used in purchasing, leasing,

or rental of compbter hardware and software in the schools for computer

education.

Guidelines will,be prepared"which will incorporate the above statements

in anticipation of the approved budget.

Since this represents an initial effort by the State, the Department

is requesting additional data at this time concerning your request for these

runds. Tf your district is planning to request funds for computer education,.

33



State Aid for Computer Education:: Page 2

please indicate on the tear sheet provided,. Your cooperation in returning

this form by July 1, 1975, will be appreciated.

WJG/va

CC: Dr. Madden
Dr. Broyles
Dr. Wachter

.District

TEAR SHEET .

Newark School District

1. Plan to use state funds foir computer educalion. ( x) yes. ( ) nb

2. ,Request $ 40,000. from state funds:. (An equal amount will be -

matched fromlocal futids).

3. .Type of equipment:

(X ) Computer (mini-computer, etc.)
(X ) Computer terminal
( ) Programmable calculators
( ) Other (specify equipment) .

4. Use of computer in instructional program. Cheek one or more which apply.

( x) Teaching computer skills (Programmling)

( N) Using the computer for problem soling
xy Using the computer for modeling and simulation

( ) Tutorial uses of the computer (CAI) ,

( ) Instructional diagnosis by means of the computer (CMI)

( X) Computer oriented for all students

( N) Vocational and technical trait ng(For appvved HB509 Program)

( X) Guidance package

Name F. Neil Walzl, Supervisor of
Mathematics

School Office of Instruction, Newark School
District

Date June 12, 1915

(For Christiana, Newark, and Glasgow High Schools)
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APPENDIX D3

Annodtcement of an Informational Meeting Sponsorvd.by

the Council for Computer Education
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-.DEFARTMENTOFTUBLIC INSTRUCTION

DOVER:DELAWARE 19901
c..

RENNETH C MADDEN
STALL sugotolthothr RANDALL L. BROYLES

HOWARD E ROW
JOHN J RYAN

ASSISTAht supeposriwoms

November 7, 1973 .

7

TO: Members of the Council

Dr. Earl Abrahamson
Dr. Robert 'Boozer

Mr. Arthur Bragg
Mrs. Vera Bures
Mr. Earl Carpenter
Mr. Winston Cleland
Mr. John Donahue
Mr. Edward Goate
Mr. Jack Graybeal
Mrs. Tereta Green
Dr. David iamb
Mr. Dennis Loftus,

for Computer'Education

Mr. Thomas Luff'
Mr. Ralph Mahan
Dr. Daniel Neale
Dr. James. Pugh

MrS. Charlotte. Purnell

Dr. Henry Reynolds
Dr. David Robinson
Mr.'Paul Schmidt.

Taylbr
L.-Mir: Neil Walzr

Mrs. Rhoda Witlin
Mr, John Hornby

.FROM: William J. Geppert

.SupervisOr of Mathematics.

-ce SUBJECT: DECEMBER 6,1973 MEETING
.

Happy Thanksgiving!!

The.first meeting of Ale CouncWwill be held Thursday,.December.6,
1973 from .1:0q-3:00",p.m., at the Hub. Restatirant in Dover.

1

In an effort to Vtimulate and encourage interest in computer education,
the State Department of Public Instruction, in cooperation with the
Del Mod System, wilrsponsor a presentation by the TIES Project for school
districts in Delaware.

,

The presentation will.be the Main topic on the agenda. Attadhed is a copy
of the notice sent to the Chief School. Officers. Please complete the
attached form and return.

WJd/scp
Attachment

cc: 'Dr.'Kenneth C. Madden
Dr. Randall L. Broyles
Mr. Edward J. Moynihan
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kENNEriw C 4A006.1
SW(5,!aphoonOt.:

Octobet 25, 1973

STATE ci

DEPARTM

E- N N
.

.1

TOF
THE'TOWN

DOVER, DE

DELAWARE

UBL1C 'INSTRUCTION
ND.BUILDING
WARE 19901

0

TO: Chief School Officers
..%. .,

.

,, .

FOR: SchOol'Finarite and Administration Personnel
District Instructional Personnel - . .

-rt
Secondary School Principals.

, ..,

cb.

William J. Geppert, State SUpervisor of Mathematics
John F. Reiher, State Suprvisor of Scierice and Environmental

Education
...

I

SUBJECT: TIES PRESENTATION IR COMPUTER EDUCATION. \
I-

.

'
.

,..' tl , 0 % 4 .6.

In an effort to stimulate and encouragesintefeit in .-Computer educatiprii the' State
1

Department of Public Instruction; in'crioperation with the Del Mod...S3s.6m; is
pleased toi, announce a'presentatiori by the TIES Project for school districts in.. .

.Delaware. ; / %. . . ,

f614:

,

RANDALL L 1 1110t1.14
HOWARD E. /tiny"
JOHN r RYAK

Assisrainsizo,NreNcamis
or a

0

-I l

:".

.1" #

/ 4.
In 1967, twenty Minnesota schoolidistricts'forMed.the MinnesOta School Distrlcts
Data Processing ddirit Board and,established'a unique. e4ucati9nal service' called' ;

Total Information fdrlducationalSYstems TIES. Philosophically, the Joint
10-Ard had ddtermined that a regional; cooperative data center (utilizing theMost
advanced computer concepts and capabilities) was its necessary objective. Thee
information system would putsue deVelopment arid produce services in three major'
functional areas - administration,:iristruCtion and research. TIES is an'established
on-line information system, .utilizing telecommunicatioris, an integrates data base
and advanced information systems concepts.; Described as "the most complex and
sophisticated' educational computer system in the country," TIES is now providing I

administrative, inatructionaltand research services for over 325 schools which
enroll approximately 300,000 students in4innesota and Illinois.

The first presentation will be held Thursday, December 6,.1973, at the Hub '

Restaurant 1.1 Dover, from 1:00- 3:00 P.M., for Kent and Sussex Counties school
personnel.

.312
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I

Chief School Officers

October 25, 1973 - Page 2
O

.
".

A second presentation Hill be held Friday morning, Dece er 7, 1973, at the Ramada
Inn (off' I-95)" in Wilmington, from 9:30 - fok New Castle Cotinty School ,

personnel.

We are hoping to expose Amany school administrators as po sible.tO the TIES.
System. The TIES concept represents a dramatic:departurefrom most current
prpct/ces. Its concept is that people come first - systems second = and,hardware
third.. All three can be'integrated into a total syetem for edcatiorb. Dr. Thoma
-c.!ciloi.004, a former school administrator and now Executive Director of the
Minnesota School Districts Data Processing.Joint Board, will conduct the presentations.0 .

et1

To enable us to more clearly determine the number of people attending, please,
complete the form below and return to this office on or before November 21, 1973.

Thank you.

,cc: Dr. Kenneth C. Madden, Superintendent
Dr. Randall L. Broyles, IoissiStant Superintendent

Mr. Edward J._ Moynihan, 'Director of Secondary Education

Mrs. Charlotte Purnell; Director of Del Mod System

,- -

I/

Return on or before NoveMber 21, l'973, to Mr. Thomas M. &siker, State Department of
Public Instruction

7

NAME

4.

POSITION

1

3 1

11.011.

SCHOOL DISTRICT



2 4 1115

KENNETH C wODN
$ Su144040100

March 18, 1975

MEMORANDUM

STATE OV OSLA'W ARE

DEPARTMENT OF PUBLIC INSTRUCTION-
THE" TOWNEND BUILDING
DOYEK DELAWARE 19901

ii

TO: Administrators for Computer Education Members

FROM: William J. epPert, State Supervisor of Mathematics

N--"--------
/ .

._ SUBJECT: APRIL 18, 1975 LUNCHEON MEETING .

The second-meeting-of the-C9uncil for-Computer Education will be
held Friday, April 18, 1975, beginning at 10:15 A:Me in the Sheraton

Motor Inn at Dover. A copy of the agenda is attached.

t

RANDALL L. 00Y1113
HOWARD 1. ROW
JOHN 3 RYAN

411$111AUTSUPtallIteseptelt$

Your support is appreciated in making your staff member, Neil
Walz1 who,isra member of the Council, available to attend the

meeting. ',Ellis is a luncheon meeting provided by computer hardware

vendors for. the Council. ,

A separate announcement of the p resentation an demonstration of

hardware eclipment by Wang Laboratories for all school districts
Friday afterno9 will be sent to You shortly.

.

Thaniyou far your support in the Council's activities.
i

WJG/va

cc: Dr. Kenne 1 C. Madden

Dr. Banda L. royles

Dr. Donald.H: kaOlter

Attachments
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01.0.11t "
st,

-11
reft.

STATE *". F iti 0CLAWARE
--....

,1 4
.,!:7'..i

.DEPARTMENT OF PU,13.1.1C INSTRUCTION
1HE 0i/NSE1,10 8U11.D11IG

DOVER, DELAWARE 19901

March 18, 1975

i4blo1,t.\NIV>1

TQ : .

-a

Members, of COuncil for Computer Education

r.

Dr.'Earl Abrahamson
Dr.'Rooert Boozco:
Mr. Arthur Bragg
Ms. Vera Burgs

Mr. 'Anthony Wolauski
Mr. Winston Cleland
Mr. John P. Dollahue

Dt. Edward W. Coate,-

Wirlfam J.

NANDALt 1., BROYLES
HOWARD E ROW
JOHNJ RYAN

ASSISIXNI *up t N tentwocists

Mr. Jack D. Graybeal Mrs. Charlotte H. -Purnell,
Mrs. Teresa Green Dr..11enry Reynolds .'

Dr. David Lamb Di, David Robinson
Dr. William Curlott- Mr. Paul:Schmidt
.Mr. Thomas Lai- Mr. Andrew Allinson
Mr. Ralph Mahan ; .,-Tif.-14-611-14a121

-Dr. Daniel C.,Neale, _-Mtsi tthbda Witlin
Dr. James Pugh :Mf:'John p, .flornby.

\\Mr. 'Morton ,Witlin"

Geppert, State Supervisor of Mathematic.,4

LuNcluMEET7NG--APRIL 1975

The Second'meeting of the Council for Computer
Friday, April 18, 1975, beginning at 10:15 A.M. au
in Dov:r. The agenda will be as follows:

EduCati9ft will be held
the Sheraton Motor Inn'

\ \

1Q:15 - 12:00 iiNIVAC--presentation of.a CAT programAised
in the Chicago Public Schools

12:00 -z .1:00 Luncheon (Courtesy of tt Vendors)

1:1,5 -. 3:15. Wang -1,4-.1) prtsentaiion and ,monstration of

cbmputer. equipment. (All sch ol districts
will be invited, to participate n the after-.
noon,-iesion).

SomeOme in

Please plan

W...G/va

be;tween we will have a short meeting with the uncil.

to attend the meeting!!

cc: . Konneth C. Madden
I r. -Randall L. Broyles

D . Donald II Wachter

RETURN '0 WILLIAM GI PPCRT ON OR BEFORE APRIL 15, 1975.

My choiet

- .

Name

for the luncheon is: Broiled-`Flound

Dover Mixed .G
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Documents Related to CoMputer Task Force
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July, 19 75

TASK FORCE-TIME LINE

'STATE PLAN FOR USE OF COMPUTER IN EDUCATION

Initial meeting and organization of
Task Force members

August, 1975 Two meetings

'September, 1975 ,Two meetings

October, 1975 TWO meetings .(tentative deadline)
Completion of final working draft
for submission to various groups
in education community

November, 1975

January, 1976

Submit working draft to other
state agencies for further input

Completion of final draft with
. appropriate review, revisions,
additions and deletions by
various groups

February, 1976 Submit plan to State Board of
Education

WJG/va
7-24-75

31'7



ti

UWASE401100L-10;0114T 0
07FICI or tigt,tvettom Mynas

slivinp MAUR* ,'.

Lusust 27, L973

MEMORANDUM TO: Dr. Loren,Thonpsen

YROM: F. Neil Waist fl1/4)

RN: State,nan for Use of Couluters in
Education (Williau Carport's memo
of 6t26/75)

Bill Geppert, State- Supervisor of Hatheuatics has fOlued a
-task force to study this!prohlvie *ad to formulate 's five.
year plan for conputor education for the state..,

Von Martin and I kaie Veen asked.,t servo ea` this vouult*,,
Other couulttee *embers ire 10a Iliiiholsbetaft; Toros* Creilis
!reject DILTA;. Dave Roblaso*, frojoet DELTA; Vera .Rurrit,
Kent County Vo-Techr Sari. Abralanisou, Hountfloasont School
Roard; and Robert looser, DPI.

not once is August as a full esumitse to discuss the
ppoblau and at that point decided to vOrkas three sub-
committees. Thum are: instruational *signs, adulaistrattiii
usages, and stale lavolvouont. rau simians en the instruc-
tional sub-committee sad Ton,Hartin is serving en the
adninistratlie seb-counittoe.

,

Our next full conaittsi emitifs lo111-14-held'on Sipieiber-12.
At that tine each sub-fousittie expects to have sous ideas
for a five year plea for Altair *res. I. will keep ,yee pooled
on fnither-devolepaints.

If-you have any euostions, lets* bum.,

ENW:bap

cc: Dr. Allen

as
t

7



APPENDIX D5

House Bill 509 Proposal
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Course

Course

Course

ATTACIMMT 01

01 - Introduction to Date Processing n Computer Careers
(03.17010000/(03.17040000)-

02 - Data'Proceseing Systmes,and Introdu tore Computer
Programming
(03.17020000)/(03.11040000)

#3 - Computer Oriented Methematicirasd Advanced Computer

(03.17030000)/(16.04016000}/(030704000)

.

Programa"'

Cburse #4 - Advanced Computer Programming II
(03.17040000)/(16.04020000)

Course #1

Course #2
(additional lab )°

Course #3
(additional lab)

Total- Pupil Minutes

Units

Time

9 wks.

18 wks.

36 wks.

To be implemented in 1976

.0 Students

:gr4250

50
50

Minutes/Week Minutes

250 15425.

250
50

25 250
25 50

Course #4 36 wks. 15
(additional lab) 15 '5

Total PUpil Minutes

rnhh

12/10/74

350

150
100

0,250
1,250

6,250
1 250

30,625

1.13

3,750

5,250



ATT,ACilliENT .f2

Program Datt Processing and Computer Programming

ElAt Statement-IMPUrzose

The -purPose-of this program is to enable a=stadent to become

'acquainted with developMents In data processing. computer-pro-
.-

gramming techniques, the interaction of mathematics and the

computer, and a knowledge of the Job requirements necessary to

enter the data processing and nomputer.programming fields.

Need of Instruction

In today's computer oriented society, students in the

business world need both basic .knowledge ancrskille of computers

and' data processing to fUnction effectivelyandefficiently.

_Students interested in further education In technical skill

areas need thig knowledge as a basic skill. In short, there is

a demand for people who have both mathematical and computer ^,

sk-ills in all fields.

Specific *enliven of the Program

a. To develop an understanding of computer knowledge and

skills necessary in the bteinemand technical areas.

b. To apply and extend mathematicalskills'usimg the

computer and data* processing tmiheiquee am.,the vehicle.

c. To deVelop basic .job entry skills and knowledge for

the fields of data processing and ***linter programilmg.,

d. To'dovelop positive attitudes al;Out the role and

function of computers and their operations.

351
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Attachment 02 -,(COnita,1,.%.,

ac.

a

To develop the bne lo:Mkil10'.;niiinflii .to innatlOn

efficioni,11:4itic 4ligiws**0* iit; "consumer iii .* 00001"r

oriented *arid

,
f. To develop at'underetandiare,thefitarioun employment

mhh
AV10/74

0.

f

opportunities and job requiremOnti:for all levels ,of

direct and indiemt coMpiter-utillzatiod. w.

352
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ff.

n.

A

-% -

Lartoi coulaSialcyr

Course #1

1.

Course #3

CoOrse*O4C

Suggested Grade Level Placement of Courses__

Course #1,

Course #2,

Cburse #3;

Course #4,

Grades 9 or 10

Grades 10 or 11

Grades 11 or 12

Grade 12

353
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,..
:441 Oalthtig.:""

Ut44/0Vititt. 1.4.41tt. 4 #4,141.4'sW$M?,Krt,
LETTEI( Ititttrryild

_
FEDERAL AND STATF ASUIsTANCE PR

' I, ..: ,. . 111(4 Mikiffitt Oriegili.11 .1,(1 ntlf. cory . ,.;,,, .,,t , ., ,, . ,.,, 1. - .. , , 4 4.4,..4.....4..,
....................................

.:\.ropr,!....1...: .1.C.Clat II: (4 4. , ., , '` 1
.... low .

NEW CONTINUINd ' A .:14:DPr, USE :ONP4-..

.r; -:. 1.11:1 I ().L. 89-313)- Handicapped
bo i' ...ors.

F.:. rA Tit). It
ESE-% Title ILI

tih-,11.3ndicapped Act
(r,:xt 14\ 91-230)'

V. Programs :
negul r Occup/Voe.

Occup/Voe.
- e0:, r;t1

14Drh T; tl e
Apt aye Prorcr. Title.,:bSOE Code

,

Data Processing & Computer
Programming (USOE Codes- See Attached)

I ro -ct Lcri:L'o»(:.;) - Address
Of f.chool, \etc.)

Glasgow High School

1901 South College
Newark, Deldware 19711

..nee.
. (

(: , t at. r.01/Vocz.t.ional/

Cur1-2.(.u1,1r)

Occup/Voc.,
Business - Technical

Other (Math related)

41.41m.ft

Duration of Project

Fromv_ 9/1/75

6/30/76To:1

;Pe

.

__40.

Rec /d

. EducationakAgency(s).---Addrossr
Newark Schop1 .District
83 East, Me n::Street.

laware. 19711 .'

W. DPI USE OULY, (Signature ants Date) .

State/ Stiperiiiiior
, f

State DirectOr.,

, ,
c't-ent, State S.uperi;itenIdent.7t.';

6. Programi.tevol-

0 I

.4

. T

-*Prpjte:t
-1CO:tt,'

WM. MOP.

1

Element4ry_yd,
a. Randirarged :

b. Divadvantaued
Secondary Ed,i-

a. lianclicappe,:t :
b. Disadvantaged

Szecial Schools
Post 3econdary,

as Apprentice
t b. Trade 1:i:tensibn

Par tic xv,4nt.4
Sub 'GiatidI

...Total .Total.

.,
DistApitt:',001Z.

Jappro

4'.Adult Eaucaticn I

a. Handicapped
b. Di sacivanta"qed

'
Pl. fr ' to,chrtt fc.r:,,It (not to mc'eeed itkb

;
',axe ;nth Title VI and

13<,ot.,tile Education 11mendmenitsi.

by c; plu,suitnt to the Regulations of the,
/

14V1.'
\ ;11,4-

1 :0..4.1.,,ot 1 (:.1t,Y1.1t..11:0 /6" Ddt.:62)

ty6oviitten nacteli).

VII of the ,Civil
of, 1972 (PA. 9241S):' ,,,a)./:41.1091?0":4

ovartinent of HEW- C rant Da

354 2(
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.5

4 (i
iWAnk 7.4''''/ . .. '':,:t,

. d.',$.4!7V
;300Course #1 - Introduction., to Data Processing and Computer COliii,: -.)."-,,,;,,0'*.:4s.Vf:

(03.17010000)/(03.17040000), , ,,,..,..0,:'4;;;,.4 '''', .

Course #2 - Data Processing Systems and-Introducciry Comimiteli17.1,1: "ie
72Programming ,

,,k., ,
.J.,.., fe:

(03.17020000)/(03,17040000) - .,,, : :,-..-7.,,,Np,A4,E.
. , ., ,:%-g-..,th4NTI441Ukirs.;,..,. , .,,.,- ...,2-0,1,...7:-.4-Course #3 r Computer Oriented Mathematics and AdvatiCed;ComptF4T.,CtziTn.g.0,4

Programming I
(

.
.

.

1 .,.i.q,,...,J... ,

.,'...2

-

:x-

. i .

03.17030000/16.04010000/(03.17040000-
. X

::-

,. ..f ;

:;.C,404 - Advanced Computer Programming II :
V i 4a .. r it ':

ATTACHMENT,

.

4
Course

(03.17040000)/(16.04020000

Time

Course #1 9 wks. 250

Course 02 18 wks. 50
(additional lab) 50

30 wks. 25
25

ptudents

f'ourF.e

lab) .

TotalPupil Minutes

t'n I t :

'to be implvnientTd in 11376

Course #1 36 wks'
(additional
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PRO tAM COMPONENTS

Course #1

Course #2

I

(additional lab)

Total Pulyil Minutes
Units

Implemented in 1976
CoutSie #3
(additional lab)

Total
Time # Students Minutes/Wk. Minutes

9°WkS.1c

18 Wks.

36 wks..

IliElfmented in 1977
'.Coui*se 36 wIt'S4

(additional lab) l

,/

^359

250 250

50 250
50, 50

25 250
25 50

15, 250
15 100 0

7.7

"15;625

,6;250
'1 ,2 50

23,125
086
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TOTAL PROPOSED PROGRAM COST

--Average Teacher Salary

State .$9288

Local. $2040

Program Pupil Minutes /Week

Division I

Division II (3)
(Level)

TOTAL

-Units' Costs

0.86 $7,987.68

2.58 $3,547:50
it

$11,535.18



from: Office of Deputy Supt.

asamils c **Doti
van eirewostign

(1

June 19, 1975

TATE 01/1'

DEPARTMENT.OF PUBLIC INSTRUCTION

NERNommilimmo
DOVER, DELAWARE NIOI

a

Dr. George .V. Kirk'
Superintendent
;,ewark School District
83 Last Main Street
Newark, Delaware' 19711

.

Dear Dr. Kirk:

Adion'x
OISTRIBUTION: Info

.v

Distributed:

filo Fo.,low Up

%fork SchoOl 'Oat

'2*

(skid osPuitsiletis,
iek

WAWA. 110141-11111

NOWISE INPW'
00911 WA* ...

assevaln svotemiltsHoll.
.

a

,The State Board of Education at 'its meeting on Juhe 19, 1975,-

approved the following supplenienta'l list Of occupational-
vocational ?rogra.s (h.B. 509) and units:I

Program
School Code Prograni:-

'
.

Grasgou high. 09.0201 Child Care
14.0204. Data Processing-and

CompUter Programming .87,

17.9900 , Occupational Theater _.. ..S8
TM-

UnitS

1.95

Please ihclude this addendum with your original listing. Should

tAere De, further questions; please contact Mr. Cohrad C. Shuman,
Directofof Vocational Education, under tdiose direction t:.0

programt'lwere approved and fpnds allocated.,

Sincere y,

andall L. Broyles
Assistant .State Superintendent
InstruCtional Services .;.)ranch'

RLB:egh

cc: Conrad C. Shuman

382
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APPENDIX D6

o

Motion to Board of.Education,to Amend the Budget forthe
/ -

Purchase of Computer Hardware
v*
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NEWARK SOHO° t ginner
OFFICE OF DEPUTY SUPDINTEPiDENT

Newark, Delaware

MEMORANDUM

TO: DR. KIRK

JOHN E. ALLEN

RE: COMPUTER EDUCATION AND COLLEGE AND CAREER
SELECTION PROGRAM

May 5, 1975"

.

I would like to recommend-an atendment to the District Budget to provide
580,000 tcrpurchase computer systemslar Christiana High School and Newark --

'High School comparable to the system how in operation In Glasigow Itigh'School.
Acquisition of this equipment would make it poisibli to offer conipareblekOjreMe
in data processing and computer education in all throe high 'charge. The oosi-
puter system'at Glasgow High School-hes been in operation during the current
school year and has been evaluated by the staff at Glisgow,-as well as Mr.

-Neil Walrl, District Math Superviior. It hes been judged to be a successful
and satisfactory approach to computer education. The cost of providing cers7
parable service through Project Delta would be S12,000 per school per year;.
Cost of the equipmeritwould thus,be amortised In four. years.

o

'I would recommend coritinuing.perticIptitionln Project Delta by providing
one terminal in each high school so that we-may piirticipate,in any unique
programs which Project Delta provides, particularly the college arid career
selection program-which woUldte used in the high school guidanos program.

' This computerized guidance program wee utillied on a trial basis at Christiana,
High School lest year and is highly endorsed by the guidance Staff.

1

. I believe by providing computers and terminals at Chrisitienri and Newark
similar to the one at Glasgow and by participating in Project Delta through one
terminal at each high school we will be able to offer an extensive and effective
Computer education program.

JEA/m

4
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Computer Hardware Bid Notice
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NEWARK'SCHOOL DISTRICT
OFFICE OF DEPUTY SUPERINTENDENT

Newark, DelaWare

May 22, 1975

MEMORANDUM

TO: .MR . WALZL

FROM: . JOHN E 2 ALLEN ;

. COMPUTORS FOR NEWARK AND. CHRISTIAN4
HIGH. SCHOOLS

-I would like for you to be responsible, for getting specifications
developed and working with Bill Maurer- to obtain bids for the computors
at Christiana and Newark High Schools. I think you should Consult
with the Heads of the. Math Departmentsand the Principals at those
schools to be sure that there is agreement as to the ki4d Of equipment a
we are purchasing. I presume .we will purchase equipMent either exactly
like Glasgow's or comparaMe to it. In_the event .Something other than
the Wang systein is considered I would like for that to be brought to my
attention for approval before the specs gb out.

I would alsolike for you to make arrangements with Theresa. Green
for our participation in Project Delta at all three high schools. We
would need to liave one terminal in each high school located fOr use by
the Guidance Department with the Career and College. Selection Program.

Coordinate this with the Principals and Guidance Departments of the .

-respective high schools.

Please keep me informed as you moveahead with these projects.

Nts". Bonney
Dr. Thompson

Freidly.
Dr-. ,Aulettri- 388
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NEWARK, SCHOOL DISTRICT

tievark, Delaware

RE QUEST \OR QUOTATIONS

QUOTATION REQUEST I
No.

QUOTATION MUST BE IN
June 251_ 1975,

11:00 AM local time

TAX EXEMPT

Please i.;te r.) losec net, urAce F 0 B Newark School District. Newark, Delaware for the iti,:i.. tit-AA-Abed t;eloA No charge witl be
awed for paZ,iii i ,i . ..1 tag( it a .ender cannot quote un the items listed and wishes to suLt tote goods. of .equal qua; ty, complete Ttescrip
tons st.,,%..d Le , .... , ' ire pro.,ned 5,,Cstiru,OnS in case, where a general.description of items 4 offered to the velfidor_ he should identify his
mercriatKlise hy is: rig manufacturer's model-number, etc; .

.

PRICES MUST RE FIRM

'ITEM-I-auoimmr I

1.

3:

4.

02,00'
DESCRIPT(ON

.........1707RICE
I DISCOUNT I NET PRICE

FOUR USER COMPUTER SYSTEM - CHS. & NHS »
1

...

UPGRADE OF EXISTING SYSTEM AT GHS
i _I

Two 4-User Computer System for CHS and NHS and upgrade of existing; system at Glib I

as tie: attached specifications. 1 L

Instructions to Sider are an integral part of this quotation revest. ,

A Bil Bor or :ertified Check will be required to accompany your bid for 10%
of thp t).'.a1 stn cunt of *your bid.

I

If you' are tht succes'sfUl bidder, a Performance Bond for 100% of 3= total
will bP requieed.

.5, instrUttion time to be'Drovided at each schools
6. Bil pri include annual preventative maintenalice contract for

,

year
of inotlain:
Sealed e::elcyes -ontaining the bid shall 'carry' a clear quotation '!.n
le ft ...i la trAt :

.
. .

Bid.: Four-User Computer System.
Due: June 25, 1975 11:00 AM local time

Addle :: i ti:

To:

FIRM

Mr. W. L. Maurer, P,A.
Newark School District
83 E. Main 8-6.

Newel s, DE 19711

THIS. IS NOT AN ORDER,

friom,date

the lotwer-

1
I

'Cover Letter (2)
,Specificp.tions (p),

,:Instruclons to litidders (1)

Office 140. thp Sitperinteudent 'of Schools, Nvwark..Schoot District, Newiirk.Delawar (

we quote you F.0.1-1., Newark SchoOl District \

.. .

By

Di

0 Time reou red for delivery -fsni
reseiir1 cf order.

1.1,0 I
ri

the i,gt.1 to,,reittt all or a'

PAP or this PrOr:.tcsc reSor\o:?

by the Bow.' Jt Edui..ation c
Newark. 'fist, ct.

1



- I - -2
ti

'775

,3ubmit brochure on
any i em ,you are bidding:-

Fctr er Computer System

NEWARK SCHOOLi.pISTRICT
MARKT-BMA

Date

Vendor 1

-Address r

City \,

\ -Area 'coal

State

Telephone

Zip

<tem Quantity; Unit Price Total Price

I

Four Lire:. Cc. pater System each unit completely independent of the others. Each
central pro,:essing unit (CPU) must have at,leasit 14096 bytes' of memory, expandable
-in-140incremen s 32,588 bytes. An edit feature must be Wired into the CPU. The
CPU must. support the following peripheral devices: ,cathOde!ray tube display (16
lines x 64 characters pr line); an input keyboard consi! istng of single keystroke
Basic language ve hs; an 80 columill d_ of least one system must have the
capability of ' supporting a flexible dYsc storage unit with the %Opacity of 262,1414
bytes; single pr tiple magnetic tape cassette driveL Tha units shall have hard
wired Basi inteztpi eter capable of supporting string array manipulation and file
handling on cassett 'without'prefOrmattirig.7 41

2
The system 'shall onsist of the following compohentst,

(\'

WANG Modei 4.;'220 ntegrated Control Module .2"
.(Keyboard., , CRT & "Cassette) or equal f ; \

Consisting f: .
.

i 1 !

A) An input.keybbard containing most' of the BASIC' 1

- lang.uice verbA and 'commands as single keystroke
er.tries, e..g., DIM, FOR, NEXT, PRINT, TRACE, I

...t..,..'. The keybbard contains all the alphabetic t

onaracter e and ',the following special' characters

and the follpWiVig special characters +, , ;
,

/,1r..-, (, )/1 (,,' ) , =, semicolon,' and period, i

A t,n-key'keybdard for entry of -nuraerics, 0-9
ra.nd, aec.imal pdint. Trig fUnctiOns; exithmeti
op rators, and cntrol'keys are also. standard
,o:, the. keyboard;" in additibn to sixteen special ',. .

fl .,...ttion keys capable of accessing lo. user-defined.

or. rations ,

p., )mbined Cathode Rak Tute_aisgle,v_and Sing1L----

tql,..1.7.7tap,e Cassette brive.. The CRT must be

1

rifin.14e of`displaying a minimum' of 16 lines, -

J.. 61\ cha.racterS each at one 'time. The.:CRT I.

ust be $7)" diagonal.
\,

C.%

\

6



I'
11 0

0 #.52,775

.

..-

:m
.

Description

-

t
. tity Unit Price .. Total Price ,,

1 ( con
.

. :
,

inued)
. .

(

C) A-Tape Cacsette.Drive, capable` of storing-

recalling data and program information for the
System.. The Tape Drive must beable to drive
a cassette holding 150 of magnetic. tape on
dlich.can -e recorded la minimum' of 78,300
bytes and transfer at a minimum effective .

rate of 326 bytes/seat includingali'geps a
,

and.redundant racordin . Use of the Tape.
Cassette Drive must not requireTreformattine.

...

of tapes
1

, ,

,

I

'

,

t

.

t

..
.'''

.

... ,

,

i

.

.

,
.

2

.

1

, . .

CPU IOC. .memory WANG Model 200S-1
..

_

t

or
1 ... .

.

6 . 1

1

. .

.

- .

3
. . .

14 Speed Printer - WANG Mode1.2231 or equal
1 ;:x ,

,
.

1-

1Specifications.: ',
:'

A\high-speed printer proVidipg comPlete.high-
1 .

,spesd, alphanumeric printing capability to the
System; must print at a rate of 100 characters
per econd, using i matrix impadt printing.
tee: ique which. can.generaie four carbon copies
in a dition -to the original; Must print wO ,

sele table type sizes, composed either frOm a 5
x 7 dot matrix in- normal size; or-from a 1(2A 7
dot mtrix in expand-ed size. 'Instructions;biust
cosi.:.,t of a. complete alphabetic and numeric
cKara-t6f: Set, all printable undefprograM con-
-trol tri-An the.System.,

,

,

,

I 2
. .

.

.,
,,

.

4.

-

.

"

.

.

a

'

,

' '

4

,

. '' ,
1

CPU, Stands -WANG Model 2290 ox'' equal 6
. . .

'
i

.. .

5

ONF 3r.'.J'aM SHALL CONSIST OF: . .

r .4.

.

2 .:

.

.

,

\ 1

.

.7:11 tIK Xemory, WANG WCS/20 or ,;equal

0-
'

A)' C..)nsple. . , . .

B). 12" Cathode Ray Tubeincorp6rating.a display,
With' 16 lineS by._ 64 chara4ers per line.

-C, :nput keytoard.of.typewriter characters and
single keystroke BASIC language, er8s,

A A._- , -t"-, .'chide disk drive -apable e cf

s;',-:!,;:..:. .,.-oarams;and dat/ for tile System. The
. ,

IC:AdrIve must provide a storage capcmity of.
lr. Least =.-.62,144,bytes.-. Disk platters must .

easily inserted in o d Amoviitl from the unit;

-

.

,

p
*4

.

/

, /

/

/.

1

.-

3i

/

/ '

i .

9

.

a,

.

4.

.

.

.

.

.

r
A

.

1

A

,in4vidualplatters
_',..,n4-iruw-1)

!



-

f4R 14,',"):'"775,

. \" , vendor; .V

,
am

, /
't Ders-riptiop.. .r '. . 1

/ .

:
Quantity

.

. ..
Unit Price,

.

.

Total Pric:e":

5 (con

. .

-
.

''.

/

inued; .

, / . ,

i( /must t Porm tied/ automatically.by the uniit
/- /

. The System *rust provide the capability .to
'read and write/Mani-sector records of any
leligthl'and.to use entire arrays as argmnnts.
The system also must provide a hard-wir ed

-in'rernal data, manageMent system, as well
. a: number ed;,,BASIC statements and ,commands..

which permit the programmer to design his
bwn disk managemetit-system. Finally, the

..vz.tem muss, provide a rapid platterto-platte
oackup capability' for at least trio of the
'three disk drives in the disk unit. All
":,4ese features, as well as all interface
--onqol electronics, must be included ip
oriice

1

quotel'forrthe disk drive; none. should
he leonSidered optional, extras.

1 '

t

I

1

as'

,/
i

;

of

and

the

1

l

/

i.

i'

.

% -
4,-

/.

..

,

-

.

.
.

A

.

.

-
.,

.

.

.

.

_ .,

.

.

.

,

.

)

e's

. ..

.

.

.

.5

,

.

.

.,

,

,

.

,,

.

.

r .
. .

1

F'.41::iole Disc Platter WANG Model WES/20 or ecTal
4,

' 4
.

a

0 -
. .

.

. ,

.. ..

7 .,'citAe

,..

.

'P

%
,

. ; v

% / 4
,_NN

Magnetic Tape Cassette DriVe,WANG
;;Model. 2217 of equal -'

)
. .

.

Sp
.

e ..1 1.i.mtibns:

A ingle magnetic tape cassette .drive capable
of .1-,orin=1 and recalling data and program in.:

formati3r, for the System. The Tape Drive must
.1:,,n:+1.,,, to drive a' cassette holding 150' of

:.ag:.,-7,-.1. tape pnwhith I.ould be recorded a, min
in= ._).1* '7 ,30t and transfer at an effec-
ti.ve°2:2.;merAe of 326 bytes/sec including
aLl.,!aps and redundant recording.. This unit
ioe not iequire preformatted tape13

,

.,

,

t.

1

- \

i

. ,.
.-)

.

s.

' . .

,

.

.-

,

,

.

,

.- ':

.

- ::

..

,.

,

,

:, -
,

.

.

s

, .

. '

!111.--...t;.-.._exL..,r, wAiri itp'equal t ri 1111'''''
i?t,

lc -:4,-.nf:c.: a f many as four systems t.) tilt! high

;pf:01 printer .

:

2 ....

.

.,,

. .

r
,
.

,

.-
'

.9 fu.. Cassette WANG M9del174 71250. o'e equal
. .

. . / , .

4 i

36
. .

.

. .

'

.

.

. N .

,

t. .

1 v°

s''
t

.

.4

,

\

/

.

t$ . r
1

.

f

.

.

.

. *

.

a ,

.

.

a.

.

. ..



Venda'

4. ...In 'Description, 1-

Quanti _ t__Price
...-___-Total _Price

1
L__,.-

..

ALTERNATE BID - UPDATE-70E-EXIS ING SYSTEM AT GHS
/

.

,.., i
.

/
Edit Rom, 'RANG Charaetl Editor ROO; Option 3
or equal .

i .//
, 3

ERNATE

2
/Update 'Rom, . wi WANG tCharacte3./Editor Rom,

Option 3 or equal / 1 , ,,,

For modifing a WANG. 22000 (ex sting" equipment)

to a 22b0C ,i I

MUS"-r RE' 'ADAPTABLE TO 'EXIST EQUIPMENT t"
1

1
-

,

. .
,

/
ERNATE

3-
, .

1 ,;(. . 1

High Speed Printer -; WANG ,, odel 2231,0r eclual

'For rnocafing a WANG ( existing eqUipment )

io- a 2200C. See, detailed specification for Item

4UST BE ADAPTABLE TO EXI TING EQUIPMENT -'

.

V I
.

.

. ....,..,..--
--

FTE / .. . \ . .

, -4-K. Memory. Board WANG or equal
.ri

.

I'I 4,096Bytes of 'Me .7 .
,

/MUS.-BE.- ADAPTABT- :TO EXISTING EQUIPMENT. ; --;,''
. .

.

ERNATF
5 .

_

. .,

Cer,tral i.ultipl xor System, WANG 2200 or equal
_to ,7,onnei..t'up t 3 'systems High Speed Printer 1 .:_

-
RUST SF, ADAPTA LE TO EXISTING EQUIRENT

i

'

- ,

i

,
1

i

-,
i

-1,

>

, .
I

.

.,

...I_

.

.

.

.

.

.

.

.

,

.

.

.

.
0..

----_ _
.

.

.

.

.
.

3 71
.

._. .
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DEPT...0 PINAPiCiFORIM h 71

IMPORTANT

v1".), Ai VEFER 41,, JOE `,,T

AND MAR AU F T'J THIS

F-OR PAYME

L

_ .

PURCHASE ORDER

' *ati ti. atiatuart,
Newark School District
83 E, Main St,
Newark, DE 19711

'F.' Wang Laboratories, Inc., 1.
. .,.

TO
, '.

.,

Attn: Mr. Nelson Bookbinder

VENDOR t ., 570 Lancaster Avenue

' ,
1 _Bryn Mairr 1 PA 19010
L-.

' INSTRUCTIONS TO VENDOR
AX

CLEARANCE

fl

PU11044110001111,
WNW

94.5201.

t.7-7

OlOVO ORDER NUroUR NWT ANIAO ON AU
INVOKES. PACKING SUPS AND COOOESOK

OENCE

DATE

-
PLEASE
DELIVER Newark School District

TO:

LNewark,
DE 19711

I ANY QUESTIONS ON THIS ORDER MUST BE REFERRED TO THE ORDERING AGENCY
DO NOT PLACE INQUIRIES THROUGH DIVISION OF ACCOUNTING DEPARTMENT OF
FINTANCE

2

3

4

THIS ORDER AND THE PERFORMANCE THEREOF SHALL BE CONSTRUED AND GOV-
ERNED IN ACCORDANCE WITH THE LAWS OF THE STATE OF DELAWARE

SEPARATE INVOKES MUST BE SUBMITTED FOR EACH ORDER SUBMIT INVOICE

IN TRIPLICATE

ANYENICE CHANGES MUST BE CLEARLY NOTED ON ALL COPIES OF INVOICE

P.O NUMBER OEPT /DN./SEC. FUND LINE 011./0 FUNCTION PROGRAM AMOUNT T/C

015201 95216)+0 01 65 70 .2200 470,959.00

. OATE0F1P0

PURCHAS,EJORDER TOTAL $ 70,959.00
CONTRACT 0 . SHIP VIA

I
AUTHORIZED DEPT. OR DIVISION SIGNATURES

SIGNED

SIGNED

I, THE ARCM. CE' ,I1FY THAT THIS PURCHASE ORDER IS
ISSUED IN CONFORMITY WITH ALL PERTINENT STAT

VTES. THAT THE ITEMS DESCRIBED ARE REQUESTED FOR
THE EFFICIENT OPERATION OF THIS DEPARTMENT AND
ARE PROPERLY CHARGEABLE TO THE FUNDS AND
APPROPRIATION INDICATED HEREON.

APPROVED FOR AVAILABLE FUNDS-

SIGNED

SECRETARYOF DEPARTMENT OF FINANCE OR DESIGNEE.

CONMflONS
I All POrrF, fOOSF.111.*,ri,

7 POWP

1 PUIC.ASI U/OkI .,1 ,,t.
DIPAIIIM4N1

0111MANFMEMERSAW 7

Frsi f it

DELIVERY DATE

ITEM OBJECT
WO

0111r,

1

DESCRIPTION QUANTITY

AS PER YOUR BID QUOTE FOR QR' 52775 OPENED JUNE 25, 1975:
WANG Model 2220 Integrated Control Mcidu

(Keyboard, CRT and Cassette)

Delivery as follows: 3 - Newark High School
Delaware Ave., NeWaxk

3 - Christiana High School
Salem Church'Road

2

3

CPU 4K Memory Wang Model 2290S-1

Deliiery as follows: 3 - Newark High School
3 - Christiana High School

6'

High Speed Printer - Wang Model 2231 2

(ry as follows: 1 - Newark High School
1 --;.Christiana high. School

-continued- 31 3

VENDOR'S COPY

TERMS

UNIT PRICE AMOUNT

2895.01 $17,370.00

2316.01 13,896.00

184.5 6,369:00

TOTAL. .$



A

A

A

A

A

#tatt of 113tlawitrt

-CONTINUATiON-SHEET
PURCHASE ORDER

cHDOR: WangLaboratories, Inc.

,

PURCHASE

ORDER NO. 0152Q1

PAGE -2 w *Or PAGES

ITV., OSIEeT DESCRIPTION mmflyy ma AMOUNT

4

-..`

7

_____---

8

9

.

,

Lt. 1
Lt. 2-
.

Lt. 3

;.t.. 4 i

Lt. 5

.

.

.

....
-,

.

.

I ..

. CPU Stands - Wang MOdel 2290

Delivery as follows: 3 - Newark High School

7
3 - Christiana High School ^

CPU 8K Memory, Wang, WCS/20

Delivery as follows: 1 - NeWirkHigh School
..

, i - Christiana High School
. . ,

,,

.

Flexible Dis6 Platter Wang Model'AES/20

Delivery as fdllows: 5 - Newark High Schad].

. .
5 - Christiana High School

-Single4lagnetsic.Tape'caSSetteDriye, Wang .Model

2217 .

-.

. .'
Delivery..as-f011ows::- 1--;;- Newark High School_ .,-, ,_ . .

.f''' -- '44Christiana:High School
..;' . .

MilltiplexprO*Igt:
..'i-.

y'v

. //
Deliv.ery asilalowa: 1 =-Neway*High bohool

. l - Christiana High School
.

75 It. cassitte.1144g Nodeq:1/ -1250.
-.,..:- ".--y ... ; "-.

Delivery aivfOliowsr 15' Newark HigITSChoOl
, '.- ,15 -'3CTLitstiana High School.

. ,
,

.

,

. , ,-,

Delivery of the, following to: Glasgow High Schodl

,''
1901 S. College Ave.

4V .
Newark,4DE

V 4.)

.
.

EdiPRom,"Wg Character Editor ROM, .Option -3
Update, Rbm. with Wang Character Editor Ran, Option,

3. 1*,41115cliiSing a WANG 2200B, to a 2200C 'e .

High Speed Printer - Wang'Model 2231. For modifyint
,d,Wang,2200B to a 2200C- ,

.

4-K Memory Board, Wing - L , -

Central Multiplexor System, Meng-220a ./

.

,,,

,,'.i °

41374'4
g

Zr
TOTAI;THIS PAGE

6

2

10

2

.

'30

3

I

1

1'

1

.

,

/

.01811,50

241.25

9650.00,19,300.00

.

N/C

/
/

-/ i

1302475-2-/
J.:.

4.1..50

.

,

386.00

900.0p,

I 544.00,1544.00
1061.50

.

*47.50
.

.

/

/vic,

605'50-
.,.

.

2,123.00
.

N/C

.

,

.

_.

.

1,158,00
''',

-.9oo.op -
,

3184.50

1061.50

,

VENDOR'S,COPY
I
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NEWARK SCHOOL. DISTRIC1
NEWARK: DELAWARE 19711.

TELEPHONE 302 731.2009,------

7,11'

,114.' te.-:,

A, %Pt"', ( /,,.^ '-o to
.../..r.41--:, /May 30, 1975 ;,,

Mrs.. Teresa Green, Director
Project DELTA

Aoom_248, Du" Pont Hall
-Universityiof_Delaware--

----Newa7fkl,--Delayare 19711

Dear Mrs. Green:

,

The _Newarlt, School District would like to particiipa.Le in
Project DELTA for the 1975-76 school year. -Our needs are

(a) Christiana High Scho61-= two "terminals
(b) Glasgow High School,- one terminal
(c) Newark High School one terminal.

It is QUI' understanding that the cost is- $3,000 per terminal.
a total -of $12.000. The locations for the - terminals has

not been CleterMined as lyet,, but will be. established within the
ne:ct fe4,weeks.

-In additiOn to the services that have, been offered- by Project
DELTA in previous years, we are assuming _Una a college/career
'guidance package will be available during the 1975-76 school
year, 1r 'the guidance package will not be available, please
let us know imme4ately, as our decision to ParticipaXe is
partially. based on the availability of this packag(i and our
needs will not be 'the same.

ENW:bap

.cc' Dr. Allen
Mrs. Bonney
Mr. Freidly

Sincbrely,

F. Neil Walz1
Supervisor; of Mathematics

316



-THE'DEVELOPMENT AND IMPLEMENTATION OF

DISTRICT COMPUTER EDUCATION PROGRAM.

a.
APPENDIX E

_Evaluation

Summary Results of Workshop Participants', inservice
and Workshop Opinion Survey

Summary Results of Fall Survey of Workshop
Participants'



APPENDIX El

Summary_ Results Of Workshop Participants' Inservice and

O
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CuNrUCER WORKSHOP SUMMARY SHEET-NUMBER OF RO451 ONSES-.
.

NEWARK SCHOOL DISTRICT
NEWA-RK,TDEL-AWARE

INSERVICE-AND WORKSHOP OPINION SURVEY

(Please indicate your response on the scale provided)

Preparation by leader:

..
g

.Inclusion o pertinent topics:

20
r 4, 2 .1
Addquate

, 15 . 5
5 4 3

',Inadequite.

2 1

InsufficientSufficient
11 9.

Budgeting of time: 5 4 3 '.- 2 1

With Wisdom . Wasteful
16' if.

.

Explanation of ObjectiVes:, 5 4 2. " 1

Thorough Incomplete
. ,

Patticipant's Awareness of Objectives:
17 '2,

5. 4 3

i
2' r

1 P

9'
. Clear Vague
,12 5 -2 1

'Length of Time of Workshop: -5_. -4 . 3 2 , -' I.

Physical, facilities:

Sufficient
.18 2
5 4 3

Too Short,
. ..,

2 1

Suitable . Unsuitable
18 2

,. .

. 'Resource materials and/or personnel: 5 4 '3 2 1

. Variety of Activities:
.

.

0

Accomplishment of Objectives:

"Take,Homen plans o1 ideas:

.ENTS: . (Use back of ,page)

' Strengths of Workshop

weaknesses of Workshop

Available ,Lack frig

S9 10'
4 3 2 1

'Sufficient
11 '8
.5 4

1
3

Insufficient

-2.. 1

Too a great extent --Not at All
a4 5 .

5 4' 3 2 . 1 .

'Useful . "Round'Tile"

Suggestions for 1975-76
(PLEASE GIVE THCJUGHT TO THIS. YOUR SUGGESTIONS WILL BE

4. USED IN PLANNING FOR NEXT YEAR. *:THIS" IS' YOUR .

OPPORTUNITY FOR INPUT 411 THE DISTRICT'S INSERVICE
PLANNING. THANK YOU. )

.
-.::,").

.
330

WORKSHOP . P22
NAME AND76TNUMBER OF 4p1TSHOP



Bf'HING INaRVICS WORK:AOF SUMMARY-MIEET-PEHCENTAGE di RIMOIISES7-

NEWARK-SCHOOL DISTRICT
NEWARK, DELAWARE ,"

INSERVICE AND WORKSHOP OPINION SURVEY

(Please- indicate your response on-the scale proviaed),9
4

Preparation by. leader:

Inclusion- -pertinent topits:

BUdgeting of time:

4. Explanation of Objectives:

5. Participant's Awareness of Objectives:.'

6. Length of Time of Workshop:

7; Physical facilities:

8. Resource materials and /or personnel:.

9.. Vat 'ety of Activitils:

0. AccomplEshmentfor Objectives:,, , -
r

....,--
1. "Take, Home" plans or ideas:

It-)MMENTS.: (Use back of page)

Strengths of Workshop

Weaknesses of WorR'S-hapr.-=7.-__

3. ' Suggestions for'19.75216

Imjh
1/75

100$
5 4

Adequate'

75%' 25%
5 4

Sufficient
' 555
. 5 . 4

With Wisdom
-80% 20%

5 4 J

Thorough'

5 4

;,Clear

60% "25%
5 4

Sufficient
90% 10%

5 4

90% 10%5 4 3
Available

455 .5%
5 4 3
Sufficient '

55% 40% 5%.

3 2 c'

Inadequate

3 2 1

Insufficient'

3 2." 1
asteful

2

Incomplete

3 2
, 'Vague

10% 5%
. 3 2 1 .

Too Short

: 3 , 2 1

Unsuitable

2

Lacking-

2.
Insufficient.

5 4 3 2

Too a.great extent Notlat All
70% 25% 5%

4 3 Z .

Useful "Found i:De"

/

(PJEASE GIVE THOUGHT. TO THIS. YOUR SUGGESTIONS WILL BiE
USED.. IN PLANNING FOR NEXT YEAR. THIS ,IS -YOUR
OPPORTUNITY FOR INPUT IN THE DISTR'fCT'S INSERVICE
PLANNING. THANK YOU.)4

(

380-
WORKSHOPr #22

"NAME AND/OR NUMBER OF WORKSHOP
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A
SPRING INSERVIQE TRAINING WORKSHOP

(Workshop422)

SUMMARY OF COMMENTS UNDER WEAKNESSES OF WORKSHOP

Too Many participants

None!

None

A. Not WisLe'to.have "experts" in
who "know. nothing;!"

SUMMARY OF COMMENTS UWDER STRENGTHS OF WORKSHOP 1%

class with people

1. Sufficient ,bardwaPe

Handston. experience available'

3. I learned something newM!

Best Ilve ever been to

5. An ppportunity was provided .to
experiences and apply theories
field.

6. A knowledgeable instructor who
excellent equipment.

7

have halids7-On
to my ,parei:Cular

was well versed-

7'. This workshop was/eXCellent. I would like to
participate in more-workshopsol). the same subject
matter with the same persons in charge.

3 1

ri
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'COMPUTR\TRAINING,WORKSHOP YQRTEAcHERS

. PRELIMAWREPO T

During the week of June ,'1975, a fifteen.hour
.

workshop was conducted at Glasgow High School. The-.pFpose
,

Y.
-,

/
,f . .

,

of the w
_

workshop was to train non-mathematics orientedl

,' .'
teachers in' the use of\tie codputer. :Thirty teachers (nine.'

/ .

from Christiana High, eleven from Glasgow High,; and ten from
,, .-

Newark.High) attended the workshop. Mr. Carl Jadobsbn, ,a.
\

matbematios teachei at.-G1 sgow High'waS theinstructor.

Activities incJuded abrief-Survey'of the hi, torical

'develOpment of computers aid the growth, of computer
.

,

utilization (ee ducational and\ ,adMinistrative) in the Newaiqc
,

0 '
,chool DistriCt. The participants "ere then given instruction'

can the use of the Wang 2200 coputer.: Following machin0
---

familiarization, the participants were introducedtoir-4 .BASIC
.

,

\

computer.languaga and were given/4n opportunity. to/ write
, ..,

programs. Finally, theparticipa ts.,,were,madb aware of .the '',/
..

0 i . i A

J'''..
*.

A

. ,,canned programs available and were given an' opportunity to .try N\ .-/
-.

,
, . ---7-J&

. \ 6 - .s.

several for their leactions/ .

. .`` . .1) \ " ,. , o.0
I Throughout, the iv07kgh6P7Was.MAducted infOTmally-. The

usual method bt instr dtion was, hfor alf the particilialit'S to-
I

. .

r ,

, tz

be working independently machines while tie instructor
-

was wor ing more formallyk`:

' .1 .' , ,,----,-,

(2,

tbe,i4maining-Tialf4 In this
4 r

way, hands-on time on.the niChines was. maxiitized.

O

.1 t

-"1



Participants were .given an, opporturiity to ev auatd the

Niorhshop at i,ts conclusien,0 Except Tol&the length
. majority

of tfie participants rated-the workshop above average Comments

concerning Mr. Jacobson's preparation and method of presentation
.

\

wereextremery positive.

Weakneetes_noted were mostly-related to toa many participants

land a lace,,, of time.' / ,.

,4
, 4

i

sv, .

Summery sheets f4participants' responses are
'

att d4ed,
.:

',.1 .

I3ased on the re'onses of the'participahts, additi nal
J .

.

-wol*shopS(will'be pl rkned for the 1975/7P'schboa year.
.

. ,.. .,

8/ /7D

'

' v.
e

' I

4



COMPU /ER 'PRikINING WORKS'HOP SU,MM1ARY SHEET-NUMBER' OF"' ,RESPONaES.
NEWARK SCHOOL-.D1STRICT

'NEWARK, DELAWARE

. INSERVICE AND 'WORKSBdP OPINION SURVEY
1*\

(Please ihdicate your. response on the, scaiTe, provided)

, r
.

parat.;ion by, leader:
A

lc:Ix:Sion of pertiflefit topics:
k

,4, t.'
Bladgeting of t,ime:-

- '-

1,Explanation of' Obje t yes :- ,' .

, .., q,
,

.,.

Part-i-cipan's ATIareness of Objectiyes:.',
:,

/4

. ,--

1

\

2'2, ',.. 1 65 ) - 4; i 2 ,1
Adequate . Inadequate

_.\--1,-'3_',___ 13.
5 4 3 2 ". 1 1
Sufficien Vn'aufficient

11 : 8. 8 1 i
5 i 4 . 3 2 - 1
With Wisdom , 'WasteNI

23 ! '-' 2 I

5 ! 4 3 <2 :i.
Thorough Incomplete

24 ; 2 2
. 5 4 3 '2 . 1

Clear ,Vague
8 5 ' 4 5 - 6 .:.5. . 4 2 1

t
Length of Time ,of Workshop:

c 1 facillt1e4:

. -I esokirce materials. and/or
, ,'Variety of' ActiN:ritle_

i

I *

.".1 $1:r%

1.1 `,44r---

personnel:

Accoliplishment of Objectives

qjh
/75.

0"Take Home" plans or J teas:

: (Use .beCk of pa

a4fficient , - Tob Short
'18 5 2

5, . 4 2. 1 '-
S'ill.,,table .7 Unsuitable

25 §
..

5 /4 2 1-
N\r4ilabple Latking

4
;9 .

5 A 2. 1
SI\fMfent , Insufficient'

9 3- .4_,________ ±21' 1
TO,o a g-r6at- - extent' - Not at All, --

,6 7 2 -,,
5 ; 4 31 2 1
ils7I. ''u1TTT--- "R and Pi le" ,'

- ! .. /,

J. .1.

. !

.S treng 0-1s. of : WOrkShopi:
' I i 1 1Weaknesss, f WorkshciP.

, ,

1

, ,

,-

SuggustiOnst for 1975776 ,: $

I .1 ,I. / , / \.'
IPLEASE -GIV.ETildUgHT Tol THIS . SUGGESTION WILL .BE

Lei USED IN .,A,NNIN,,G rFOR ,NEXT YEAR, , T JS YO
'1 'I OPPORTUNI 1 fOR4iNZUT...1-N THE DISTi3ICT-tS ERVICE/ I_ PLAII,NING. 'I HANK' YOU. )

..........

: -------7.-= -3:8-

i
NAME AND/OR:NUMBER OF _WO-RKSI:Op-



COMPUTE;13 TRAINING WORKSHOP, SUMMARY SHEET-PERCENT OF.RESP9NSES

NEWARK SCHOOL DISTRICT
NEWARK,, DELAWARE

INSERVICE AND WORKSHOF.OPINI6N SURVEY .

' (Please indiCate Your response on the scale Provided)

O

Preparation by -leader:

."Incluiion of pertinent topics:

Budgeting' of, time:

Explanation of bbjeCtives:-

Participant's Awargness;of'Objectives:
.

Length of Time of Workshop:

Physical facilities:

.

.-Resouite Materials.and/Or-persoftnel:
0-

.

Variety of Activities:
.0

ccOmplishmentof Objectives:

e node plans 6r ideas:

'OMMaTS: (Use back of page)

Streagths.of_Workshop..:

We'aknesSes of Workshop

79% 21%' .

.5' i-. 3 2- A
_. Adequate Inadequate
46% .46% 7% :

5 : 4 3 2 . ).

Sufficrent i insufficiegt
'39% 29% 29% 4% '- *-- .

5 4 . .. 3 . 2 1
VTEh Wisdord- :. Wasteful

.82% 11% 7% ...
'4 3 2 , 1

Thorough -Incomplete
-86% 7% 7%.

5 4 i'.!,3, 2 1

.' Clear . . Vague .

-29% ...- 1.8% ';'. 14% 18.% 21%
-5 - ' 4 . 3
Sufficient,

-..64% 18% la%
$. 4. . '3

'Suit'abl.e
54% 32% 14% .

5 4 ..- 3 2 ...; 1
- Available, . Lacking

59% . 33k 1% .

5 -A 3Q2 1,

Sufficient' Insufffcieqt
561 33% _____711%-_

5 .4 - -,3 2 . '1

7 Too a great extent, - Not- at A-1-1-.---
42% 23% 27% 8
5 '- 4 3 2 - . -1

useful "Round File".

Too, Short.

7%'
.'l

Unsuitable

O

0

3

(RLEASE GIVE THOUGHT TO THIS. YOUR SUGGESTIONS WILL BE
USED IN PLANNING- EOR NEXT YEAR. THIS IS YOUR
OPPORTUNITY FOR INPUT iN THE .DISTRICT'S INSERVICE
PLANNING. THANK YOU.)

3 8 ri

V75 4. NAME AND /OR' NUMBER OF WORKSHqP-



COMPUTER TRAINITG WORKSHOP

. SUMMARY-' OF COMMENTS UNDER STRENGTHS. OF WORKSHOP
. .

The time devoted to partidinnts Who were not "coMptiter-
e

minded."-

2. 'Time was available to discuss computer applications with
.

,
-others:

.
' '

,

,.

3. You received both eplanation and practical application.
1;

. . 1

I-Ovas great-for the novice:.

The instructor worked at our level.
-

5.- Carl Jacobson did an excellent4job presenting the material.

6. The instructor was patient, knowledgeable, and well-versed.

7.- We were able to work with, teachers,in various 'fields o f
2

and from dilferont.schooh'helped to improve

'communication 'and as'sociations: helpedto exchange

.forfor progyams.

t. 8. A good experience,* I hOw have a good attitude toward

'computers and :complIter know-how.
,

9, Meeting the_objectives---
:--

---10: The divers-ity-of -peOPie paraCipatirkg.

.11. The length. - .-
4 .

J?. instructorExcellent instrUcto - activities were made.enjoyable-
0

13. Carl was-well prepared and Able to communicate the'subject;
r

matter 'to, even those of us who have grown stale in the math-
.

orientation: The experiun-ce-iris --"w-e-t " " my appetite
to pwerhaps StUdf, the area further .

4



,

14. Good presentation

15, Aq.enthusiastic'and knowledgeable instructor:.

A .good' man.!

16: 7fiLcohesive, intetested group- of students.

a. 17: insight into-the world olcomputers

. 18. : A-gOod exposure."' , '4.,. . % .
. -.

19. The mini-ourse waS well-organized and proceeded quite
.

rapidly from total ignorance. (On my part) to some so±t

Of undei.standing.,

20. Carl easily understo6d.

. GOodins-e uctor

e



-

COMPUTER TRAINING WORKSHOP

SUMMAY OF COMMENTS UNDER WEAKNESSES CT-WQRKSHOP.

,

1. The workshop was_great e:wept for number of people and-

too, few computers. Also some more people.tO help ,Carl

would have been good..

2. .There should have been more

individualizatio

1

instructors to give more

3.. More' time fbr neophytes' IS needed; .

1. -Too many people Per-instructor, A limit of 15 wouldbe

better. Also, it -would be nice to go '2 weeks.

Possibly

ers

someone to aid yhile welre working on the

and-the insfructbr is lecturirg,,

I W.ould like to work on a more 'advanCed level of programming

-so that P improve my quiz and. test programs. Also; I.would:

like-to supei-vise the studdnt's.operation of the computer

to get a better,gnderstanding'of their capabilities.

.:The_ workshop- probably was "too short for those people who

gefinitely want to Use computer's in their program.-

8. -Too, many peciples- not enough time on machine.

0.: Not enough:time..

10. A longer time :is, needed for_more_programmin
4..

11. _Some of us needed more tdime.\ 6

12. .Too much

ti

13. Some,inactive\spots during the "shift changes" from the
,

machine group tq the "litenine. grbup. .

-3-38

e



r

14. Some diffict4ty, in .hearing while the machine group was

at work.
A15. The instructor could probably have used knowledgeable______--

aides in instruction of operation, of machineto use

time more efficiently*

le: More time, more machines.
4..

-1-7-.7 Not --enough "computbrs:-.

18.'studgefing,of time 7 handouts on instructions
tiseful.

wod1d be

_ _

19. Needed more time to °completely understand how to program
2andoscore tests-.

20. Too -short in length.

D. .

FNW:bap.
8/1/75

e

1

II
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compuE4 TRAINING MORKSHO?

SUMMARY OF SUGGESTIONS Fai"19'75-76-

. .'
ev

/
/ 4-

1. Repeat he same procedure.
. , .2continuation -of., Perhaps-a this wbuld'be desirable

3.: I strongly suggest a similiar experience for al; culty

Members at each high school. AS an educational tool, we:

probably have hardly begun to explore the possibilities

of Computer. 7
.

4.. Bring back the same instructor- - he is excellent.

itp. 5. There is a need for an extended workshop to tore fully

a computer language,

6. For those who. are going to use computers,--
0

hold another high level .workShop.

during the

iold:a workshop for each teacher ,in the distrIct,

learn

v

year,

8-. Compile an actual list .of progi-As useful to particular_

.course or subject matter..

, 9. Plan a 3=Fweek 'Workshop next year.

10. English, math, arid other 'teachers to work separately and

decide if and how the computer can be used.in their classes..

o

A



r
Summary ResUlts of Fall Survey of Workghop'Participants

,

O

9
APPENDIX. E2_

9

a

a

e

Y

3 9,1

a.



SUMMARY '111S'ET
NUMBER OF RESPONSES

NEWARK SCHOOL DISTAIU.'
. OFFTCE-OF INSTRUCTIONAL SERVICES

NEWARK, DELAWARE'.

.

. October ?q, 1978
2 $

MEMORANDUM TO: Participants of Computer EdIrcationWorkshops

FROM: F. Nei l Nal zl (pt
7 ,W. .

RE: Follow-uPSurveY

In order to find .out what impact was made by the computer education .work-
shops held last spring and summer, it is necessary that I receive some feed=
back From You. Thei,efore, would you plediTtake la few minutes to answer the

Followjng questions: .After completing the*egtions, please return the sheet
to me at the Administration Building. -

Thanks:.

I. Which workshdp did you attend?
\ ,

. ,

2.. ' Based on your experiences in the workshop do you think you can?
v---...

t',
.

a. operate the -in-house computer in Your sc ool? Yes 51 Not 6
Have you? Yes 29'. No 28

b. Write a simple program in WIC? .....--Tre-g- lii: No 1.2_
._ . ave you? Yes 79 NO 2R ,

c. Explain to 'anothe,r perSon howto operate the in-house
...

.

. computer? Yes, 45 No 12, ;

A. Have you? - Yes 25 No 32
O

3. Have you discussed computers and their uses with our classes? Yes 3_L No 20

4. If your,answer to #3 is no, do you plan to in the future? f Yes 14 No 6

5. ,Have you made, use of any computer applications in your
classes? 4

If your answer is yes, please list the.applications.

I

%s 19 No 38.
0

undecided'
6. If y9Or answer to #5 is no, do you plan to in the Future.? Yes 20 No 10 8

7. Are any of your students using the computer in- conjunction
with your course? Yes 23 No 34

.

Have you develoOd any computer apiffications for use in areas
other than instruction? (grading, etc. )` Yes 4.9 Noy 38

If your,answer is'yes,* please lfSt the applications.
. .

9.. Are'you familiar with the Computer Curriculum Guide?--

10. Please list any additionalncoanents you deem appropriate,

mhh.
10/23/75

39e4

Yes 45 No 12

Alt



PFWARKSCHOOL DISTRICT
OFFICE OF INSTRUCTIONAL SERVICES

NE(.4ARK, -DELAWARE .1. .1

'October 23, 1975

EHORANDUM TO: Participants of Computer Education Workshops-
Id

FROM: F. Neil Walzl
J.

RE. Fol I ow -up Survey

.

4

*SUMMARY. SIIEET .
-PEIICEINT- OF 15,SPONSES'

In order to find out what impact was made by the computer educatiOn_work-
shops heldlasst spring and summer, ,"-i-t _i_s nec.essary that I receive some feed-\ back from you, Therefoh, would -you. please tale a few minutes to answer the
following questioris. After completing the queitions, please- return the sheet
to me at. the. Administration Building. _ ,

4,-,-...
.

e
t , s

';' 4 .,

Thanks.
Ilk

.1. Which workshop-did you attend? .

...

.

.
0

,:. 2. Based on your. experiences in the workshop do you you can? , v- \
. a. operate the in--house computes in yoUr school ? - . Yes 89% No "11%

. ' Have you'? , . '1' es 51/ No 49%
b. Write a simple-program in BASIC? Yes ya%.,No 21%

Have you? Y@s 51% No, 49%
c. Explain to another' person how too operate the in-house

°computer:° Yes 79% No 21%
Have you? Yes 1411% No 56%

3. Have you discusse.d-coinputersand their uses with your classes? Yes d'.% No *3.51

4: If your answer to #3 is no, do you plan to in the future? . Yes 214010 U.%

5. Have you made Ltse of-any computer applications -in your
classes? Yes 33% No 67%

your answer is yeS, please list- the applications.

b ..
. 4 undee tded.

6. If your arswer to 1/5 is no, do you plan to in the future? Yes 3.5% No lb% 14%

. 7. Are any of your students using the'computer`in conjunction
wi th your course? . 110% No 60%

.. .

8.
other than instruction? (grading, etc.)

_
Have you developed any computer applications, for use in areas

- -

If your answer is yes, please list the applications.

9. Are you familiar with the Computer' Curriculum Guide?

10, ..Please list any additional comments you deem appropriate.
-

mhh
f0/23/73

393

Yes 33% No 67,0

les:79VN 21%
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.GOMPUTER.EDUClATION WORKSHQP.FOL SURVEY'

SUMMARY" OF CLASS APTLICkIONS

Octbbor.,J97.5
%.

60 y

v

,..

Eva3:uation of'de.terminants ,;,
. ---

,
. :

Finding Slope and y-intercept
I ,N

&ripe Factorizati, on
., ';, i
Canned programs:
Review .'

, Limit program

,Graphing
Review questionsfor English gramma'r

Simulation's for Engligh grammar

Onibm41Market, sycho-logy
/' -

Random test generatori

EValUation of data eases,

Multiple choice review questions for German
,

PrObability

Pascal's Triangle..

Fadoring exercises

Compound interest

'Use canned programs for aerospace course

4

Frlograms for solution oT physics problems.

,

Input-output of functions

. ,

Calculus.ltmit demorst'rations

Basic Skills drills,

Basic Skills homework checks

I

..

'394,

e

I

n.

4

0,

.

I

ie



a.

"No

.tom
a

t

2
4

COMPUTER EDUCATION WOK8HOP POLOW-UP. SURVEY ____

SUMMARY' OF OTHER APPIAdAIPIQN8
o

.1.. ,Grading -applqic at ipn-S (7)

-2. Stati's\ti.cal °anal.ySis of et,s for driver education

3. Record keeping for cheA club

. att.endence
.

5, Introduce th0 nontp.uter to..the-Sci-Fi club
A,

f 1 Ba'seb.a-11 statistics keeping
- 9 i* .

adminis tar 7g

...;r:.4

A

-3-95-

A

.

1

4.

a


