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It looks as if the microcomputer revolution has arrived!
. o

-
] - ’

As a result, you need tp be prépared to fage a steady barrage’from

]

salesmen, journals, publications, pérents, studenté, teachers, and

administrators concerning .thé purchase and use of microcomputers. These

quidelines wer€& prepared to assist you in making intelligent decisions

about microcomputer selections.  ~

It has been._est-ims;ted that there are apptixximately 200 brands nof

b
E 4

,‘micglroc%’tners available today. Do you buy a Heinz assortment or do you

3

stay with ‘e comp_any?b.To make a decision.you 'need knowledge in three

areas: . .

v how, where, when, and why to use a microcomputer
. LN . .

. what questions" to ask about software and hardware

. what terminology to use
J

-~ h . -
The first section of these guidelines has been prepared to agsist you in
L - ‘ ' N

preparing a_"wish; list" for computer usage, Plan“ﬁinq to purchase a migro

should include organizational concerns such as how to use the e uipment,
| ? ‘ h

o
» B

where it will be located, and-who will use it. Planning should help you
establish your software needs, and the software you select will ®ventually
oo - . , 4 d .

help you d»etferr’nine what microcomputers may be right for your school.

. ¥ .

R ) —
) The second section of the guidelines’is directed.toward software and
. . - . » .
detaifsj .areas‘you need to consider as you evaluate the software available

*

5" - ;

tg ymeet your needs.
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‘Ha.rdware should be the la_st item you evalu'ate,'becanuse it will need to ¥e
. rﬁatched.to’ youf softv;are. Trl'uére are sd'me.q-ehera] questions to ask about '
the har’dWare‘ you are co_nsidel.'jmg: - . .

: : is'there;wa tocal v‘endor'.: - , -
!

- i S
. Is the product new and unte'ste‘d’?

. o Does ‘the hardw%'é allow for expansion?

v

. Is there qood and well-documented software?
' . 2
e ,‘ \5

- € - v .

Maintehance, insurahce, sec“UriSy,.and staff, development are other important

"+ considerations. .They must all be investigated in order to determine

- -

whether you can afford a microcomputer: Many school districts pay make the-

mistake of spe,nd‘ihg large amounts of money on both hardwafe and software

{ ‘. ’ ~

“and negligible amounts on tegches training.

R4 " B

*

While selecting a microcomputer may be a new experience for you, you need
to realize Qhat you. are not breakmq new ground, Ta‘lk to owners/users of

the systems you are conslderlng and see if the equipment is o.peratlnq

0

satlsfactorlly for them. Then use the:s .delmes to refine your planriing’

and selection procedureS. There are many articles in the current )

.

' publications and many human resources available to assist you in arrivimj’

at decisions. The State of California has estab'lishe:d' fifteen (15) Teacher
. . \»' . . ‘
Education Computer .(TEC) Centers to. provide inservice training and < =

expert‘ise for administrators and teachers.

- N <
>

People, too numerous to mention, have made many valuable contributions

of their time and expertise in the preparation of these.quidelines. All

the ACSA Regions and their represenfativés on the Research, Evaluation, and
) Is
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WHAT po’fl WANT A MICROCOMPUTER TO DO FOR ME?

- 1.

-

3

- . )
Microcomputers. are versatile resources. Your priorities fqr micro‘comouter\
. . V

Yo a .

utllizatlon may be in any of several aregs: j ' N f

‘ 4 - . . .
Computer Literacy [\BkIII-] - .

Your goal may be to provide pupils and/or staff with that collection of

>

- skills, knowledge, value‘_, and relationships that allows a person to =~

funciipn comfortably as a'produdtive citizen in a computer-oriented

society. Your need for a microcomputer may focus on any of several places
on a continuum of m|crocé)mputer skills, from awareness of how a

m|crocomputer functions, to the operation of one fof personal and consumer

»

uses, to adeptness at programming in one or more of several microcomputer

programming languages. : -
o

\ v
Co#&uter yl-l-ted Instruction [CAI)
/ !

L]

Stuoer\ts should have the opportunity of interacting gt a terminal\w:th
instructional material presented by a r‘nicrocomputer s'ystem, ususally called
Cémputer Assisted Instruction (CAD. | ' _ >

1

- L‘ .
Your objective may be to reinforce, remedlate, motivate, indIVIduallle»

personalize, or enrich instruction. CAL rnay be used ‘at all grade levels e
and in any-of a variety of different curricular areaas: mathematics, 3
reading, ianguaoe arts, study skills, health, industrial arts, home

‘economics, ‘social studies, foreign larsguage, business education, and fine
- A e

ts. )
arts - /‘\




§

lnst_;-uc,g_ion can be bptimized in ‘one l,-or'mor:e modes of CAl:‘v“*,'v ) y .
) Drill=-student lfesp().nds quickly and bri'efly to item or | - )
question presented by ;he computer.’ - .
) Practice--student responds to more complex computer
"direction pdssibly re‘quiring-'moregeitensivé‘ginte(act;on S

’

- with the computer.

Testing--microcomputer records and a_n;lyzes student responses

v

to. items presehrlted.

bl

- 3 {
Tutoring or Individual Instryction--student interacts with

v, the computer-which presents textual material, frequently using

branch‘ing based upon student response. Opportunities for

discovery learning, problemﬁ_r_so'l'vinq, and inquiry may be -
provided. - .
Simulatiqn--microcomphter"inodels results and interaction = ° ¢

]

of st‘udenb-selected events. Jhis is frequently used in

- ' '\
social Stwdies instruction.

Gaming--siudent pursues-a winning strategy utitizing probability

in responding to raffidom events generated by the compuier. A

o

You.'may'nee'd specializ:eq @icrocomput;r assistance to qo*vpensa'te 1“0r a -
variety of hgndicappint; conditions in the field of special education.
'Spgcialized mici"ocon;puter' assistance is also availablé in the fields of. art ;
(graphic design) or music (composition), and langquage art§ (word ordéessing
in. creative and other writing). ‘ ‘ -

Computer Managad in-truction [CMI] '

A microcomputer may help you to store and revise curricula, homework




. Word Processing '

] >

assignments, and resource lists; to record and manipulate student da'tw'a. in
S - . ‘

-

-

. . : . . ]
order to affect CAI; or to produce a variety of reports:: ’

- . . . T
P . - -~ 4

»

. class profiles N a *. individual pupil 'proqress reports (qra.des)l‘

. diagnosis and grouping . prqficiency~. testing docuymentation

-

. [LE.P. tracking ‘ .. test scoring and analysis

Occupational and Vacational Training . oy

You may have a nqéd to provide training programs in word pro’éessinq and
microcomputer programming. If ywbrovide occupational or vocational

training, yau may also be concerned ab&t occupatianal adjustments and ‘the

- need to provide microcomputer skills such-as word processing in proqram.sz as

-

~varied as business occupations and auto mechanics.
- {

7

. | ' v \\ ‘ . .
: Microcomputers and other electronic equipment can assist in ating,
7 3 p - ) F .

H
4

\ 14
{

\frliewin;;, editing; manipulating, storing, retrievjng, any printing written
material. You may have a-particular interest in district and school
éommunications, includinq~'handbooks, yearbpoks, news.papers, newsletters,
memos, letters, and reports. Word processinq'is also an excellent )
“writers' tool" in langﬁage arts‘ instruction. L ' -
‘ ' » ’ o o
The Maaia Centerl-l . - . \
Compute}‘izinq inventories, circulation control;;‘library insttruction,

bibliographies, catalog cards, and catalogs may be of interest.
~

4

3



. ' , , . ' < . Ty
- G" i - .’, .
Counseling - Guidance ° ' ) . ‘. -

¥, - b : .

v, -
P

Counseling and guidance staff may utilize the miEro;:omputer to track
pupils, to provide occupational and vocational guiddnce, to assist

2

. , . ) p
students in Eol—lege selection, and/or to Naintain student files.’ \-"
Central and/or Site Office Management ) _— \

i . 1 - . ,\ . . ‘ . \ .v.

k is often desirable to corf\put'erfze‘adrﬁinistrqtive, business,. or persenngl’

P s : - v R . \' »
tasks, that is, to utilizé a microcomputer to store and process data. You
may wish to address any-of a variety of needs,: including the following

-

functionss _ . - / . .- \ "'
. | . | *
. accounting . - .. food sﬂer.vi._ce reports - | ‘
N alphabetizing . forei:‘ésiinq . - . ',‘ :
. attendance at.:00unting' . form filve's” } . \ wi_:
. 'monitéring and reporting . inventoi'y control and order)int‘] o
. . A .
.~ budget mi:deiinq and projection . mairftenanse sc‘hed_,_ules :
. bus routing o ~ . payroll ‘b . K -
- . communications | ' . personnel files and reports "
. address li’sts\‘? pupll fi.lés ;and ,re;p'ort's
Cac )
. ma;\lrinq labels . .+ pupil sch,edn'jling and class lists
. form letter files ' . student activities fecords ,
A L] N .
. -&Qta baseAman-ip.ulation - . . '
¥ { ; ~ ,
‘ -v
: -

P-A.
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. WHAT SOFTWARE I8 AVAILABLE TO MEET MY goALS?
N . - s -. : : R ) R

k . N . . N ) : . r'

& = N . . . 4) *
. . . [ . - . - . 1%
What Ta-8oftware? - i . S . ‘ .
< " R . : '.,. . LN - . ‘.
The terms "hardware'" and "software" date back<to the earliest days of .,

o .

cdﬁnputing. "Tra'di'tipnall): thg“maéhinér‘y for data préces'sing has been called’

"hardware,': and the various applications w'hi,cﬁ make that machinery perform

—

' N v
have been called "software." 'In general, this section of the report will .

“deal with those pieces of software which are ‘required to make a

microcor’ﬁputer‘perform specific'applications such as presenting a tutorial
lesson or creating record files on studépts'dr word processing a letter or

. . . . \ . .
report.

N

Whith. comes first. . . . . "the chicken or the eqg?
N ; ‘ s
When moving'into the educational use of data processing, you might be.

tempted to go shopping first for a rﬁicrocom'puter. You wouyld be better

advised to examine what types of software are available to meet your goals

‘ ¢ before settling on any particular hardware. Educational software is not

a

necessarily available for any one ‘microcomputer.

LN
N

-~
»

. LJnfortu'r\ate)y, the world of mnicrocomputeré“is populate& by salespersons,
e\ach of whom is eager to tell you t'h‘at his microcomputer will do everything

for 'you from'teaéhinq 'y‘our classes to preparing your records. Also, the
\ .

“journals arg filled with articles and advertisements for software-in such
. : 3 A . L

-

vast numbers that the neophyte feels caught in the middle of a maze. .
\) N

L) e

N .
Y
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Goeelng Started . ‘ - - R ot

The following suggestions are offered as a starting place for )io_u should

~you wish to join the world of ‘microcomputers: _ .
i ) ‘.l. . N . . , - ." R . . -
, . - . .

,//1 Begin your search by exammmg the many free (publlc domaln) materials .

whtch have been developed by and for other educators. In Callforma, :
fortunately, the best place to f|nd out about free proqrams (software) .

for mlcrocomputers is your areas TJEC center, WhICh is funded by the

»

State of Callforma. . Toe clearlnghouae for TEC center mformatlon,on
' softwape is in San Mateo, and there are fifteen TEC centers throughgcut

-
..

the state. (See appendix for a map showinq‘ the locations of centers

oy

and the individuals to contact.)

- B . . »
. . [4 . -
N, S
&

Each regional TEC center will ogntam both mlcrocomput,eré and pU'bllC

domain software (software v*hu:h is not cobyrlqhted). Individuals from
c b
- school dlstrlcts should rely .on the|r local Zenters to- demonstrate the

)

‘use of m|crocomputers, to examme (try out) software (both publie

v,

domain and dommercial), and to copy publlc domain software for their

’

owmn use by providing the disks on which the programs are to be

stored.

, « . .
2. Refer to some o\f%\e publlshed reviews on cornmermal software avallable
; for educators in such puollcatlons as: » ‘ . o
... Educational Tec”onolocjy ' )
Electrom'c Learning (Scholastnc Inc.)
N

".... The Computing Teacher (ICCE) . . s

... Classroom Computer ‘News




I . . v . ?

'3, Check again with ypﬁr TEC'-c/ent.er for/ia éompre'hérisive\,‘aet"o.f reviews of'

v
[ - :

: educétional &soft»}are. A recently completed revnew, prepqr&d by 8 gr‘oup

" of flfteen experts from. around the United State\), is tltied !he 198
| Edutatlonal Software Preview.” You may. pbtaln a copﬂy— of_ thlsl_ prev;ewi '
| from t)we‘TEC Center Software Librgry and tleari\"ryb,puse. g -
. ’ }” ‘ ® ’ N : ¢
il':?d_ng Sofsware, for Documantation ‘- .~ :

3

. When examining software for posslble purchase, you need to check on the '

documentatlon which accompanles the prodd‘ct The. followmg mformatlon is

. eSSentlal to assure that. you will be able to use the software you _oi'der.

-
- .

What is the configuration of equipment‘thardwére) which. will be '

required to run the software?“,
~.. What mal;es of microcompuf;srs use this prodﬁ\ct?
... What are the memory requirements fot t‘he r?icr(;éomputgr you w;ll
use? ‘ |
... Is a tabe ’cagsette requiré_d’? If so, what t)‘ype'? >
... Are disk drives required? 'K so, how mény'and what type _ -
(single density or double. density)? | _' | ,‘ : -
~ " <.. What type of m'bﬁi;or is required (color "or'blac,k and white)?
... Does’this software call for a modem?
... Is a pri‘nte‘r rec‘;uir,ed?.;:
- \ . B
\if all of the above seem to be a foreign language at the moment, please

have patience. All of the speéial terms used are included in the

Glossary. Further youy will discover a sectipn titled "What Microcomputer

s

e
wr)
~J v
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Kd

. Cén Use the Software" anq (- later sectlon of thls repart ;ltled "What Ol;her

S

Equlpment will I Need”" These three secnons should prov‘ide answers to ‘

your questlons. ’ Coa - ‘ '- . . -
LS M - ™ : . - M - - .

. . . i
A . -

N - i - 3 .

cgnuldar the Llcenulnd of Bofewqro .

.In many cases, aoftware may be purchased under a llcénsnnq arrangement wblth -
the publlsher. In this instance, the buyer (usually an organizational unit
_the size of a8 achool diotrict.)'contracta with t\he poblisgher to purohaéo‘ a
liconse to' use a particular program in many different 'classrooms‘. E A?’ter"
’ payi‘ng the l\ic.ensing fee, ihe buyer Pays only the cost' of the blank digk_s
(or cassette tapos) for eac'.h copylh In some qaséﬁs"the pu’bl'isher supplies

the master disk and allows the ouyer to make his own copies.’

»

.
*

‘,
If you are consndernnq this option,. you should weigh the relatlve costs of
the license and the cost of blank disk costs agannst what it would cost to

rd

purchase thé\qeqmred number of copies of a plece of software. REMENBER
If IS LLEGAL TO COPY SOF TWARE WITHOUT THE. CONSEN‘T Of THE
JELBL[SHER ’ - : |

Q-\

A Faw Noto- on the Appropl‘-lqeona-- of Materials >
. Many educators who have struggled w:th the process of selecting educatnonal
aoftware for mncrocomputers have discovered that it is difficult to

identify the educ)ational objectives of a specific piece of vs‘oftware. . 8y

- using the publications and sources cited above, you may gain some héloful

information on specific pieces of material.




>

‘e - .
Y

" reachin’g the ob)ectlws ‘of YOur school's- (dnstrnet s) currncular . R

- - L . . - . B - . . h 1
. - A . ‘ . N

Addltldnally, when\you buy software‘for instruc.tlonal purposes, you shou.ld.

-

‘

" cons‘ider an¢ putentlal purchase in terms of' how’ such materlals wrll help in

L
. . 4 - .

_continuums. - . - T : -

- . ' »

. Lo . . A
Now.....Back §n/the Chncken or the Eqq Issue - - ; i v
14

4 .
¢ bt

The following section of th‘is report will’ dnscuss the ‘various opt|ons of

microcomputer hardware. It wo
r'd

be adviiable to read through the balance

of this ,report--before rUnning out td® oftware for én aotnclpated

. .

4mcrocomputer. The mi)ortant thing is/ to consnder software fnrst, and

then, armed with a clear idea of.the types.of thmgs you wish to do wnth

‘microcomputers, look at the hardware which will ryn your “dream" programs.,

. . B "
. .
A

At the present time,seducational software has b

R Y

.

ritten for those

" microcomputers whith existed and which educators had on hand. Be aware

«

that the picture changes every day, "a‘nd that software whicb was once- only

vallable on Mncrocomputer "A" may now be wrntten and available for

Mlcl‘ocomputers L OLRL D LS and nE. "

AR

not, however, conclude that one of those "computer nuts" in your

istrict (teacher or student) will be able to rewrite an existing piece of
..

oftware for a system .other than the one on which it was desig'ned to run.

software will run on the APPLE microcomputer and vice versa. This may or

K]

'_may not be the case. It is always better to purchase software which is



. . . - -
. D . . o

_mict"o‘computer compatible with the majority of software which you intend to

. . - N . N ‘ N M ‘,
. use. e N o : » ) " ) LT b

) Flnally‘ .. ."A P-ai'elhg‘:‘\ivord on éofewaro for.afebr You Buy ehét I'VI'Icr-'ol

L

Dlstrlcts purchasnnq software from commercnal vendors should be aware that
. many (soon most, it is hoped) responsnble veéndors make arrangementa for

scHools to take software on approvela Often a thnrt)’day approval perlod

.~

‘can be‘a'rranqed One cautlon, however, to sehool admnnistratdrl- don't
- "kill the goose that laid the golden egg” by allownng mernbers of your ataff

to pirate (copy) software taken out on approval. Thns is illegal.
. N ‘ ! ] » .
Further, when software is'taken on approval and it is _not purchased, the

'ng,dividual returni.nq ‘the material should inform the vendor in writing of .

the reasons for returning the materials. This is just common courtesy.
< . . ) " .

What Microcomputer Can Use pha' Software?

You have dnscovered by now (assuming you have been a careful reader) that
mncrodon‘ters and software need to be mated in order to run the pr.ograms
which you buy. There are so many mncrocomputers now sold in this country
that a dlscusslon of each would be beyond the scope of this heport. 'To

assist you in looking for hardware, the following suggestions are _o,ffered.

Orlgmal. or Clonau?

A number of popular microcomputers have been clonea (copied), and the
7
salespeople handling these clones will assure you that all’ of the software

written for the popular original will run on their mic"rocomputer.. Alas,
this is not always so! Many of the purchasers of clones have found that

- annoying little bugs crop up in.running programs, sometimes'making_use of .
éhe software impossibte.

1 N -
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Where Do | Go for H.Ip?
» Your reglonel TEC centers are a goo,d p,lace to obtam adv:ce for the

~

: purchaae of a m’crocomputer to match 'your software. ln rnoat casee Lhey

0 Q» . - .
LY
wnll have demonatration models fol‘ moat of the populer microcomputers iri
gy,
"the center for you to try out. N

o -
£
The sdftware documentation should also specifyythe type of microcgmputer

‘

"which you will need. ¥ it does not, beware of the software.

]
L o

-~

"Wh-e are the Factors s o L
-Whioh Make One Microcomputer Olffonne from Anothor?

The major varlablea for mncrocqmputera mclude (1) the methqd for saving.
(storlng) programa, (2) memory capacity, (3) tlfe operatlng system, (&) the .

vlaual dlaplay, (5) the languages which the mlcrocomputer can use, and (6)

IS 4

the keyboard . ‘ ‘ !

'-.
Method for Btoring Data

[

fo make a piece of software op¥rate, you must enter it ioto the
microcomputer. The simplsest 'bare'bonea" microcomputer sold might not have
- any external storagefsyatem.' In such ;.‘EP” you would have‘ to type in the
program inetructione for an applicat_ﬁon 'each time you used the device .-- &'
Very time-consuming proceaa.. ln generel_}‘rthree types of eiternal storage*

are available for micrhcomputera:

L4

2

1. Cassette Tape : - ' .

’»

'Many of the cheaper versions of popular microcomputers allow you to
-~ g
enter prerecorded programs only via the medlum of a cassette tape

recorder slmllar to the type’you would use to record music or a
conversation. This system is usable, but the amount of time required
A

11 - -

o .19‘_-":.
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~ ' ~ .
[P
2

to enter (or-to record) programs takes ‘from fifteen tb,.'twenty- seconds
: 'up to five orfmore minutes. - . . - SR
. : “ : f . - ' -\

)
12

If your software is only waileb\le\'gn cassette, then you should look at
L T : . - PO *

N A . ‘. B
. this system of program storage end '-retri_eval.

-

~2. Floppy Disks

Most s_;ft\yar__e_ is currently etgred o: fiv'e and one quarter (5 1/4).inch
Jfloppy rhagnetit; disks. - Prectiéally any popular microcoﬁ'\puter which'cen *
be purchased wnth cassette tape lnput is also avallable wnth d;sk ' ‘
~  drives whlch acce_pt. floppy dlsks. The cost of this option (per dbsk
drlve) may increase the total prlce of your microcomputer b):.SIS0.00 to

gSOO.dO; however, the expense may be justified in the amount of time

saved in 1oading and stoting programs,

3. Plug-in Cartridges

-

Certain microcomputers are equipped with plug-in modules (cartridges)
whlch contaih software, At the current time it is possible only
to enter programs to mlcrocompﬁters from plug—ln modules., ' A program

»
wrltten on the microcomputer cannot be recorded onto a plug-in
. a

. . s . : -
-module, K the software.you ‘are considering is only available in
plug-in modules, then you have no other choice for this software.
There might be instances where you would not need a recording capacity

* . .
and where this type of 'system_would be acceptable for your uses. *

A

12




 Memory Cspaocity

. The smallesb mlcrocomputer today contalns an mternal memory capacnty
larger than t,pet of many "large" computers of twenty -five years aqo The *

' mlcro rmmaturlzation t.echnology of today has b.rought about this change. .

'ln genepal, the memory ‘capaclty of- 8 m|crocornputer will vary from a, lo’w of
-

about 16 000 bytes (often written as 16K) up to capacitres exceedlng
500,000 bytes (500K). You do not need to undero\tand Ehe techmcal nature

of a byte to make decisions concermr\g the purchase of a mtcrocomputer, but
: o . . : -~
you should know that a byte is the space required to store one letter or

1Y

. humber.

w

. . . . \Q"

. . . .

” : . . :

. L . .. - .

. i i, . ‘ R
N

First of all’, look at the documentation on the longest program which you
mtend to r‘un on your new mlcrocornputer Thls documentatlon should speclfy
the number .of K-bytes requured for operotlon Lhe thﬁis as a bas‘e to
determine the general amount of memory which would be required for your

purposes and then obtaln one other nmportant bnt of information about the

)
mlcrocomputer you are considering. Does it rmiulre some of ita memory for

ogeratlngln the lanquage in which the grogram% wrlttenz K so, you

will need to add whatever’ opaée is required for such a purpo‘se to the
requirements of your loqge.st software package in order to ensure adequate
e memory to run that program. The following (hypothe!.ical)' exampTe might be
helpful: You intend to purchase a program ent‘ltled:”Math Aids." The
‘documentation states that you need the following caoability to run the
program: ™ | '
i diskr drive
, 32 K-bytes of m_emory
The BPLS!C'_ language (the vprogram is written in BAS‘IC)

-

\

. . A ]
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You are conslderlng a mlcrocompo'ter which runs the BASIC Ianguage and which

4 .
has a memory capamty of 48 K- -bytes; therefore you are safe in arssummq
that the program will run on this microcomputer. . S ’
'MAYBE YES —-------- BUT THEN 1T COULD BE-NQ! —

The Ridden factot is the method in which your microcomputér will run the  °

»n

BASIC language. lf, ag is true in some cases, your mlcrpcomputer requires

18 K-bytes-of nemory | to run BASIC, you have a problem. Our arithmetic

shows that 32 + 18 total 50. - - L"

- e e TRTU - D o R ' -

, The®cSmputer you are considering will only handle a total of 48 K-bytes.

IT WILL NOT RUN THIS PROGRAM.

_Obtain the help of someone knowledgeable in microcomputer capacity in

making a decision such as the one posed in the above examble. Perpaps your

local . TEC center can help you. ™

Operating By-tom
. ~
If you are considering a program which ut|l|zes disk drives (or pluq in

0

Fnodules), then a8 major consideration is the operating(system of the
. . \ .
microcomputer you will buy. There are two popular operating sysjems in use}

. . N
at tiis time. They are DOS (Disk Operating System) and CP/M (Control

0

. b )
Program Microcomputers). The software packages you buy should include

documentation on which type of operating system you will need because the

two systems are not interchangeable. 2 )

. 14
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It is D,Ossib'le; howover_, .that a qiv_,envrnivcrocom;j)oter..can ouin on é_ither i
system. .(M‘a‘nf oo..) Now vile are t'):ackfto that, basic ppoblem'in'rhic,roco‘riwputor .
_ rhemdr)'r. In many coéésl"an oporotin’g‘-sysvt;eh'\ "reoui'r.'e‘s some of that' memory
“svpace ‘because it i octoaliy‘é.niei-ed‘inéo the computer from g floppy disk -
‘before a protjram is entered | wthio is tﬁru,e,' t.hevn the memorjy capa.civg‘"

e
-

for your 'intended.mv'[_orocomputer should be large _enou_qh to handle the length -

y - ; _ © e :

of the longest program you will be running plus the space which may be-
: . . I . i - . .

taken up by the language used plus the space\whic: may be required to

~

-~
L

.
. e

load an operating syssem.

Al -

In the case of plug-in modules, your chome is more llmlted - In general,

ogram modules only operate on the single m|croc6mputer for whlch they.

14

are prepared. Most cannot be physically plugged into any Other

microcgmputer.

Visual Di

Until the time arrikes when you can talk t® your microcomputer and that
microcomputer answers you back, the visual display \ia an’ important ‘
- . A .

consideration in purchasing a microcomputer. The variables here would be

./
«

size, color, and method of connection.

A

<

Color 1s nice but more. expensive than a monochrome display’. Size is also
- AR ‘
related to cost -- the larger the screen the higher the cost. A more

subtle difference, and a more irnportant_ one, is the method of connection
between the microcomputer and the display. F the m#rocomputer is sa'rd to
operate through any telewsnon set, then the quality of the plcture will be

considerably less crisp than if the dlsplay is one of the "monitor" tvpe

15 23




[ . ) - V ‘_ - ’
Whi)ﬁ\ receives its picture directly from the microcomputer throd"qh wires.

There ‘is no better way to choose a display than tocobservé'-the

micfocomputer‘oper"ate on the type of display you_intendo use. If Ayou can

,

‘do s0y. it would be wise to look t both"‘types of c_j@splavy side-by-gide‘ in a

’

(N

~mic,roco;m”putfer store (or at_your TEC center) to assist you in making'a

v ¢ . :
decision. ) (‘

- ’

NEY

If the documentation of the software you intend to purchase, includes color
. o - 0
as part of its operation, ‘then you must have a color display to operate A

~such a program. Some programs opefate either in color or in mbnochrome.

In such a case, try to look at the program on both types of displays before

making a decision on purchase. !

[N
*

One hidden factor related to the display is also a function of the

microcomputer itself. Thét is the capability to do graphics. K the

software package states that the progracr contains graphics, then you must

be certain that the rhicr‘ocomﬁuter you purchase will include the capability
to ‘handle graphics and that the graphics pl;oduced look acceptable orf the

dizplay you select, ¢

2

. 7’
Languages W!;\ich Y‘oﬁr Microcomputer Can Use
The term BAS\IC has already appeared in" this section of the report. This is
the. most commqri lan'éuage for microcomppters.'However,' the actual lanquage
.sp"okep by any computer, whether large, mini, or micro, is it‘s‘machine
lér{g' uage. Machine language is a set ,Of cc;des, num‘nérs ‘and letters, which

. tell the computer what to do. Fortunately for the user, knowledge of

machine codes is not necessary to operate a microcomputer.

16 24




) There is-..aconsideration here, however, which re'lates to the speed at which +
8 mlcrocomputer will operate. Machine language is always much faster than

a so-called’h|gh level language like BASIC. Therefore' software wh|ch you

purchase, wh|ch matches your computer, and wh|ch runs’in machlne languaqe

w1ll run faster than programs |n BASIC. The amount of time required fo r

v

=

example, between a questlon asked by a mncrocomputer, the students
response through the keyboard, and the next response from a mlcrocomputer
will generally be much shorter with a program ‘written in machine language

- o v

than one in a langua'g‘e such as BAﬁJC. - . .

R Y

The language - |nvolved however, is not negotiable {wnh software. A

software program- will run on the proper Ynicroc(?vﬂuter and only in the

(meratlng system and the lanquage in whlch it is wrltten. Be sure to

check the documentation for these details in purchasmg a microcomputer or

in buying software for an existing microcomputer.

Keyboard

A final consideration in choosing a microcomputer is the type of'keyboard
which it uses to enter info‘rmation into"thg_;omputer. There are basic
differences among the various keyboards in use today. Most (if not all
popular makes) use a typewriter layout for the letters. Beyohd that some
,irnportant differences exist. One is size and the other’ie related to
tquch. | .

In the first instanc,e, keyboards run all the way from miniature units up to
full-sized typewrlter keyboards. Beyond the size, there are two en‘tirely

different types: the membrane keyboard-and the movable keyboard. The

membrane board is a flat surface which is operated by aoplying slight

1 ]

i
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. . 4 . i o
pressure to the areas which represent letters. The»movable key type m

similar to an electric t'ype_writer keyboard. To decide: whxch keybobrd is

best for you it might be profitable to ask both teachers and studentsgto, '

. try out the Va'rious;’type of keybdards before making a finaltselection.é
~ . . . a . < '
- S / K Lo L

v : 3 %
- §
1

Cost F-cu;r.~
Of co-urse,'you can purchase the c'heép‘est _con‘iiqurqtiﬂo'n o.'vf a compt:te.r ‘Wlth a
hthb'idea -of 'expanding its capacity later. This is qeneralfy p,bséible_,
although you may spend more money in the long t:un. The exderiences mf '
those who started with the smallest unit and then expanded later havqs shawn

that a configuration of a gfven size is usually cheaper when purchased at

one time than in add-on parts.

- -

‘The best approach is to buy the micro'computer which be;}\matches your needs
. - ' P
and one which you can live with for the next several years. A careful

choice should prgvnde you ‘with a system which w:ll .work effectlvely for |

three to five years without major additional expense.

- &

Capacity of Floppy Disks as a Restriction

Individuals wﬂishinq‘to use a microcomput'er for managing l~arqe files such as
!nventorleS, textbook titles, - and student attendance should be familiar
with the lnmltatlons of 5 1/14" floppy disks. Most of tl;ese disks cap

handle about 150K (ISD,ODD) bytes of data.

-

~

The number of recards and the length of each record will determine the

amount of information which can be stored dn such a disk.

=,

'




-

o ’ ’ ) 1 Y . '
A ruls of thumb says to subtrsct 8 K-bytes from ths dlsk‘s papscity
for ths necessary mdex which it must contain to find the stored -

data. This means, for sxamp,ls that ons 160( dlsk can really store

a total of 152 K-bytes of data. Ths lerigth of each record diwded

into this fiqure will gwe a rqugh estimate of the number of records
whnch it can store. Consult someone famlllar w1th data storage to

) assess accuratsly the amount of spacs your data w1|| reqmre.

~

» .

¥ the data re’quiremenmts are ir'rpraciical for the ’use of srnalléflobpy disks,
~then the user migfit consider the use of the new hard disks for

i
~microcomputers.




WHAT MICROCOMPUTER SHOULD | PURCHABE?

a -

There are. almost _tvurc h:mdred different bran‘da of raicrocompute_ra

'available_ vtoday, so.don't be alarmcd‘ if whab you thought would be a?" RN
simple project now appears to t;‘b a major haadac‘h@g. Which' Fnicr;comp"uter

is ritjht for you is not a simple. que'stio‘n.. ‘The purpose pf these g)uidelines
s to greaaht an approach for s'elacting'a‘ micracomputer rather than to ;.

recommend a specific machine. ' o
So far you have complatad two ma]or stepa tow“ard salectmg the
,mlcrocomputer that is right for yoJ. First, you i ntifled why you want
8 microcomputer system, 'and'second,‘ you"idant‘i:ﬁz the software v
package/s that will allt;w' you to perform.those tasks.
_Your task now is to identify whaé computers will r;n‘ycur,aoffware,’ can
be programmed to meet your needs, and are priced: within ycur ‘budgat. You
w”ill find that micro prica; rar\\ga‘from‘a few-hun_drad to a faw‘thousa’nd )
dollars, so make your comparisons carefully. When you compara prices;
-look at systems .wnh comparable components, e.g., A& compqtar: mopitor',.
d‘ua‘l'dis,k drive,\and 48K memory. 48K refers to bytes. A byt‘eli}tha .
computer spaca nvaedad to stora one letter or number, and K is IUfJO. A
microcomputer with 48K memory can store 48000° characters. Also ’
“conmdar the ‘future. expandabﬂ'ty of the pquipment you purchase.
. Initially you dont want to buy more computer than _ycu need, but you do
w;vant‘ ‘ro ‘establish that Ayour system can be exp‘anded vto meet ;our future

needs:

20
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The following items oh_ould be co-verqd'as you evaluate th'g c':omput‘:e'r"'
~ systems that .'s;aam.td meet your needs. o . .o L.
Memory . ' : ‘ ; oo o
Look at ‘the software package/s you ldentiﬂed as’ most appropriate.
What memory capacity does cach package requlre: 32K AG(, otc.? The
"'cornputer you buy must have at least thp amount of memory requiredyy
the software yoq plan to use on it plus the memory required by the computer

flanguage plus any.vmemory requnred for the program operatlon.
4 - N »
' -~ ‘ SN d ¥

Ease of ui-

" Can you use the system with a minimum of trl‘inlng? Are the printed

materials explici't'eAnough to tell you what to do step by o'tep?' R
" ’

ﬂoib'u;a'elor?, Maintensnoce, ;nd Service .

Since fhe field of microcomputers is rapidly e;(pandlng and> chan;;lng,

look carefully at the reputation of the manufacturer and the dealer of

the eqi,nipment you sre conslde,rlng..) Ara you confident that ihey will ;

stand thlnd thelr product and be avallablc when your equipment needs
mamtenance and/or servnce" , - ’ 4

7

' Other things to ask about include the -availability of service contracts,
whcther the equnpment can be serviced at your site and whether foutine

maintenance can be done at times when you are not using the equipment.

N
*

The application for which you are considering a microcomputer will help you
narrow your hardware selection. As you begin to evaluate hardware remember
.- < . : :
' the following guidelines for each application.

21 -
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Try. to observe the use of-the _hardware and software you are considering in

school locations which are similar to yoursy  This will beihe best

cAi/em

%o

. indi’cator of how the programs and equi'pment will .work'for you. A qe/r?;ral i
rule of“thumb is that compt}terizing schoo! functions should be more \
4 . . . -

efficient and less costly than. what you are currently doing.

~

>

Programming

.,:l'he level of programrv;inq being taught and the la’nQUag‘es used for
instruction are important considerations. '_Determine it your quective isi_.
to teach programming l(;qic or languages. If yqu ére_ concerned with
lanquages, you will need hardware‘.that can handle multiple languages. You "
will also need to look at the levels of progrgmming classes you plan to
offer-- beginning, intermediate,’ and advanced. As students advance and

write increasingly complex programs, they will reqiire more usable memory.

~
A3 *

- Computer Science

.
» :

If yo(jr objectives include teaching ;tudenfs data processing systems and

concepts, you will need‘ a microcomputer that uses Pascal, COBOL, and/or

FORTRAN.
.
.Administrative/ Management Functions
If your primary objective for purchasing a microcoﬁmputer is to computerize
" office functions, look for integrated systems. You want to be ‘able to

input a student data base and access it for multiple purposes:
q

‘programming, grade’reporting, envelope addressing, etc. You do not want to
=

have to input the student data more than once.

4 22
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Word Processing I P . A\
N . )

. A
e . Ad .

. ';»

If you plan'to use your system for word processing, yap'will need .

equi M that has a typewriter siyle keyboard, a reasonably high .

minimum jof 48K memory- o N

One figal consideration--Do you buy a Heinz assortment or gp"you stay with
- - . ' S 7
ond cor‘npa"ny?\/éain, look at your objectives. If yqu are purchasing the
. - / . . °
equipment for administrative, management, or word processing applications,

you may want to buy one brand, so that your staff will be able to use the

equipment efficiently. If you are going to use the equipment for ’

 instructional purposes, you fnay be well ‘ad'vised to buy a Heinz -_variety.

Your students will be working on many computers‘d‘uring their lives, and the

greater thevir exposure to a variety of equipment and programming lanquages *

the better prepared they will be.

i




’ WHAT OTHER EﬂUIpMENT WII.L i NEED’? Tk
. -ad

Pl
.

-

When you’ have identified the comp(ntere that are avalleble to perfcrm the

tasks you desire, there are several other plece,s of equipment you will

need to consider. We're .going to look at these in three groupe.

)

peripherals, networking eqyipment, end‘furniture..

P-rlph.r.l-'

Peripherals are auxiliary equipment y6u wlll need to enable your computer

to perform the tasks you outlmed. : Perlphe@els may include disk drlvea,

printers, modems, paddles, joy sticka, light pens, volce syruhesizers,

L 4

and graphic plotters. ’_ﬂ"\e peripherals may cost more than the computer,

so plan carefully for all the equipment- you will ineed and budget

dccordingly. L .
. N o _ | . ) ‘

1. Disk Drives and Audio Cassettes : > .

‘Audio cassettes or flappy disks are ‘used to store the prc}ram_e and

information you will use on your computer-.,

An sudio-cassette drive involves plugging your computer into the

microphone jack of a tape recorder and using a cassette tape to store

[3

programs, and data files. Information writte@ from the computer's memory
is stored on tape. The inforrnatiOn is read back into the computer

memory by plugging the earphone output jack into th? computer.

»



P . T e
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> .

hd ’ . .4

< A ﬂoppy-disk dtive is more like a cross between a tape recorder and a L

re\cord player_. The computer writes information onto a disk which. rQ,ates .

<

like- a record,, ahd there is a "tone arni," which is able t.o move to any o ‘

‘place on the disk surface. Disks are the pteferred medium for storage, =
:" : ’ ' o ' ' : , : ° o . .
. S . ’ « c 1 e
The- cost\ef disk drives intreases as you increase the. density {number of
b ] . -y

characters) that can be written on a dislt. A eingle-’deneity,S-nnch disk .

holds about 80K bytes. A single-density 8-inch disk holds gbout 250

¢ B .
o

7

K-bytes.‘ The amount of disk-storage on-line you will need depends upon
« R Sk
what you will be doing. You need to estimate your storage requirements

and plan for- growth. ' e

-
. -

A second disk drive does more than increase the storage capacity of your
. .
~ system. It 'snables you to copy files from one disk to another for backup,
‘pur'p,o‘ses. (Backup means to copy a file q,g program onto a dlsk or tape _ K

"and to save it to use as an altern'ate in case a system failure destroys a

"

- -

V4
file with which you are working.)

£. Printers ' ) ) . \

s

If you want to make paper copies, you wnllneed a printer. There are two

N .
S

basic types: dot-matrix an’d_ formed-éhara:ctai. When ‘a dot-matrix printer
is ueed, each character is made up of a pattefn of dots. A formed-

character printer works like a typewrlter. Formed-character printers are
+ ]
_ slower than dOt matrix’ printers, and they are gfuch more expensive. 1f

you are gomg to use your system for writlng letters,\ preparing -

proposa\ls,’ or creating camera-ready copy for printinéj'f’you will want a

—— .

formed-character primter. —Most of -your maintenance problems will be.

related to your printer, so select it carefully.

25 33"
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Other things to édnsidér, before purchasing a printer are paper quality
‘ \ ’ l v N . ' -~
# : \ . N .
(does the printer require chemically treated or thermal paper) and the

manner in which paper is fed through\the-printer (tractor feed versus

~ . Y

single sheet fead). . ‘ . Co

. ‘
3. ,Scanners . *
& ‘ BN

There are two basic types of scanners: dptical character readers and ‘
L . Co- ‘o
optical mark readers. Either scanner is used to put informatic;n into a

computer,
3 - »

N "_f . . ’ . ' . )
ot Ar\',llppt-ic;l charact&r ‘scanner reads typed copy into the cofputer. ,
o

Ar);blp.tica!_"m.ark-,_s'e'anner re?aﬁd_s mgrks sich as bubbles on an ‘answer ‘sheet

\ -

into the computer. If you plan to use _xour'\ computer tb sc
T g St . ] .

s, you

" will pro'b'a'b‘ly want .to purchase some type of optical ‘mark scanner.

&

4. Modem R - ’ >\> \ : 29

A.Mgdulator/Demodulato;r may allow yaur computer to communicate with
other computers over the phone lines. If you want to be able to access
information on a district computer, you will need a modem to do this.
» Y. o ’

5. Light Pens
Light pens can be. used wi-th some con%putqq. These allow s'tydgntsi to
re's"pondp to items o;\»the computer's displ_ay screen by flash?ng a light
on t'heir‘ desired responses. Lngt pe'ns! may also be used to read prir';ted
s_ymbol; anvd enter them into the cornputer; (Man)? departmént stores use

ligﬁt pens attached\ to tﬁeir computerized cash registers to read price [.
 and inventory information.)

26
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8. Paddies and Joy Sticke - :

These are auxiliary hardware used for playing computer games. They are

A

the pieces used to move players, return balls, direct asiqroids, etc. on
. 4
computer, video games. '

+

. & Bpo.kor./Voloo Syntheslzerse/Color - ‘

\7 - .
Equpment may. be added to some computers that a;ble them to produce

speech or music. Computer color capabllitien range from blacly and white
to full color. To use the sognd or color capabilities you will need to

. L ]
purchase sound generators, voice synthesizers, or expander cart"rldges.

8. Expand-bllléy

_When you have selected a computer that fits 'your preaent needs, dete‘r.mine
whether the system can be expanded to fit any potential future needs.
Expanslon may be done by adding addltlonal disk drives, uslng expander

cartrndges, etc. n

- . SRS
Network Equipment
~ If you are going \o use the cornputer for mstructlonal purposes either to
pr'ovxde co‘;nputer assisted instruction or to teach programmmg, you should
consider the equivpmenta networking capabtlltles.
.Can you link several microcomputers to a teacher control
f{rminal? Doing thisjallows the teacher to enter ihformation
onto each s’t'udent‘! computen and to monitor what each .
student is doing.. If your goal is to have a microcomputer
- labithat will accommodate a fu_ll class, you will wgnt to
be pbl;jgo ‘network twenty-five to thi.rty» microcomputers.
z

21 B
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It you are going to bunld a network system,. you wnll need to purchase a
control center and cables. The cables are used to connect ] the parts .

.

of your system. These are addmonal %prnsgs, and you will need to

(] \

build them into your budget.

CAUTION: When you have put together your system (computer, pe’ripheralh,
and network equipment), your vendor should guarantee’that the wholé
system is working before you pay for it.

Furniture

-

When you know what h;rdware you alr'e purchasing, thgre is an additional
item to conside‘r: furnityre. Since you are investing in expensive
e_quipment, do not try to econpmize 96 furnitu;'e. Furniture currently in
your school should not be used unléss you determine that it is safe and «
’approprnate for the ;qmpment One schoolﬂ decided to pléce a printer on
a surplus typewriter table rather than spend 5100 for a printer ,iand

This decision cost them seversl hundred dollara. when the printer was

knocked off the table and required extensive repair. 4

Since you will want to make maximum use of your system, look at all t“he
way.s you might Qse it before selecting furniture, e.g., a c;)mputer desk
may serve your pi-ir;'tary oi:jective‘ of computerizing officc's management, but

/ a W computer center cart may also allow you to provide some computer
v as{isted instruction timg, since the equipment could be moyed to a

different location.
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You are .'now ready to exe!mine the z\ost impqriant aspect of your depi_sion\-
making process. You know what you want a t':omputer\t_g, do for you, and you

khow what software and hardware you need,‘,-v but can you afford the system?

LN
[l
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CAN | AFFORD THE HARDWARE?

v
L4

A recent .article on accepting a’computer as a gift was entitled "Look

That Gift Horse in the Mouth: It May Be Trojan." The purchase price of

7

your computer and auxiliary equipment is only a fraction of what your
-'system may cost. Make sure that your school -can .afford all the hidden
costs before you commit yourself to purchasing or accepting a computer.

Before looking. at these costs, hoawever, you will need to look at the

funding sources available for purchasing the computer equipment.

4

L

Funding Sources
" There are two questions you need to c'bnsider: 1) How will you pay for

the initial purchase‘and. ingtallation of the equipment? and 2) What fands

-',,4 ’Q' - - .
will be available for the continuing sq)pport, maintenance, and expansion

of the system?

- h Y > .
Possible sources of funding may include

.- Current budget P
. Categorical aid programs
. Schoo! fund raisers (parent groups and/or stvudent body)

. Private enterprise

)}
. Business/industry i

. Savings that may result from computerizing managerﬁent tasks

h addit'iohgto looking at the cost of purchasing your system, be sure

that vou examine the budgetary implications for installing the equipment.

The following is not intended to be an exhaustive list of cost areas for

L.
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installing a computer system. & is hoped that the list wili alert yo‘th
to the breadth of items you should c‘i‘Jnsider before decidinq‘ to purchase’
your equipment. . -

Hou-lng ’ - ) ‘ .

Wlll you need to budget for alteration and improvement (A & 1) costs"r
These mlqht lncluds ‘

Structutal alterations

. - Electrical circuit and outlet installation N

. Telephone line installation

'Bccurlty
How will you provide for the security of your new equipment? lterns to

examine hereb‘include both A & | and continuing costs.

Will you need to do any of the following: ‘-
. Install security screens on windows,
. Rekey locks, or

. BRolt the equipment to table tops?

~ <
.

Also consnder your optlons. K you put the system in a second flbor

‘rfoom, can you elimmate or minimize the experise of security screens”

8taff Development ‘ : o )

t

You want to be sure that staff members receive training so that the
computer will be apprbpriately used. This training may result in
additional eéxpenses, so don't overl;)ok examining the badget implications
of your proposed staff development program.’

2 o3
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IS 1

. (Do you have a staff 'me‘}!ber capable of oppratir;g the system and

training others? I8 there a back-up person .who is. able to’

' ’ -

assume the responslblllty of supervnsmg thg operatmn"
. Ba traming program avallable for teachers and aides" v Will
the vendor ,provnde thls or wnll“ be an addntlonal expense"

« . Will you need to purchase additional users' manuals \or, other

¥ . . . ~

materials for the training program? ‘ ', e

PO )

Maintenance )

[ N ) .

’ TN T )
As you consider maintenance costs, you need to look at both.your °.
software and hardware.
Software
<

. lg‘thére a warranty period?
' Lo S ' :
Will the company update the software or is there an additional

- charge for this?
" Hardware ‘ | ‘ N " ] .

. éoes youl“ quarantee include parts. and labbr.? :

. b serviée available locally, and what does it cost?

~

. Is'regular maintenance available at times.when you will nbt

. . ‘0
- ke wusivey ihe syatem or will you need to interrupt your program
when maintenance is required?%) .
-« Will the vendor clearly spell out mainte rance rates and
\

ptocedures in your contract?
. Does the vendor provide on-site service, carry-in service,.‘

of botK?
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- inaurance . ‘ | v S -
: ) ‘ ’ ’ « ‘ r I
‘You will be investing quite a bit of money in your computer system, even
- if you decide to purchase only one microcomputer. How will the equipment

be insured? How will insu'rin'g itqaffect your school's or aistrict's
insurance rates?l will yol be respon'sib._le for paying any additio‘nal

insurance costs? :

.

A - R

CAUTION: Ddn't overlook checking for any district ‘requirémentg related
to purchasing computer equipment. Does a committee have to review ‘your

ey

purthase plan?- Will you-incur any posts'in addition to those covered

above because of requirements specific to your district?

N .

. w@éﬁﬁ .
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. EVERYTHING'S PURCHABED: WHAT DO | DO NOW?

«

Z
. . Ay . ‘\ -
At this;point you know what you want.a computer to do. You have

identified the software package/s, hardware, and peripherals .you will

-

need to perform the tasks you want done. You know' what physical

i'mpro.vemehf's will have to be made to install the equipment, and you know

how you will fund a staff development program to train people to operate

the system. Best of all, you know that you can afford the purchase,

installation, and maintenance of the system. What else needs to be done?

Pl_an for Staff Developmehe

Some people are afraid of working w_ish a computer. Their fears may not
seem reasonable, but they are véry real. If you want to insure the
success of your staff development program, begin with preoplé who are
interested and-want to get involved. 'Among those intereéted identify who
will receive inservice training. Y(;u will also want to determine who at
your school is already computer litérate. Consider including communify :

members, parents, students, aides, teachers, and administrators in any

surveys .you conduct.

Establish the needs of those who will be inserviced.. The heeds will
reflect the level of computer literacy your program will require. Three
basic levels to consider are an awareness level, an aoperational level,

and a competence level. :

Define the inservice goals and the specific object-ives/activities for

the program.
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¢

“ .
lc‘l_ent.ify who will provide the inservice. Ydu ma‘y use computer lit.erate
people at your school, distri;:t experts, couhty consultanl!s,; véng'or or
private consultants, cqll.ag;/t;miverstty personnel, and/or TEFI center
personnel. In addi_tion‘t'o identifying the people ;o'implement yout plan,

. .
d software that will

a L€

you will need to idéntify the materials, hxmdwére, an
have to be available. : T
Plan an evaluation précess to measure the effectiveness of your

inservice program.

’

Plan for when and'how you wi} expand the inservice program, if
appropriate. | | ’
1 .
Determine waye; to support an ongoing staff development program. Some
suggestions fﬁr ongoing support include
. Subscribing to computer magazines, periodicals, and
newsletters
. Sharing articles from any publicatio‘n that deal with educational
computer uéage
. Joining 13cal computer clubs
. . Working with local‘. computér stores
. Participating in computer conferences, w,o'rkshops, and co’urées

.

.Plan for S8cheduling/ Use ¢

Once youf equipment is installed, you will want to make maximum use of
it. Look at what you want the computer to do, and plan the schedule and

time needed to accomplish your objectives. The time required’'to complete
A L
, 35 ‘
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-

tasks may initially take lont_ﬂer, so consider this in your scheduling.

. l_f you are using the system for office management tasks, determine who

will have priority for using the equipment. ) Who will be responsible for

revisihg priorities when conflicts occur?

’
o

-

4

Ik it feasible to use the equipment for other purposes, e.q., if office
management tasks are usually completed dul:ing the morning, might the -

> EN

.system be used for instruction during the afternoon?

If you are purchasing the system for instructional purposes,. some things

-

you might want to consider are
. Is there 5 way to plan access for all students?
. Can programming class schedules include lab and lecture sessions

with otherc'lasses using the equipment for CAI on prograﬁwming

class lecture days? ) |

. Will all students have equal access t<e programs using the
equipment?

. Will you begin the program with one grade level or department?

K so, how and when will you move to other levels or departments?

- Plan for File Security

If y.ou -are using Your systqm for office management tasks and étuéents
will also use the computer, you will need~;o .plan for file s‘ecurity.%
How will you in;ure that students do not get into the data files?

'i'he options fo.r doing this vary, so\discuss your needs with your vendor.
Options you have may include ren.wovinq a floppy'dislf, thanqinq a hard

disk, xi'n}gng terminals to specific disks, and/or using a secure access

36 AN
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code on certain files. ) .

-~

Plan for Supervision

Who will superyise the computer's use? ‘Who will be responsible for:

. Scheduling usage, < .

. Checking out equipment,

. Scheduling maintenance,

. Arranging repsirs, and

]

. Providlng assistance to all users? ) v N
Plan for S8oftware notrlavallayoraga
The be_:st planned system will be uséless unless you can efficiently
retrieve the software. Where anii how will your sﬁftware be stored? How
will it be cataloged? (Dont overlook the possibility of cataloging
yout: softvn;are on a cqmputer file.) If you store your softw.are in a
retrieval room, t;ow will the disks or tapes be prote;_cted while they are -
b;ainq carried from the fetriev‘;l room to where they will be used? Molded
plastic mailer§, c‘iis‘k carriers, or liﬁrary céses may be appt:opriate to |
use. The disks may be stored in your retrieval room in deSk stands,
albums, diskbank boxes, disk files, hanging filés, or flip sort files.
Think about your disk ‘storage in the same way you did furniture. This ié
not the time to eco'nomize, if by doing this you risk damaging yobr‘.

- « &Y
software,
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) GLOBBA:I%

‘

batch
proceasing

 baud . .

binary
digit

bit
bootstrap ° .

branch.

. a way of ldentlfylng any locatlon in the memory of the

comp}xter

. a stepﬁby-step plan or procedure for solving a problem

. an acronym‘for American Standard Code for Information

Interchange. A code in which a particuldr-byte

represents a character or symbol of a computer
keyboard

’

q . .
an extra copy of software, normally kept on file in

case the original program is damaged or lqst

an acronym for Beginner's All-purpose Symbolic
lnstruction Code. A computer language used in most
microcomputers and often used in mainframes and
minicomputers

an approach to data processing where a number of similar
input items are grouped for processing during the same
machine run. It is generally associated with one person
using a computer at a tlme, as contrasted with timeshared
caomputing

a rate of information flow. Given in bits per second
(bps), the rate is the highest number of signal elements
(bnts) that a device is capable of transferring in one
second between two devices. Alphabetic characters, for
example, being transferred at 300 baud corresponds to

about 30 chargcters per second. Common baud rates are
110, 300, 600, 1200, 2&00 4800, and 9600 bps.

known most commonly as a ”bit " a binary digit is either
8 1 or a 0. Taken together, a number of bits are used to
represent data inside a computer (see byte)

same 8s binary digit

a piece of software, usually stored permanently in
memory, that activates other pieces of software in order
to bring the computer from "off" into readiness for use

a place in a program where a choice is made to depart .
from the normal sequence of program instructions. The
departure is made by a "branching instruction" in the
program. A branching instruction may be one of two
types: conditional or unk:onditional. In BASIC, an
example of the first type is: IF..... THEN; of the second

type ist GO TO
7
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processing
enit (cru) .

eireult

clock

“cempiler. . .

‘keeps thém coordinated.
-which information is processed, a rate sometimes measured

Glossary (Cont'd) - . o
bug . . . " any mistaké in 8 computer program
buffer an area in the computer's rnemory used to store ' -
. information temporarily. hen using a printer,
L you need a buffer because the printer operates much
N more slowly than the cuomputer -
bus . . a'-vphysical copnection of parallel wires providing a-
communication line along which data can be sent. Usually
shared by several parts of the computer e
byte. a seﬁuence of bits that represents a singl'e character.
~ In most small computers, a.byte'is eight bits
" card ' , . . . _
readeor an input device that transfers data from punched cards to
the computer's memory ;
cessstte | -
tepe . . . a strip of magfietic mgtern-al on which computer Programs
are stored in the form*of magnetic impulses.. Used with g
. tape recorder as an I/O device for microcomputers .
- -
centrsl )

N

the part of \a compyter system that proceéses
information. Its two-main parts are the °
arithmetic/logic unit and the control unit

a generic term for an integrated circuit, a single
package holding hundreds or thousands of microscopic
electronic components. The term ‘comes from the slices
(chips) of silicon on which they are composed

a path through which electricity flows *

a device, inside the computer, that times events and
It also controls the rate at

in nanoseconds or jlff-ys (1/60 of a second) PR
4v

an acronym for Common Business Oriented Langquage. A. . °

- computer lanquage used for busmess applicat;ons

8 plece of software that takes a series of commands

written in a high-level language and translates them into
a lower-level lanquage-more efficient for the computer to
use
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p Gloesary (Cont'd)

£ c ‘o . . r3

computer . .

. Computer
Assisted
Instruction

the relationship between bits and a set of characters.-
‘Microcomputers deal only with bits when executing a
program. Therefore, letters, numbe’rs, and other human
wunderstandable characters must'be translated into bits.
Each character has a bit code representation. The most
commonly uséd’code is that known as ASCIl. Code is

sometimes used as a synonym for program. For example:
- one may say that & programmer generates code

a machine designed to accept information, sto '
~information, process information, and give o’ut,;)rocessed
. information . !
. .
¢ . , PR |

-

(CAI). . . . . the use of a computer to help present instruction, to
p

cursor. . . . .

help teach students. This includes routine drill and

- practice, use of programmed instruction with multiple
branchings depending on student answers, and
sophisticated interactive systems designed to teach high
level skills in problem solving )

s

8

the use of computers as a record keeper, diagnostic .
tester, prescriber of what to study next, and so on. The
main goal is to help automate some of the management
aspects of instruction

a8 series of commands, instructions, or statements put’
together in 8 way that tells a computer to do a specific
thing or series of things . r
’ ca .
a combination of software, prmt materials, and other
aides for the student and teacher ’ 2 .-
R o ]
Control Program Microcomputers .

Central processing uni't. The heart of a computer that
controls all operations of all parts of the computer and

dges the actual calculations
o

Cathode-ray tube. A TV- like display used wnh most small
\ computers to show the |nformat|on the computer has output

\iposnlon indicator on a CRT. 1It's normally a flashing
or nonflashing square or rectangle ,

40



Glessary (Cont'd) . s
&hy M| ® : . 5" ” . B
Printer. . . . a printer which has a wheel mechanism, wjth characters pn
the perimeter of the wheel. The wheel rotates to place
the appropriate charactet in print position. . A "hammer"
- strikes the character, forcmg it'against a ribbon,
thereby formmg an impression on the paper. The- daisy

wheel printer has the’ reputahon of great reliability, it
- is relatively inexpensive, and forms a solld character on

't‘e paper . )

data benk . . . ‘a collection of cd‘mputerlzed mformatlon that is usual!y
. stored on l/O storage devices such as tapes and disks )

dedbug . . . . . correct errors in a computer program - A

N

disk (dlsc) . . ‘a record-like magnbtic-coated piece of material that ean
. store programs, data or tables of information.  The
process is 3|m|lar to storinq musical information on a

" magnetic tape. * Commonly found are floppy and hard disc
systems

disk drive . . an 1/O device that {ioads a program or data stored on a
disk in a computer '

DOS . ... .. DiscOperating System. A collection of programs which
are the operating system (OS) for a disc drive

downtime. . . . the amount of time a computer is out of operation due to
a system malfunction

dot meterix. . . a method of generating characters by c'onvertmg the ASCII

code into a suitable group of dots arranged in a 5 X F"
7 X 9, or other suitable patterned array

m.u-n'. . .- 8 process by which some computers can run programs not
. specially written for them

floppy éisk . . a magnetic storage device commonly used with
microcomp‘uters

flowchart . . . 8 dlagram showing the sequence of steps in an algonthm
or prograp

FORTRAN . . . . an acronym for FORmula TRANslator. A programming
' language commonly used for scientific engmeermq
apphcatlons

gige. . . . ., garbage in, garbage out. Implies that misinfarmation
applied to the will result in misinformation output
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Glossary (Cont'd)

handshaking
operation. .

" herd copy . .
herd disk .

) _ horﬁm .

high-level
isnguage .

input

integrated
circuit (IC)

integrated
cireuit
chip (IZC)

interface
interpreter
o .

K

log on.

-
LOGO.

mainframe
computer

interaction of the central processor and interfaced
devices which requires the device to.signal the processor
as each command occurs during data transfer. This

aperation .is performed by modems or terminals to verify
that channels are cleared and that operations can proceed

mmper output from a print-er; pri'ntou't

fﬁf‘&*lgnetlc storage device commonly ueed wnth

minicomputers and mainframes

computer machinery : -7

a programming language such as BASIC, PASCAL, or
FORTRAN, that is designed for a particular- use. It must
be translated to machine lanquage by a compilgr\gr
interpreter

T

information to be put into the computer

an electrical pathway, made up of many transistors, that
transmits electricity much faster than a single
transistor. Integrated circuits were used in third-
generation computers

/o ) -

-

a very tiny wafer of silicon contaming thousands of" .
integrated circuits. Chips are used m fourth-generatlon
computers

attach two or morbe pieces of hardware .« o
a program in ROM (Read Only Memory) that translates each
statemment of a high-level language into a machine
language instruction

input/output

stands fer kilo or 1 000; used when referring to memory .
siZe, such as 16K bytes :

make contact with a computer via a terminal
a computer programming language developed by Seymour
Papert specially for children. It is an excellent

language to use for introducing computers into the
elementary and secondary school classroom

a large computef system that can handle many jobs at once
. 42 .
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_Glossary (Contd) o - -
memery. . . . . the part of a computer system that stores information
. -~
menu. , . . . . alisting that allows the user to select a program or
part of a program

microcomputer . % a small desktop computé-r that can do one job at a time. .
It is also called a home or personal computer

minicemputer. . a mediym-sized computer system which can do severa! jobs
at once *
¥

-

modem . . ... an electronic device that allows computer equipment to ‘
send and receive information through telephone lines

) -

mouse . . . , ., as _\ice~that positions‘ihé cyrsor

nanosecond. . . one billionth of a second. It is used to measure
computer speed

mlpo . « +« +« o+~ refers to inaccurate data transmission. This causes -
typographical errors in output

~

.

optical mark J N
reader . . . . an input device thft reads markings on paper

output . . . . . the results of a processed program
Pascal. ... . . a computer language, ffamed after Blai}é Pascal, used in :
microcomputers as well as larger systems

peripheral _
device . . . . a device, 'such'as a printer, mass storage unit, or
' keyboard, which is an accessory to a microprocessor and
. which transfers information to and from the
S microproc'essgr ' -

peripheral L :
eQuipment . . . hardware, such as a tape recorder or printer, that is
connected to the main computer

port. . . . . . the two most common types of ports are R5232 and 20ma
(read twenty millamps). These ports are frequently
referred to as I/0O ports (input/output ports) and are the
connections through which the computer communicates ‘with
the outside world. Thus, ports are the "plugs" which
connect the computer to peripheral devices such as
keyboards and printers : '

“printout. ., . . the outbut from a printer. It is also called hard copy

‘Random -
Access Memory .
(RAM) . . . . the comput®r's temporary memory. It stores data and '
programs that are input
. N 43
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software . . .

syntax error.
A )

timeshared
computing .

video screen .

word
_processing .

the computer's permament memory

a shagghand for very largé or very.small numbers. On a

er, 6. 987E+09 stands for 6,987,000,000

nique of displaying data on a CRT screen. Each

of data appears first at the bottom and moves upward
as new lines are displayed. Eventually the line

disappears off the top of the screen

. g
programs for a computer. Usually refers to programs
stored on dEvices such as disks or tapes

an efror in the structural rules of a programming
language. It is usually an error in spelling or
pufictuation oo

an I/O device that has a keyboard for mput and either a

video screen or a printer for output. It is connected to
a mainframe or a minicomputer

a form of interactive computing in which a number of
terminals are connected to a single computer system and
share its resources. - The system can be designed to allow
easy communication among the users. Typical applications
are airline and motel reservation systems, stock market

quotation systems, and multi-user interactive °
mstructlonal computing systems.

an output devlce used.to display information. It is also
referred to as a cathode ray tube (CRT) or monitor

the ability of ‘a computer to allow the user to move or

_‘change words, sentences, and paragraphs without retyping

them

44



 APPENDIX.

2

This appendix contains samples of software, courseware, and hardware
evaluation forms. If you find that these farnis do not meet your needs,
check with your TEC Center and in recent educational cbmputer usage
publications for others. - '

v

"Adding a Micro to your School Picture,'" adapted from
Electronic Learning,- Volume ‘1, Number 3, January/February

1982, by Karen Billings and Stephen Gass, Jds been : -
. removed due to copyright restrictions. M
, -
§ . .
g \0‘
\ .
U
- v ‘
;
- . ~
2V '
N4
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BOFTWARE CHECKLIST

N .

Name of Program: . Cos#: )
Sug-gl{eri L L - A
Subject Area:: N Ce Type of Appllcatipn'
S Coo o . (Tutonal, mmulatnon, etc )
+ Documentation: ' ) ' U
¢ Medim{nm: ) . No .- of: ~~- Program Lanquage: -
_ _ _ Cassette Tape _ _ _ _ _ _ _ _Bas[c
. 77 T Disk . -t . T T T T MACHINE
-~ _ Plug-in Module - _ _ . i_. _ _OTHER _ _ . -
" Memory of Microcomputéer Requnred* T ok
_ _ _-No. K-Bytes for program ° " No. K-Bytes’ for Fifes  (if any)
— — _No. K-Bytes for Operating System &/ Program Lang age, -
A i ' Total Microcomputer Memory Requnrement— N
Béck;gp lsrotegtion_ . re ) . i : o
. Can program be copied? _ . Yes 1 ~_MNo »
- B "No" does supplier prov:de back copy(s)? _ _ _Yes _ . No
. v - Cost° 5_'_ o :
‘Othet Program Requirements " ‘
I Color Monitor ' "~ _ _ _ Graphics - *
~ _ _ _ Printer _ . _ _ More than 1 disk drive
_._ _ . Light Pen .’ _ _ _ Joy Sticks/Paddles
— _ . _ Mouse ' _ _ _ Voice synthesizer
- _ _ _Other (_ _ _ _ _ 3) _ Other (_ _ _____ )
Are Updates Pgovided by the Supplier? _ _ Yes. _ No
- : I Cost (if any)

_No. of Copies Provided

4ls the Manual (Set of lntructions for Running Program) Satmfactor[’

-

Yes "\Jo Can it be legally copied? _  Yes

. . -0 T W ‘ o . - "No
Additional Comments? . o .
L 4 -
'{ -
4 -
) "\.( ’ )
{ * . 5\\
] . s
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NORTHWESTREGIONAL . -
EDUCATIONALLABORATORY

micofSier COURSEWARE DESCRIPTION

ER

5 Version Evaluated

Title -

Cost
V4

P’roc‘,acor

Subject/Topics

Grade Level(s) (circle) pre~1 1 2 3 4 5 6 7 8 9 10 11 12 post-secondary ’

Required Hardware _

[

'

. -
‘Required Software

Software protected? [Jyes [Jno  Medium of Transfer: DTapo Cassette (JROM Cartridge [J5°* Flexible-Disk []8°* Flexible Disk

e

-Back Up Policy

v

Producer’s field test data is available on request Dwi}h package [Jnot available '

N B v

lNSTRUCTIE)NAL PURPOSES & TECHNIQUES
please check all applicabla

DOCUMENTATION AVAILABLE
circle P {program) S (supplementary material)

O Remediation . DOtutorial » P S Suggested grade/ability level(s) P S Tfﬁ'c?a-r'sinfmpa:ion'
[0 standard instruction [Jinformation retrieval P 'S Instructibnal objectives + .. P S Resource/reference information
O Enfichment Game P S Prerequisite skills or activities P S Stugor;t's instructions
. QASSOSSNOM . Osimulation P S Sample program output P S Student worksheets
. > [hnstructional OProblem Solving P S Program operating instructions P S Textbook comelation
Dmanag\gment ‘Dother P S Pre-test ‘P S Follow-up activities
Authoring P S Post-test. P. S Other
Oorilt and practice .
OBJECTIVES [Ostated [Jinferred '
. .
I C
PREREQUISITES (IStated [Jinferred
‘./"\
< R

Describe package CONTENT AND STRUCTURE, including record koeping énd reporting functions

O

RIC
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>
T

L .
Producer

Package {itle
.Evaluator name ' - : : Ocganization
2 . I's

Date O (_:hock\lhis box if this evaluation i§ based partly on your observation of student use of this package

=t e e L'\ i -

SA - Strongly Agree A-Agree D-Disagres SD-Strongly Disagres NA«Not applicable

Please include comments on individual items on the reverse page. 4 QUALITY - ‘

CONTENT CHARACTERISTICS -Write 2 number from 1 (low}

. - ' to 5 (high) which represents -

.{1) SA A D SD | NA| The content is accurate, : your judgement of the quality
(2) SA A D SD|NA The gontent has educational value, i e " of the package i:’\ each "
{3) SA A D SD | NA| The'Content is free of race, ethnic, sex and other Stereotypes. division: s

INSTRUCTIONAL CHARACTERISTICS .

» . o . — Content ,
(4) SA A D SD | NA| The purpose of the package is well defined. .

. " . Instructional
(5) SA A D SD | NA| The package achieves its defined purpose. ~ ——— Characteristics
(6) SA A D SD | NA| Presentation of content is clear and logical. : Technical )

- (7) SA A D SD | NA| The level of difficulty is appropriate for the target audience, + —— Characteristics )
(8) SA A D SD | NA| Graphics/color/sound are used for appropriate instructional reasons. )
{3) SA A D SD |NA| Use of the package is motivational. ' R

(10) SA A D SD | NA| The package.effectively stimblates student creativity. RECON’MENDATIONS + -

{11) SA A D SD |NA! Feedback on student responses is effectively employed. '

. {12) SA A D SD | NA| The loamer controls the rate and seéquence of presentation and review. (J 1 highly recommend this

{13) SA A D SD | NA| Instruction is integratéd with previous student experience. O package.

: . . : PO | would use or recommend
1 : o { situat . v
{14) SA A D SD [NA| Louming can be generalized to an appropriate range of situations use of this package with
.o . . little or no change. (Note
TECHNICAL CHARACTERISTICS - © suggestions for effoctive
. . . use balow.)

(16} SA A D SD | NA| The usor support materials are tomprehonsive.

. N - i . O 1 would use or recommend

{(16) SA A D SD*| NA| The usur support materials are offective, "~ use of this package only if

(17) SA A D SD | NA| Information displays are effective, mﬁgin changes v;ere mat'l‘e.

(18) SA A D SD*|NA| Intended users can easily o independently operate the program, hneg;Z:Z?nggtirmgo::m:renas:)

{19) SA A D 'SD | NA| Teachers can easily ¢employ the package. . [ | would not 156 Of recome

(20) SA A D SD | NA| The programn appropriately uses relevant computer capabilities. " mend this package.. (Note

(21) SA A D SD | NA| The program is reliable in nomal use. reasons ur?der weaknesses.}

e > <

Describe the potential usé of the package in classroom settings

v

Estimate the Amount of time a student would need to work
with the package in order to achieve the objectives: . N
{Can be total tims, time por day, time range or other indicator.}

ERIC '
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TECC SOFTWARE LIBRARY'
AND CLEARINGHOUSE

Ann tnthrop, Library Coordinator -
SMERC Library & Microcomputer’Center
San Mateo County Office of Education
333 Main St.

Redwood City, CA 94063

(415) 363-5472
REGION b civioo: REGION § ::v:::oe:
Jan Cuates, Director , Marcia Hunt, Director

TEC Center
San Francisco County
of Education

Region 1 TEC Center
Humbolt County Office
of Education

901 Myrtle < , 2550 25th Avenue

Eureka, CA 95508 San Francisco, CA 94116
(707) 445-5411 (415) 731-6616

REGION 2 :::::::: REGION 6 ::::::::

)

Marilyn Niepoth, Director Dr. KXay Pacheo, Director

TEC Center
Alameds County Office
’ of Education

TEC Center
Tehaxa County Departcent
of Education

P.O. 8ox 810 RN 685 "A" Street

Red Bluff, CA 906080 Hayward, CA 94541
(916)  527-5811 (415) B81-6196
REGION 3 :::::i::: REGION 7 :i:::::::

Ron Witort, Co-Director
TEC Center
Stanislaus County Office

Carol Cocper,*Director
STEC Center

Marin (ounty Office

of fducation of Education
1111 lLas Gallinas Ave. 801 County Centér Three
San Rafael, CA 94903 Modesto, CA 95385
(415) 499.5877 (209} 571-6605
REGION 4 oo Nanette Green, Co-Direct

TEC Center -
Charles Matus, Director

Region 4 TEC Center
Sacrazento County Office
of Fducation

- of Education
Courthouse Building, Rm

H ' : 222 E. Weber
9738 lincoln \xllagc*Dr. Stockton, CA 95220
Sacrazerto, CA 95827 (209) 944-3169
(916) 3¢3-6758

ERIC

Aruitoxt provided by Eic:

San Joaquin County Office

" CALIFORNIA TEC CENTERS

'

REGION 8

Shareen Young, Director

TEC Centeér

Santa Clara County Office
of Education

100 Skyport Dr.,

San Jose, CA 9511%.

(408) 947-6992

237

REGION §

Steve Kingsford, Director
TRI-TEC Center

Ventura County Schools
S$35 E. Main St.

Ventura, CA 93009

(805) -'654-2164

REGION 10

Marvin Sohns, Director
TECC

—

Kings County Superintendent

of Schools
Ct. 1144 W. lacey Blvd
Hanford, CA 93230
(209) 584-1441 .
or REGION 11

Nancy Coms'tock, Director
Region 11 TEC Center
Kern County Office

407 .of Education )
S801 Sundale Ave.
Bakersfield, CA 93309

* (B0S) 398-3600
F, °
54 ! ‘

A

N

. ”»
a - -

TEACHER EDUCATION/COMPUTER CENTERS

REGION 12

Lynn Arkan, Director .

TEC Center Network

Los Angeles County
Superintendent of Schools

9300 E. Imperial Highway

Downey, CA 90242

(213) . 922-6680

*REGION 13 =:::::::

Karen Davis, Director

TEC Center

Riverside County
Superintendent of Schools

P.O. Box 868

Riverside, CA 92502

(714) 788-6684

REGION 10

Meredith Fellows

TECC

Orange County Department
of Education

18492 Vanderlip Ave.

Santa Ana, CA- 92705

(714) 953.3713

REGION 15

Dr. Jack Hill, Director

Area 1S5 TECC Network

San Diego County Department
of Education

6401 Llinda Vista -

San Diego, CA 92111

(619) 292-3883

]

Margie Atwood, Co-Director
Izperial County TEC Center
Izperial County Office

¢ -of Education
1398 Sperber Rd.
El Centro; CA 92243
(619) ¥339-6464



