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THE USE OF COMPUTERS m_csggzcv'x,um AND INSTRUCTION |

j. . - b . )
L "It is ' now umversally accepted that every school.shoeuld
own at least one computer. The moére gdventurcus schools
o ' . . even accept the idea that there ought to be a computer in’
: every classroom....A more accurate formula will be one
computer per child. The computer can and, should be as,
. « commonplace as the pencil....The penctl is universalr
everyone uses it.,..The pencil néver dictates what ‘we de
with it, but enhances our ability to do anything we want it
"to do. So, from my vision, does the computer.

f

Educators, parents, students and potentxa.l emp!oyers are concerned that the

future of many young people will depend upon their knowledge and skills.in
the use of. computers. Education Market Forum predi¢ts that "By, 1985, 75%
of all jobs will requite some knowledge of computers," The Wall Street
AP Journal, assessing the impact of computer applications oh the process of
L. educatton as weM as on the content of curriculum indicates that "Computer
software will even{ual!y compigpént 85% of all- textbooks m use."

Indeed the computer age is upon us and the schools will play a8 major role
in preparing students for their futures. Many of the more affiuent homes
already have tomputer, but all children will be. -entering a computerized
world. Unless our schools can provide eqmtabie learning experiences gnd
o sprograms in computer education for all students, an inereasing educatidnal
| . and consequential e ,%nomic gap will be created between the "information
’ rich" and the "information poor™ students. It's only in the schools that °
.- all children can gain the ngeessary understandxngs and- knowledges to be
computer literate in a society predicated on access to and the use of

informatxon. .

: ¢ ' ! : ' ‘ .

/ ‘ Papert Seymour, "Socxety may balk but the future may demand & computer
for each child." Electromc Educatiom (September, 1981) 2

. "'Chambers and Bock study. The Computing Teacher, (January, ;982)

_ . .
=1 -,
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The comguter ﬂke the peneil,, will do anything we wa-nt nlz if students
and teache ‘

1., have a basic knowledge of how the computer' works, what it can
and cannot do;°

.2, understand the spec!glized terminology necessary to transmxt and -
apply ‘this knowledge; ’ ,

3. .have opportunities"® to interaet with the cqmputer in s classroom
setting; and .

4. are both knowledgeable about and' comfortable with computers.,

- L)

WHAT ABOUT COMPUTER Enocxmix IN WASHINGTON _

. Many educators in Washington State recognize the need for computer educa-

tion and are rapidly making the computer a part of the regular school
program. Preliminary results of a 1981 study conducted by Frank Fisher and
Allan Dunn indicate that there is an average of one computer to every 302
students in the 483 responding schools (grades 4-12). However, the data
refleet a major .problem that has developed and that must be resoiveds
There are now more. computers available for instruction than tfere are
trained teachers. Although there is only one computer for every 302

- students, for every 344 students only one somputer-knowledgeable teacher is

svailable. We can expest this disparity to. inerease rapidiy unless the
problem. is effeetively resolved.

The classroom teacher is placed- in the pivotal role of dotermining' how'
students can learn effectively shd how the jinstructional process can

- faeilitate mastery of the’ "mystery" of computers. The eclassroom teacher
.must feel knowledgeable and comfortable in.developing and implementing

instructional programs for computer literacy, applying oomputer skills to
other curricultim areas, organizing and managing the elassroom environment,
and assessipg students' needs and progress in the¢ program. At this time,

" most teachers i our state have limited aweareness of the potential role of

computers in the instruetionsl program.

+
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Buihldlng and distriet administrators must also be given similar opportuni-
ties for training if they are to make informed decisions and-provide ne€eded
support regarding’ selection, ‘development and implementation of xnstruc:—
.tiona' programs using the computer. ' '

",

WHY THIS HANDBOOK WAS DEVELOPED

{

'This Handbook is & planning guide for classroom teachers and administrators
who are interested in the lnstructional uses of computers in the classroom.

It is in\tended to provide you ‘assistance in making effective decxs:ons
about: ' , .

- the potential uses of computers in classroom settings -~

- development and management of programs’ ) .

- direct instructional applications and instructional support '

functions
- needed staff development f{or teachers an administrators in learrfxng
gbout the computer itself . ) ‘

« selection of sppropriate computer hardware and softw_are ,
- where, how and when to obtain additional information. )

'WHAT NEEDS DOES THE HANDBOOK ADDRESS?

Data collected from the field about needs for information and assistance in’

the use of computers in education made one need clear: a simple byt fairly

- comprehensive planning guide or handbook for elassroom teachers an admini-
strators. Task Force members, their ideas reinforéed by a selected panel

of expert practitioners in the ﬁeld, determined that the Handbook -should

provide guidelines to assist teachers an(ﬁj qdministrators to answer the
following questions:

What is the purpose of buying a computer" .

How will the computer be used? :

What Kinds of staff development will be needed?

What curriculum will be taught?

Who will be responsible for the program, the equipment ‘the

scheduling, the repair?
Where will the e(;uipment be used and by whom? , o

-
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- What do we need ‘to know in brder to make decisions about:
software? , . ‘

. -hardware? . . -
physieal 1ayout? -
staff development?
what kinds of programs ere most. appropriate for us?

. who can we contaet for more information?
how can we use limited dollars most effectively? . e

’

AND ABOVE ALL - L :

. How do we begin? Where do we start?

-

WBA'P DOES THIS HANDBOOK INCLUDE?

’

In an attempt to assist distriets in answering questions such as those .
-above, this Handbook is’ published as a series of guides addressing the
. following topiecs:

- "So You Want to Use. Comp_uters“

{(To help develop goals, objectives and programs, as® well as
seleet hardware and soﬂware approprists io the needs and program
of the district.)

-

- Design for Staff Development

> (To assist teachers~and administrators design staff development
‘programs which will result in personnel being able to use’
computers in eurriculum and instruction )

- Courseware Evaluation

(To assfst in setting/developing selection criteria for software,

. locating reviews, developing evaluation procedures for software

‘- and, integrating' eomputer eurriculum into the overall district
« program. 5




- Resources .

(To, brovide selected informatién and bidbliographies which may be
helpful in proviling ‘background for decision-making at the local
level, including K-12 ceurriculum models.) - ) ' |

‘e

" - Practitioners' Directory

[ ]

(To help identify resource péoble in the field who are already
working with computers in the instructional process.)

]

HOW WILL THESE GUIDES BE ORGANIZED AND KEPT CURRENT?.

‘Each of the guides will be a self-contained ‘publication focusing on a
single major area; all together, the six booklets will comprise a compre-
hensive, concise handbook. Each booklet will be published in a three-hole
format so that all booklets may be filed together for handy reference.

Because the ,,ivorld of microcomputers is such a rapidly ehanging area, a
schedule for updating several of .the booklets is anticipated.

HOW WILL THE HANDBOOK INFORMATION BE DISTRIBUTED/DISSEMINATED?

L . .
This introductory booklet, "So You Want To Use Computers", "Resources" and
"Practitioners' Directory"” will’ be introduced during 'a series. of orienta-
tion sessions §p the fall and winter of 1982. _ These Sessions will be
conducted in each ESD. Additional orientation sessicis may be conducted
statewide using WETNEP facilities. Schedules will be announced through
. your lpecal ESD and also publicized in Your Public Schools.

o .

‘. . . . ¢ J L}



GLOSSARY

" BASIC
' - / \

An acronym for "Beginner's All Purpose Symbolie Instrucdtion Code." A
high level conversational, interpretative programming language ‘n wide
use. It permits the use of simple English words and common methemati-
cal symbols to perform the necessary arithmetical and logical opera-
tions needed in programming microcomputers. -

‘ “ . * .

B!T ‘ ) - N ‘v c

Theé smallest unit of information that the compuger i‘eeognizes, a bit,

. is represented by the presence or absence of an electronic pulse, 0 °

or1l.

as \“
BYTE

A byte is to & bit what a word is to a letter.. Usually, one byte is
eight bits long. S ) ' '

/

CHIP

Aﬁ"thin silicon wafer on which electrénic coﬁxponents are deposited in
the form of integrated eircuits. . - Technologically, the key to the
mieroelectromic revolution in computers., .

CAI (COMPUTER ASSISTED INSTRUCTION)

/

Diréc_t instruction ed'ndueted.by the computer. Examples of this*type

of instruction are:  drill and practice, tutorial, simulation and
gaming, inquiry and dialogue, information retrieval and problem
solving. ., o

a*
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CMI (COMPUTER MANAGED INSTRYCTION)

‘ . : Instructional support funections conducted by the computer. Examples .
of the support functions are: testing, preseribing, record keeping,
gchegule monitoring, and time and resource management. o

COMPUTER LANGUAGE ' ' .

A language used to communicate with a computer. A}l computer language
instruetions must be translated by & program: within the computer into

~the machine's internal language in order for the instructions to be
implemented. .

L
COMPUTER LITERACY .
An understanding of computers and their application in the,éveryday

* world. ; :

)

- Area of knowledge that includes:

-

1. an understanding of the te'chnolog;' used when-processing informa-

~

tion; :
2. an understanding of the effects that computers have had andg will
. have on society; and

3. an undeérstanding of how computers are problem-solving toois. .

| ‘ ' COURSEWARE
: | N

A combination of content, instructional design, and.the computer .

instructions (software) which causes a ecomputer to execute a program.

-
L]

4C:ontro/ls what the computer'does. In the arithmeti¢ control, the logic
units computations and function directions are done for the computer.
The CPU can be considered the center core of the computer. .

~" . CPU (CENTRAL PROCESSB?G UNIT)

’ ‘ -
, .

-7 -
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. ' " CRT (CA'monE RAY TUBE)

o \ Simslar in appearance 'to a television screen; most microcomputers use
a CRT as their output cevice. If is usually accorgpanied by a keyboard
as an input deviee. _ d )

I

LY

DISK (DISC) =

A record-like magnetic-coded piece of material, 5" or 8", that can
S store programs, data or tables of information. The process is similar.
. ' to storing music on a magnetic tape. - The information is stored
d , : randomly and therefore faster than cassette storage Sometimes called o
. diskettes or floppy disks

4

DISK DRIVE

A mechanical unit that- may be built into the mierocomputer case or an
add-on peripheral which reads and records on a round magnetxc surface.

. dne : »
-  DISKETTE ( PLOPPY) DISK
) A smaller version »; a disk (often the size of a 45-rpm record),
convenient and coh =« atively inexpensive way to store dsata on a micre-
; computer. : o &

DOCUMENTATION | w

‘ - ‘ 4
The instructional guide that describes a program and how to use’it.
. ' ’ ~N

.
™ -

GIGO . | | . ' .
"Garbage in, garbage out." If incorrect informatién is put into the .
R . computer, the output will be mis{nformation.
. HARDCOPY | T
B ~ | Data or information printed on paper as distinguished from a temporary

1mage on the computer's screen.

r

!
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Input and output of dsta and, inférmation of a computer system;
7‘ examples are: keybodrding, floppy disk drive, printer, cassette -
recorder, modems, graphics tablets. o - :

i,”x(mo) , ‘ A -
| ﬁquais 1000--With the microconiputei*\ii is spéaking‘. of the RAM or R&M
memory capability, i.e., 16K is 16,000 bytes of information.
KEYBOARD
Similar to a_typewriter keyboard, this is Jvhere information is put
into the computer. Computer function keys are here such as reset,
rerun, clear, ete. o ‘ = .
- MEMORY

HARDWARE ’
The physical equipment that goes into a computer system, consisting of
the central processing unit plus all peripherals.

INPUT : "
Information going. to and from a computer or peripheral. The same data
may be cutput as well as input depending upon what part of the
computer to which it is going or ecoming.: .

INSTRUCTION

A 'group of bits, é'omm‘ands, that will make the computer perform a’

specifie operation.

¢

The section of the eomputer where instructigns’ and data arc store&.

\
? -

v

V4

-,

'l



MEMORY CAPACITY

. * The maximum number of storagé positions in a computer's memory.
’ " Typieally, a mierocomputer can have up to 64K bytes of memory.

"MICROCOMPUTER .

Co. v ‘ '

Usually included in a mierocomputer is the microprocessing unit, key-- °
board for entering data, and a cassette recorder or disk for stormg
proﬁrams, and a monitor. A hardware configyration usually acquired
in one of three ways: constructing several already-constructed
components; or by purchasing a unit with built-in components. The.

. ‘microcomptuer records information, processes it, puts it into meaning-
. , ,f.ul terms, communscates it, stores 1t and retpieves it.

/ . : .
MODEM‘ . '

A telephone hooktp device that convegts computer signals so that they &
can be sent over telephone lines; this allows mierocomputers to

* ' communicate with Iarger systems, such as timesharing networks. The
. modem changes the tones to signals understood by t computer. ,
. ? e
. NE‘PWOStK o

h / An interconnected group of computers or terminals linked together for . 3
Qp&g:zfxc communieations.

OUTPUT

P

~ -

«Information coming from the microcomputer to a display unit, i e.,

v:demdisplay unit, prm\ ’ v
PERIPHERAL
’: - ‘A device--for example, a video display screen or s printer--used for
: 'storing data, or for entering it into or retrieving it from the
computer system. \
1 i d -

-
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_ PROGRAM |
) ' . " A set of coded instructions directing a computér to perform  .a
L '~ particular function. RS ‘ s ~
X o ~ \ . .
| SOFTWARE ) B : - o

.

A general term for. computer programs. The .instructions to tell _ .
physical equipment (herdware) what to do. Software is stored on tape ~
- . + cassettes, disks, and gglid state cartridges. The microcomputer loads
’ the software into its memory to utilize the software programs. "

. - R .
.. STORAGE CAPACITY . : )

-

The quﬁhtﬂty of bytes a Storage unit cgn hold. A diskette is said to_,
have 48K (48,000 bytes), approximately 48,000- characters, letters,
. numbers, spaces, or symbols ‘available. '

-

A peripheral device which ajlows human communications with a comput'er.'
When it is called a tefinal, it is frequently tied to a mainframe

computer.
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BACKGROUND INFORMATION .

S A SURVEY TO IDENTIFY FIELD NEEDS “ 'g.

A In the fall of 1981, the Division of Instructional and Professional
: Services at SPI initiated a new plan for emphasizing program ‘development in
field~-identified, high-priority areas.. . - ‘
These priority areas were selected from a Delphi Process Survey conducted
during 1980-81, which involved over 1,000 participants state wide. ‘A
random ‘sample of teachets, as well as distriet supet'intendents, curriculum:
directors, principals, representatives of educational.organizations, insti-
‘tutions of higher education, private schovls and ESD and SPI staff members
responded to this survey. The survey itself was composed of questions
« ' generated during a series of Jneetings in each Edueational Service District
~and results of the first round sdrvey questions were retyrned to

. responderits for consensus. . ‘

High fieldﬁntere’st»afeas emergéd clearly and formed the basis for specific..

areas of emphasis for the Division of Instructional and Professional
Services' staff during the next few years. | '

'RESULTS OF THE SURVEY DETERMINE FOCUS OF EFFORTS

' Thiree priority areas were seledted for initial emphasis in 1981-82;
¢ - Student Disecipline and Motivation o CoT
-~ Oral and Written Communications : : ©

~ Computer Teéhnology in Curriculum and Instruction

Existing staff of the Division were formed intcﬁhrée separate Task Forces
to foecus o the three priority areas. This publication introduces you to.a
- series of services and products which are a result of the work of the Com=+

-

puter Technology in Curriculuin and Instruetion Task Force.
7, ' . ' e : ’
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. The general overall focus of the Computer Technology in-Curricylum &nd ~ .
| Instruction Task Ford® is to address classroom usé of computer technolegy
A in eurrieulum and instruction for educators and rtudents. L

L o o o
This foecus ineludes: = .- '

»

’ ) '/".'.'

N . ‘- ) s } ’ .
1. Learning about the computer : .
I ' .

N ! A. computér literacy
i . B. computer programming - )
| : C_: problem solving s . d ' |

¢ . Y

II. Application in thrcléssroox'n ce ' ’
A. instruetion including but not limited to: -

o ...« " "1, drill and practice - ' | . e
;‘ ‘ ) . _ ¢ : 20 tut9!'§81 [ \ ’ ‘ . ! :
: ! 3. simulations . o . v

: - 4. educational gimes

- ' 5. ' testing

~ 6. problem solving P

-

B. instruetional suppoft ineluding but not limited tos S

'

e 4
1. computer managed instruetion _ .
, : ' 2. objective management (e.g. SLOs) | . X
e\ * 3. diagnostic testing. -~ T _
\ - o 4.. record-keeping including mastery Iéarning
G ~ 5. ecross-referencing instructional materials .
- 6. lesson plans S '

7. gra%recording‘ '

The gosl of the Comguter Technology Task Forde is to increase the aware;neSs

" of the poﬂntﬂal uses of computers- in classrooms and.to address staf!
L develgmen needed to establish computer usage skills, .

- 14 - A
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