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In 1978 Andrew R. Molnar of the Natlonal ‘Science Foundation

issued a strong statement with .important Jmpllcatrons for
future educatlonal plannlng .

'

The inférmation explosion in science and the shift 1n'

our economy from the production of industrial goods to

a greater empha51s on science and knowledge—based indus-

tries has created a discontinuity in the nature of jobs

and our educational needs. Ironlcally, widespread dis-
satisfaction. with our schools has led to a nationwide,
back—to~ba91cs movement. Computers which haVe become_?

government are not a major part of Amerlcan education.

While many schools have introduced computers into their
" curriculum; these local efforts only partially satisfy

the country s needs at costs which are prohibltlve and

, unnecessary when viewed natlonaily In an- informatlon

' soc1ety, a computer literate pupulace is as 1mportant

as energy is to an industrial .society. Other nations

have begun the task of restructuring their systems to
include computers and unless we _begin soon, the next
cris1s in American educatlon will beé the computen

literacy cr1s1s
o

Are we really on the verge of a computer 31teracy "erisis"?

There's no denying the increasing importance of computers-?
meani —and computers--to all facets of

business, social science and physical science. ,’

Y

. This Know-Pak is meant to help you answer the questlon How ~
.should calculators and computers be used in insttuction? We'll
suggest some answers and provide information on resources--
_including people-—that can offer more details: %

Basically, there are two ways to think of-cmmutéfriiistftictioﬁ:

lr: R | |
Teaching computer 11teracy, computer prograxmung and
- computer SClence | |

2. USING Computers in Instriction *.

Using- computerlzed information de]:rvery to teach math;

2 4
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: mterda;sc:;plmary field in its own right.

Camputer technology is mot a gibfield ‘of math, but a large

i

‘Instructwnal goals for computer technology can take countless

forms. Leaders in the field recorfmend these three as a basic
guide:

1. A1l students should become - canputer-llterate That is,

they shouid have a working knowledge of a computer's

: generaﬂ: capabllltiés lmltatmns and potent:Lal appllcatlons.
2. Canputers should be used as an instructional a1d when such
-use is educationally and economically efficient.

3. Students with sufficient interest and acadan;tci po;gtltlal

should have access to advanced tr:ammg m computerl
technology \

“

Over a per:;od of years, ‘the Clackamas County, M.lltnomah County

and Washington County Educational Service Districts have worked

together--on the Tri-County Goal Development Project--tg produce
course goals for their K-12 cutrricula. During 1978-79, D:;ck
Rickets directed a goal development project for corrqauter.
educatlon

The Course Goals in Computer Edi:catlgr}fmaterlals (estmlated
cost $10) are soon to be availabie fram _ e

Commercial-Educational Dlstrlbutlng ‘Services -
P.O. Box 8723 , A
' Portland, Oregon 97208 o L &

: 'I'nese materlals contaln goals for plarmmg md evaiuatmg

elementary and secondary cun::;cula in. % o -

‘o Computer literacy = e R
0 Gmmggfscxgnggiw o
o Computers.and society

phutietr Shupesbontonu i s N

o Data processing ..

ittt . i 7 -

0 Compater progranmmg . ' e ,~

" | the materlal will be taught

The purpose of these mater:Lals is to help teachers decxde
WHAT should be learned. Teachers thanse};ves deca;de HGW

‘ "'ihe Course Goals mata:lals contain program goals and course

At the classroom level, the teacher must further

.refine course goals into. mstructlonal poals that suit his

Y

or her curriculum, .msp:;uctlona,l ster and stude_11ts needs.



Teaching -

About

Camputers

limitations of computer systems and can use

camputers as a tool for inquiry, problem

solving and recreation.

Program Goal : The student knows prmcxpies grocedures and

Course Goal: The student knows the dlfference between system
S conmands and program language statements: .

CSAPIEF

— Goal: The student is able to 1dent1fy LIST, RN,

SAVE an& GET as system commands.

I;}stmctlonal use of computers is growing rapldly In Oregon ;
over 75 percent of all.secondary students are enrolled in schools
that make some instructional use of computers. Between 5 and
10 percent of Oregon's elementary students' have access to
school computers ,

Tere are two comon methods for delivery of computer ééfv*i‘é:é:'

1. . A school or school system can join a consortium. ,ME.'I‘w'I
- (operating out of Multnomsh ESD) arid OIIS (operatmg out
of Lane ESD) are the largest of these systams in Oregon.
Each serves' dozens of schools, many thousands of students.
Timesharing and centralized administration make the '

consortlum approach relat:;ve]:y econom:tcal

$569 to $2000 range are now in use throughout ‘Oregon at

2. & school cari purchase a mcrocomputer Machmes .in the

all educational levels:. Their pricé is within:the hudget

" of most schools: their small size makes for easy portablllty.

Most microcomputers are progzammaole in BASIC; other
~ languages, like FORTRAN and PASCAL; are beceum;mg available.
Information is corveyed via a TV. screen——usually black and
white.  Music generators are avaa;]:able so are hook-ups
with sc1ent1f1c equa:pmmt

 In-the early 708 the Oregon Council for Computer Edlmatlon

- recommended that camputer literacy be a goal for pre-college:
. education in Oregon. That goal has not yet been realized. A
.solid course in. computer literacy would likely include some

computer programming and a little more SOphlStlcated computer
science. ‘ o ‘

‘Courses in E%E?':E%@ @{%,f@rriy,m ms%egqn s
'secondary schools: A -year course in cmq)uter science--

/

*Not part of the Course Goals materials. :



- Using
Compiters

Instruction

- VComputer":
a camprehensive

term

Price
» Rar 1ges

~ Calculators

- .into regular classrooms--and homes; tob:

L]

akin to the high -school physics or chemistry course--is not
‘yet well established. Over the next decade, this is expected
to become a standard offering: - : ' .

Instruetion via camputer” can be simple drill--a -sort of automated

flashcarc system--or it can imvolve the most sophisticated

problem solving through programmed interactive tutoring and
computerized simulation. - : _ :
Computer assisted learning is most coumon today where edication
1s expensive: special ed classes; medical school; military .
institutions. oy ALt

_However; declining prices are bringing .computers

. Understanding how computers work demands sophisticated techrio-

logical knowledge: "But little technological knowledge iG required
to use computers. Mastering the vocabulary is a start. ;

As useam this Know-Pak, the word computer covers the full range’

of electronic digital calculator and computer equipment:

$5 $500  $50,000  $5 million and up
Pocket ~ Micro-  Mini-  Very
Calculator Computer Camputer Large

' " System

The simplest pocket calculator has mich in comon with the

most sophisticated computer. Each uses electronic circuitry

| to take'in, store, manipulate and give out information.

Caleulators range in price From about 85 to $500. Very good

- qualtity 'name brand" six-function machines with memory are available

in the $10-20 range. The functions are addition, subtraction,

multiplication, division, square root; and percent. The best

. buy for elementary and junior high school students is generalty

considered to be a five- or:six-function machine with four-key
memory and liquid crystal dispiay (EED): Such a machine meets
all of the calculational needs of pre-algebra level students; an

a set of batteries will generally last for a year or more of

intensive use:
More expensive calculators have many more functions and/or are
programmable. - ‘The trigonometry and/or business functions on

- these machines are useful to somé senior high students:

-

2



alphabetic keyboard; computers can work with’words as well-as __-

Computers 5 Can%;ters differ from calcu&ators in that they have a full,

mbers. All computers have these features
"1, I

%omatwn! may be fed into the computer via a typewrlter- .
like keyboard Or more- sophlstlcated equipment. o

2. Qutput Units L
The computer may glve ot  information via TV screen '
typarrlter printer, or more sophrstlcated equ—rpment

-

- 3. : , T
: e ccxnpftife:? mEmory stores instructions and data. -
g Prmxary memory is fast, but has Limited capac1ty and
1s relatively. expenswe 4
Secondary memory works more s]:ow1y, butj has a very
1arge capac1ty and is relatrvé:y :mexpensrve
4,

'Ihe €PU can interpret and 7carry out detalled step-by-step

'iﬁsffucfloTls at 7 high rate of speed.

Every computer is constructed to "understand'' its own
machine language; generally, each brand has a different
language. Programs (software) can be written so that

a computer "understands'' a wide variety of languages:
for example, BASIC, FORTRAN, PASCAL and COBOL. :

Software , Soft'ware means progranm--detarled step-by-ste;; sets of directions

written in a language understandable to a particular computer.

- A computer without software is useless. . Nowadays the. compuier
software needed to accomplish a partlcular task can well cost
several times what the hardware does Software is expmswe but
essential. - .

There are two’ genera]; categorles of software
is designed to help a user interact with a computer system. 1t

includes language tramslators that transforim computer languages
such as BASIC, COBOL, FORTRAN, and PASCAL into the particular -
camputer 's machire language Each translator is a large,
sophisticated (expensive) program; and a different one is

needed for each language a machine is to understamd

’ Agpllcatlons software is desigted to_help ‘solve. specnflcf Ero§§ar15
Thousands of programs are cammercially available.- But finding
.. & program.to solve a particular problem is.often difficult.

Because of differences between machines, languages, and dialects

of languages applications software is not easz.ly interchangeable

%)
~

w .



or transportable between dtfferent brands/nndels of computers:
This is a major problem:

In the ) It is relatlvely simple to decide to buy an mexpenslve calculator
Classroom or even a classroom set. Calculators ate easy to understand and
. use; no software is needed. But buying a computer is another
5 .o matter. The range of hardware and software is immense. A few
L  hours of study may prov1de enough background for purchasing a
’ calculator. But it's a good idea to SEEK THE ADVICE OF SQMEONE
KINOWLEDGEABLE, AND EXPERTENCED before mvestrng m a million-

" dollar computer System:

'CAICULATORS = MNumerous studies have been- conduc.ted on the use of calculators

IN ELFEMENTARY in elementary schools. These studies generally address such
SCHOOLS: questions as the following: _

Research ) or computational skill?

Questrons for 1. Will use of calculators increase students' lcncwledge

e 2. Will use of calculators affect student motivation?

3.  Will students enjoy usmg calculators?

Findings - Based on a review of recent research; the following Ccmcluslol‘ls
S :  seam warranted:

P | * | R
1. There are no measurable detrnnental effects resultmg

from use of calculators to teach-math in grades 2 through
6.

2.  Most ch:leren feel very pos1t1ve--even excited--about
usmg calculators . .

3. Cchildren generally learn te use caleulators wa.thm 30

minutes of instruction, and can perform compdtations much

more successfully than chlldren not usnxg calculators

f:"I felt like I * Some children feel gullty about . using calculators Teachers and
“vas chaatmg " parents who believe something must be "wrong' with quick, easy
\ ‘computata:on can remforce these gullL feelings. AN

’ [

| However, the data on student performance prova:de NO EVIDENCE

to md;ate that gullt assocrate& with usmg ccnqmters is

75Lust1f1ed o
 Tmplications ' l)ata on detrimental effects are not based on extensive (moré
for F’urthe:r ‘than 14 weeks) or intensive (more than 40u.percent) use of
-Study . caleulators: ' Followup studies ‘should take these factors into

r

account




'IEXTBOOKS | There are ‘appraximately as many calculators in use in the
%e Growing U.Ss. to&gu:here are television sets.
source .

. Most homésnow have cne or more calculators almost all” places
of business use them; ‘and‘they're fairly" conmon in schools:

The extent to which calculators are used in schools--even when ~

available--varies widely. One reason could be the LACK OF

QEIALITY MATERIAIS to guide computer instruction.

Many math textbook series now include problems to be solved

with calculators  Books contammg such problens mclude--

GOOD NEWS: 'I‘he list of avarlaBle resources is growmg rapidly.

Examples 1. Games,il:rcksmd Puzzles for a Hand Caleulator by
- of .. Waltlace Judd. -

- Textbooks 7

2. Games With the Pocket Calculator by Sivasailam Thiagarajan
- and Harold St010v1 ch. : -

s by Karen Biiiings and

3. Problem Solving: Wl'r' cateut
-, David Moursund.

! '- These books contain a w1de range of thought provok::ng exerclses
: and word problems. Here s a sample from Wallace Judd:

TAXES IN TAXES???
Naturally, many people believe that rich people should

pay more taxes than poor people, since the wealthier

' ones have more money. But sometimes this policy is

carried to extremes. In one place I recently heard of,

the tax rate: yasinade the same as the number of thousands
of dollars a person earns. . For example, if a person
earns $6000, then his tax is 6% of that. But if a personm

" earns $92 000, then his taxes are a whopping 92/ of that

‘What income would leave you’ the most money. after taxes’

(From Games, Tricks _and_Puzzles for a
Hand Calculator by Wallace Judd.)

. More Sample . | | :
i Problems : : : - followmg sample problems are from the Billings and Nhursund

book Problem Solving With Calculators (Chapters 4 and 7)

-

>




FORMULAS

Applés are ‘four pounds for Oranges are 29 cents per pound;-
. a dollar. What will one " |How much will six pounds ccst9
pound cost? ' : : '

_ L ' . Prqcedure:- Multlply
Prodedure: . Divide B - o

- $1.00 = 25 cents per pound | — , _
L : . . ’ . v

‘N

JOb she has.. If she saves all of it, how long will it take

: her to save enough money for a 10-speed bicycle costlng
. . $134 99?7 ;

Bagels are 32 08 per dozen, or 18 cents each Orders of -

dlscount How much w1llfl57dfzen bagels cost if .ordered
in advance7 How much will 200 bagels cost if ordered in -
v~ advancel oo = - -

A store is giving a 15/ disceunt

‘off the list price of each item.-
Terry buys a table listed at
$87.40, two chairs listed at
$26.90 each; and three pillows
listed at $7.99 .each. How much

mnist Terry pay? . . >

‘ 1)
THE NUMBER LINE '

v N

By now you are aware that calcu—r

. the same as "real" ar1thmet1c.
The 8-digit accuracy, underflow,
* and overflow are’ examples of
differences. J/
R /

LI

NUMBER LINE: PROBLEMS

. . Start W1th 1.0 in your calculator display: Repeatedly
° divide it by 10 until an underflow occurs. (This happens
when you pnexpectedly get Zero as an answer ) The result

L s




[y

_ Problem Solvmg
Wlth

Soriie *
Data_Entry
Problems.

" - a) 1In the range 1. té\ié 1nc1us1ve, tile number line for my

: *Press ]:979

Usé“yOur calculator to frnd ‘each of the following calculatot
numbers

v
't

a) The smallest number > 1. How much larger than
1. is'it? "

55 The smallest number > 10. How much larger than
10. s itz . -
¢) The smallest number ° % 100: How much larger than
100 ié it?
. \\
Complete the following sentences.

calculator contains .points: They areiegually

spaced with a_difference of ' betwedn successive
pairs of points: .

b) 1In the range 100. to 1000. inclusive, the number line.
for my calculator contains - - p01nts They "are
equally spaced w1th a d1fference of 5 -~ between-

. the book from which these sampi:e proBlems were taken, is, soon to

‘be published by dilithium Press. ' The book, aimed at junior high

oo ez TmEeE s ST _WMEery eTTrEY eI ST v M

students, has been field tested with a mixed group of seventh/
nmth graders at Roosevelt Jmmr ngh School in Eugene

G

The followmg ‘sample problems are. taken from Karen Blllmgs and
David Moursund,; Are you Computer I;lterate? Portland d111th1um

_i 1. A good key punch operator can punch about 15,000 characters
per hour. If one punched card can contain 80 characters,
how many full cards. can a good key punch operator punch
per .8 hour day? Rpughlyibow long would it take siuch a
person to key punch a million character book? (That is
the léﬁgth'bf a full‘léﬁgth'ﬁOVél.)

. read one typcwrltten page in four seconds. Suppose that

-a typrcal page contains 40 lines of tjprng, and an average

line is 60 characters long. Express the speed of this

OCR in characters per second: How long would it take
- this machine tiu read a million characters?

10

—y
Dor



L&
- < - . : N

°

. . ‘ , 3. Each year in the Unlted States about 30 billion checks:
' are written ard cashed The amount of each check is.

keyed into the check in magnetic’ink; by a data entry
person. Then'a sécond person’ checks for errors by keying
the data on a verifier. A verifier is a machine that
compares what is bexng keyed.with what was printed on
the check by the first data entry person. Suppose that.
one person can key in the data from 6000 checks in one
working day. Remember that this reans- it takes twd
people to actually do the data/entry on 6000 checks in
one day. Estimate the number of people who make their

living keylng in bank check data in tHe United States. fi

/ .-

Is Your o f '
‘School Following are a few suggestions for~ Jtmior h:tgh schools contanplatmg_.
Planning to .  purchase of & calculator: 5
Purchase a - L

| .Calculator? . 1. Purchase an 1CD (lzl:quxa crystal dlsplay) rather than an

LED (light emitting diode) calculator. This v1rtually

e]::um:nates the. problem of batterles wearing out

- 2. Purchase a calculator w1th a simiple memory system. The ‘
calculator memory Systam sometimes re‘conp:ended is the T:our—key
 memory system with M¥, M-, @ and RM keys. . L

- cdlculator has an = key and does not have an ENT key. (An

ENT key is essential to a ""Reverse Polish’ Notation' Calculator

often used in more advanced science and’ engmeermg work ). Ll

' 4. Purchase a calculator that has only a 11m1ted nurber of

.. function key$ besidé the +; =X and*_‘ . A square, root key
- .is not essentlal € ol -

L . . - -

. 3. Purchase a calculator that uses algebraic logic.. Such a/

. - and that is not. prograrm\able .

. I

. COLLEGES AND. Oregon has an excellent hlstory Of,QILservxge and preservice
_UNIVERSITIES teacher training in computer education. Are you interested in:
' - .- .. " acourse for yoursel:iz or a district group? Begin by contacting

R

a nearby college or mlver51ty l\'bst can offer same- help

T

RN




_ Unlver81ty of Oregon. They offer a master's degree and doc- -
torate in ccmputer science education. For detalls contact

The most ccmpréhenswe local program is offered through the - . .

The Bepartment of Computer - Sc1ence

University of Oregon

‘\ o ' - Eygene, Oregon 97403

Large . . . - < Probably the Best known comput’ T er assisted .instruction proaects
are PLATO, - TICCIT and' the work of Pat Suppes

' PLATO EI:AEB was &eveloped at the University of Ill:lIlOlS with funding

from the. National Science Foundation and the State of Fllinois::
"A Personal Evaluation of the PLATO System' was published in

SIGCUE (Special Interest Group on Camputer Uses in Education) -

S - Bulletin, April- l978,land repr::nte& in the Oregon Computing
< : m Vol. 6; No. 1.

/ : PLATO recelved mi:xec‘t rev::ews--w:.th the pos:.t1ve, however heav11y
outweighing .the negative. S : :

RN L777

TICCIT . The TICCIT system was deVeloped at Brigham Young Uhlver81ty in

~ conjunction with the Mitre Corporation. 'TICCIT Update" by Curt -
- Torgerson appears in Vol. 4, No. 3 of the Oregon :
It is not as lengthy or detalled as_the PLATO evaluation, but

3 =T _ =

does express the same guarded optimism: = TICCIT makes use of

s ' modified color TV sets as terminals, and runs off mlcrocomputers

'I'hus it is considerably tess expensrve "than PIA:[O

Both PLATO and TICCIT have been exhaustively evaluated by Edu
tional Testing Service (ETS) of Princeton; New Jersey For further

;mforrmt:;on check these sources:

1. Aldermen, Donald L. Evaluation of the TIGETT Computer
A551st:ed Instructlonal System in the Counmatty College: -

2. letke ‘Doris. "Can Computer Al&ed Instructlon Proflt
from the Beve]:opments in Art1f1c1al Intelligence?" |
OCT, Voi. 6 . 3 ,

Mm;phy, R.T. and Apple L.R. Exfaluatz.on “of the PLAID v <
Computer Based Education | System in the Counmunity College
Prmceton Educatmr*al Testing Serv1ce, 1977

a;<

e Patrick Suppes is well known for deve]:opfmg an extensive amount

.Sn””a".]'l, s "'ﬁf CAI material for use at the grade school level. Durlng the 608
4 L E
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he developed drill and practice materials for ﬁse in math and

language arts. These materials are still widely used. In
developing these materials Suppes analyzed about a dozen
elementary school math textbook series; then performed a
frequency count on types of problems that appeared. The math
drill and practice materials are designed to provide a typlcal
student; grades 1 through 6, a ten-mimnute daily drill. This
amount of practice is cemparaBie thanks to the frequency

count, to perfonmng the original exercises contame& in the
textbook.

With the advent of smaller, ]ess expenswe computers more smgle
lessons or programs are be:mg written. Some are ready for .-
teacher use, others poorly documented w1th 11ttle or no
additional courseware: T : N

- The Huntington II modules are well done and prcv:tde studa'tt

and teacher materials to be used with the programs. These

programs are widely distributed (OTIS and most wniversities

" have them) and the-teacher materials are avallable from

Digitial Equl}ment Corporatmn '
MJ.crocomputers are becommg fiore Eommon. too 'Ihe major problan
here lies in deciding what's good. Centers to assist with
evaluation and select:Lon Wlll eventually enclst ‘For help
locally, contact N - . - v

Judy Edwards =

Northwest Regxqgai E&:cat::onai Iﬁboratory
© 710 SW Second Avenue = = .

Portland Oregon 97204

One way to obtain current mfo:rmatlon orn. computer education is

‘to join the Oregon. Uounc1l° for Computer Educat:Lon (OCCE}) The

goals of the Council are

1. To partxcrpate in the statewa;de coordindtion of activities

relétmg to the instructional use of ccmputers in eregon

-2.. To give all Oregon students equal opporttm1t1 to enjoy
the potential baiefits of instruction by ccmputer :

3. To prov1de curriculum: guldellnes and standards for the |
instructional use of computers

4. To reca:rmmd pregrans and standards for the trammg of - \
those mvoived in ccmputer-related mstruct:.on =

5. To encourage the establistment of effective mechanisms

for sharing and disseminating mformatlon on computer
related : mstructlon _ _



6. To pramote sound deve]:opmenta]: directions for computer

' related education through program evai:uatxon

To join . . : Dues for 1979-80 are $8 To join, send your name, home and school

addresses, and phone number along Wlth your dues to

Howard Balley

Computing Center

Eastern Oregon State Gollege
I:aGrande, Oregon 97850

- I:
/

Publication: - _OCCE publlshes a sanlperlodlcal " the Oregon/ Computmg Teacher

. OCT ' (0CT).. On the following pages: a mumber of past OCT articles .
: _ are annotated to give the reader a feeling fér the "'flavor" of

- _ the publication. These reprints may be purchased by wrltlng to

Howard Bailey at the address shown above.

5
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ARTICLES: L o _ {

An . : 1. Shirey, Jolm. 'Using the Gcmputer at ﬁ&urchﬂl H:i:gh

Armotated School," OCT 5, 3, June 1978. /:/

Bibliography ‘ / .,

' John ‘Shirey uses a program called CVAREA (avallable R

on OTIS) to illustrate the accuracy of various methods R
of determlnlngfarea under a cuxve. Qutput from the ' ¥

program is used as a ép'riﬁgb'o'aé'd to discuss ‘the s
dlfferent methods in more detafil. . . ) "{

2. 1Rogers Jean. "Introducing Ceztlculators to Elementary
: School Students " BCT 5, 2 April: 1978.

Jean Rogers g1ves a step—by—step procedure for intro-
_ducing calculators for ‘the first time to elementary :
- gtudents. Essentlally ever}thlng but the calculators
. and the _gtudents is prov1d%d.1n this article

. Allee; John G., et_ al "An Elenentary School Language
Arts CAI Serl" " 5 3 F1>ruary 1979.-

!

CAI sessions that ! prImarily explore verb- pronoun

relationships that often reflect written usage probiems
Outputs from several programs are 1ncluded

~

4. Thorsett, Grant 0. "Application of the Comptifér in an
- Introductory Biology Laboratory," OCT 4, 3 May 1977.

jThls article presents use of the .computer at the college ,
level but may have merit for high school use too. - Thorsett h
discusses several programs used in biology lab sessionms. - '

_The primary goals of. .these’ programs are to introddce the

topic of genetics and to stimuiate results of gene pooi

- ) . manipulation,




Ammotated ] 5. Billings, Karen. ''Computer Use at Roosevelt Junior

Bibliography, , High School, OCT 3; 3; April 1976: .

cont. e - > . R
Karen Billings gives an overview of the uses made of

. 2 computer terminal (hooked to OTIS) at Roosevelt
Junior High School in Eugene. Specific programs used

(other than CIS) are not given. Billings presents a
fairly detailed outline of a nine-week computer literacy
' course. ‘ ‘

6. Garrett, Keith. '"You Get Students Turned On and Then
What?" OCT 2, 2; June 1975. R

This article emphasizes methods for keeping students
motivated while at the safie tifie showing them the
''reat world." - -

7.  Bates; McClellan and Tower. '"Using My Fri L
§Zgg%¥§%§vdxh Upper Elementary and Junior High Students,'
OCT 5, Z, April 1978. - =

-

. Nancy McClellan explains how she used this book by Jean

Rice as her main resource with fourth and fifth graders
to increase gbgiyigqmputerr1iterécyfléyél. Having no - .
e P access to a computer facility, she depended primarily on

this book and two films, The Computer (for grades 2
through 6) and Computers (for grades 4 through 9) to
impar%Agomg_basic concepts. - S s

"Sotme points of enphasis: the imporfance of stressing to
‘yourg children that computers do not think, that they
are programmed by people to do -the things they can do;

. _ including in instruction the parts of the computer and

, o the function of each; simple computer vocabulary, info .

--on computer hardware and software and flowcharting.

Sara Jane Bates, a junior high math teacher, worked with -

i ~'students who:had“fo previous experience with computers. -
Her class consisted of about 22 ninth graders and met daily
"in 45-minute sessions for three weeks:. Since she:-would have™
,acceéss to a computer facility; Ms. Bates' plans for the .
class included hands-on activities with a terminal. GQoals
were (1) to acquaint the students witH the computer; (2) to
. 2 help students become computer literate, and (3) to provide
-~ . experience with the computér.- The book My Friend thé Com
S ' puter and accompanying teacher's guide and activity book
‘were used as. prifiary résources. ‘ R S
Bob Toéwer, a high school English teacher;. explains how he
P works with a.class of 21 seventh graders; having dccess. to
L ‘ Co a computer terminal. His plans include having students -
. T © - write to different computer companies asking for information
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i

and mater1als, and a field trIp to the university conputer

center:. " Mr. Tower comments on the enthus1ast1c involvement

of the students who use the computer after” class to write

the1r own programs for solv1ng math problems.,
|

Molnar, Andrew R "The Next Great Crlsis 1n ﬁmerlcan

Dducatlon I 6 1, September 1978. |

' Molnar contrasts the state of our informatton—orlented .

society with the notable absence of compuﬁer instruction
our careers and

from educational programs natiouwide.

oour very way of life:grow increasingly dependent on

computer technology, Molnar pred1cts a computer crisis._

Elllott Reid. "Cbmputers and Pr1vacy What Can Be

' Done?" 0C1‘6 2, Decenber 1978.

. Reid Elliott, a h1gh school student in Advanced Computer

Programming; submitted this paper to his ‘teacher as part

of the course requirements. Reid does a very good job’

of polnting out the posszble failures in our current

methods of overseeing the use of data banks. #An all’

too possible scenario of events is presented and Reid
offers ideas on avoiding these events.

(SR

Nbursund David. "Calculator and Computer -Education for
Elementary School Teacher Cértiflcatlon "' O€r 5; 1;
October 1977. .

Moursund presents his ideas on elementary teacher educa—

tion and certifxcation. In particular he “stresses- the

_importance of thorough study of calculators and computers
if elementary teachers are to be prepared to meet the

challenge of.the computer's mounting influence on every-"'
day life and, hence, education. - .
Dempster David "When I\UI‘ to Use Calculators " OCT
3, 3, April 1976. o |

-
YL v"‘

‘Dempster- advises against using calculators to teach "basic*p*'

computational skills" and discusses some precautions

for us1ng calculators. Many relate to basic skills.

“Dunlap, M:lke "Comwter Sc1ence in ngh School A

.

COUI'SG Outl.me OCI, l l Maz 1974. o ;;-_ ‘

:Dunlap presents a different concept of * a high school

computer. scfence course in that programming and theory

are de-emphasized. ; Foilowing is Duniap's overview of

the eourse:

This 'i;.ogrsel is designed to p’r’o'vjide the student with
siders the history of computers; a simp'lifiéd look;
_at computer programming,- problem solving, problem

18 el

6

a basic‘introduction :to computer scienmce. It con--"
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‘logrc with flowchartlng concepts of computer

systems and archltecture survey of available
fcomputer languages, 51mp1eAcomputer math, elementary’
;' computer electronics, applications of the computer;

the computer 1ndustry, and the future or computers.

13. Landauer, Edwrin G. Uomputef H:Ls,tory;i CK,TA”; 1,
October 1976 g T

from the abacus to the modern computer. Though brlef

this artIcle is a good survey of computer h1story and

computer 11teracy course. o

14. Bregar William S. "Art1f1c1a1 Intelllgence in the
:~ Classroom: Part I," . OCT 4, 3 May 1977. :

This art1cle is the: flrst in a two—part series Whlch -

provides a basis for understandlng Artificial Intelligence

and its appllcatlon to computer 3331sted 1nstruct10n

natural language understandlng

15. Wright, Edward B. "Use of PI_AIO in Teachmg Ba51c

;Mathematlcs " OCT 5, 1, October 1977. _
Wright's article serves three purposes. First; it
provides a brief overview of the; Heimer Matheématics’

Program! which 1s based on four ' condltions of adequacy"

for a "personalized system of 1nstructlon ~and further
on 12 "instructional propositions." Wright discusses
how. the courseware was created. and presents the model
used in implementing the program. -Second, it summarizes
results of an experinent in which thlS program was 1mple—
- mented, Third, it includes some evaluatlve comments - -
'about PLATO. S _& g _ N

énsen; Kemneth. "A Nov1ce s Guide to Computers ‘i
econdary Schools," *.OCT 6,1, Septe:nber 1978.

istrator with little or mno prev1ous computer experlence.
It provides an overview of some educational uses of
computers, and discusses key ideas of hardware and soft-

- ware. .Finally, it focuses.on the issue of m1crocomputers

_.Versus: time-shared terminals for use at the author s
school ‘ , "

“l

ws

N
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Computer
Literacy”
in the.

Classroom

Recommendations

Statewide .-

““dttended by math educators and computer vefidors.

/

'""Selection of a
OCT

Computér System A Dllerma for Educators "
6, 2, December/1978 : .

1978 and. entltled "Computer Equlpment for Mathematlcs

Education: Which Way to Go?" The conference was

At

" the conference, the ‘educators set minimum requIrements

for equipment; then presented questlons to. the. vendors.
"From the vendors'

responses, a comparison chart of
different systemns was prepated. The reguiremerits;.
questions to vendors, responses ‘and a compar1son chart
are all presented in the artlcle :

OCCE publlshes spec1a1 reports in response to requests o

new rnfonnatron becomes available.

. here.

Severai are. stnnnmrz d

Computers and Computer Literacy in the Algebra I

. and the Ttiggru:netry-Classroom

¥

This document concerns. computer llteracy as it relates
subjects a student takes in high school. For example;
a student who studies.higher level ‘math should acquire

complementary knowledge and skill In math-oriented
computer 11teracy. : -

to the

" The first section of the document,'"Inte ratin Comj uter
g1 g p

o

 Oregon Secondary Schools — ‘\

nometry,k

Literacy With Existing Classes," deals with teaching

computer literacy through existing courses and offers

suggestions for integrating comnputer- literacy activ1t1es

into a high school Algebra I course.
The second sectlon
" suggests ways .of using computers to enhance

coritent: In a traditxonat tr1gonometry course: -

\ - ey

.teacher traIning

.This report presents reasons for having a computer
'literacy program and summarizes the status of ‘computer:

recommendations regardIng currIculum development and

defining computer llteracy, sample teacher training

programs, and rEprints of documents covering computer .

careers

R m
. . -3
t e R (7 .

‘ l*f b

S T
T ] Ao , o
20w T

. -

2

"Gulde to Computer Augmented Trigo- -

RN

‘Appendices include a ratirg scale for.
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Schemes
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For. the 7“:2

Elementary

- Teacher

SOURCES OF

INFORMATTON -

 PUBLICATIONS

This special report does not provide a comprehensive
overview of information retrieval--but-it's a start:

It features a discussion of automatic Indexrng schemes

(of which Key Word in Context--KWIC--is the most !
common), a thorough review of Computer Output Mlcro—

film (COM), and an introduction to Computer Input -
Mrcrofrlm (CIM) :

;.~£kuputers in the Elanentary School ‘A Course

tor Teachers

This report comprises Lwo papers: The: first;

"Computers and Computational Aids: & First Course

for Elementary School Teachers," is a detailed

outline for a course designed to introduce

elementary teachers to computers and eleectronic

caiculators. The second, an annotated bibliography
on "The Instructional Use of Computers with Ele-
mentary and Preschool Ch11dren," offers 1nsight
into the range of literature covering the use of

. computers at ‘the elementary level.

What's+ the bést way to obtain further information about computer
techhology7 Here are three posstbrlrttes:

©
o
0o

students. )

'Creatlve Ckg;nn:uy;

Publtcatxons . .

- Organizations
- People

!

The Arlthnetlc Téacher

Published eight times 3 year by

National Council of Teachers of Mathematlcs
1201 Sixteenth St NW
Washlngton, D.C. 20036

M

Pubiished monthly by ‘ ’ . P °
Creative CQWPQtlﬁg
~P.0. Box 789-M '
Morristown, NJ 07960

e
d

1-;1 |



Publlcattons o 1 A magazine designed for a wide var1ety of" computer

cont. ' users. Topics include

Program summaries and listings

Hardware evaluations :

Programming hints . -

Special sections on PET TR5- 80 APPLE- computers
Reports/opinions on various tOplCS and uses of

computers

o o‘ofo:o:

Most issues have artIcles specifically related to

K education and many articles contain ideas uSeful to

computer using educators.

3. The Illinois Series on Educational Application of

| L

A series of papets published by the

‘ L College of Education
@ ‘University of Illinois at Urbana—Champaign

TN

pasiigﬁéa‘aaﬁéﬁiy September through May by

-‘The National Council of Teachers of Mathematics
l906 Assoc1ation Drive . s
Reston Virginia 22091

Frequently contains articles/activ1ties on calculatoru

or computer use in the higb school curriculum

A combination magazine, newsletter and professional :

P - journal. Probably the best. source of computers in

v o education 1nformation ouer a Wi&é Gariety of topics.

" 6. Personal .
" Published monthly by
;770 . ‘Benwill Publishing Company
‘ ~ 1050 Commonwealth Avenue .

. Boston, MA 02215

N -

A magazine Specifically oriented toward users-of :

14



‘Publications, = . - microcomputers. Articles cover a wide range of topics;

cont., - ‘ o many cover specific uses or progféms. Issues frequentiy

contain; articies related to educatxonal uses of computers. o

7. (Technological Ho*qzons in Education)
Published six times yearly by : ' ) o
Information S%nergy, Inc. . -
P.0. Box 992 o
Acton; MA 01720
E v Articles discuss the g§e79f7Y§;;pus techgglog:es (computer,
. ~vidg975ystéﬁ§,retc ) in education.. DIrected to admlnis—
~ ‘ trators as.well as Instructsrs , ~
. For the : , 8; Readers with a good technical background in computer
Sophisticated ; , science will be interested in-the publications of the .
Rea&er . _ - Association for Computing Machinery and the publications -
. of the Iastitute for Electr1cal and Electrom_cs Engm—-
;ﬁ ‘eerlng. ,
. Gemeral 9. Recomiended general audience’ pubJ;lcatlons include the
‘Audience ' following: ‘

o CnnqnltergkhLuLc
DI;—Dmbbfsmdournalggi—Comgyter—CaListhen1cs
& Orthodontia .

Interface Age
Kilobaud - ° : : ,
: Rééréatibﬁé; Lbﬁﬁptiﬁg “h

o .

0 o o0 o

Bibliographies 10. Books e .
LT S - Yor a current list of rel;evant books; contact : .

o . Catlin Gabel School
~N - . 8825 SW ‘Barnies Road
' Portland Oregon 972

e
- X

'Films ' )
"Computers and mnputer Appllcatlons "a film
bibliography prepared in 1977 by Doris Lidtke and
published as an OCCE Special Report,; is available -
for'$3 per copy plus.S$1 pcstage/handlmg per.order:
Over. 466 titles are Listed with pertinent a;rﬁomiat:;on

. Orgmnizations 1. The ‘caiaﬂat’or Infommat ion Céifeft

The Calculator Infoxmation Centet Was establlshed by




Orgamzatlons
cont.

‘

You - Gan
Help

Minnesota:
A Leader in .
Computer :

- Precollege
Level ’

>

""""" ' The purpose
of the Center is ‘to collect 1nformatlon about the uses

of calculators in elementary and secondary schools and
to Co

fo h

provide consumers with information.:

o The éffect of using calculators

Materials will not be entered into ERIC w1thout specific
)permlssion. :

From the Center you cén _obtain

o'Annotated bibliographies

mi 4——with background information pertlnent to educators
--on" research :
o;Informatlon bulletins on such top1cs as

——availabLe noncommercial instructional materlals'

—=schools in which calculators are used

--characteristics of various calculators

——selecting a calculator

) ——designing school- based studies

1f you have information to share, or if you wish“to learn
~ *what. others are doing with calculators; contact '4$§

M.N. Suydam; Director

Calculator Information Center,

1200 Chambers Road ™ ) N ;

Columbus;; Ohio 43212 IR
‘ (614) 422-8509 . ’ N

_ computers at the: precollege level The consortium is
T — statewide and financed by the state. Information is;
prov1ded through a bimonthly newsletter that 1ncludes

Minnesota. ' The newsletter is free, simply write to B
;T MEee
' 2520 Broadway DriVe
Highway 280 at Broadway .
" St. Paul, MinneSOta 55113 - o

'Q‘iéé A Vs ';;A'



i o . N

i . . -
Organizations, 3:- ﬁ&?iE}ementary and Secondary Schools Suboannlttee
cent*
VThe Assoc1at10n for Computlng Machlnery (ACM} is a
'Qrofe351onal computer soc1ety w1th over 40 000 members.

The Eilementary -

2 : - . concerned with education at all levels.

‘and Secondary Schoois SubcommIttee is concerned wrth

Chairman of thlS subcommittee is Dav1d Moursund
'To;get'on the SUbemmlttee malllﬁgéllét, contact

. N - ) David Moursund Chalrman ] i
N ’ . ACM Elementary & ‘Secondary Schools Subcommlttee
\ | o §E-="Department of Computer Science . o

; . _ Eﬁgené, Oregon 97463
N : “ s .
Ty ' For 1nformatlon-about;Jo;ning ACM; write

A350c1a t n for Computlng Machinery :
. . ] “P 0. BOX 12105 g . . "
A . - : Church Street Station :
, i . New York NY 10249 B}
\ : . ' - . : i; N
People- - ‘Oregon is fortunate in having a iarge number of well qualified

P computer education resource people-—only some of whom are llsted
here. This representatlve group includes many of Oregon § most

active leaders in computer education., For the readers' convenience, -

an effort has been made to~prov1de w1despread geographlcal

representation. o _ _
. - N ) *

Peopie are
good resources,
too!

v
Howard Bailey - .
Dept.~of Mathematics -

pavid Dempster

Newport . High
h'322 NE Eads

' Newport, Oregon

Eastern Oregon state Coiiege

Xego 97850

© o c.Fra Grande, oregon 97365

Karen Ber§so ' J. Mlchael Dunlap

Edgewood Elemeqtary

.. 577..East 46th - .
Eigene, Oregon - 97405 .

f o,

Fred Board e
Westfir Junior High .
97492

Westfir,. Oregon

Dale Bryson R

Math Department .
gqia Community Cbllege

Roseburg; Oregon 97470

o«

coes

' Dept. of Computer Science

Willamette University
Salem, Oregon 97301
?ﬁ;g&ﬁ Eaét

Eugene, Oregon 97403

nJudy Edwards ]

Northwest Regional Ed. Lab

710 S W 2nd

»



People, ‘ h : t . i . ’ N :
cont. ; : 3 Al B ik —
conte Keith Garrett . . : : Dick Ricketts
Ashland High Schoot * Multnomah ESBH
Ashiand, Oregon 97520 PO BOX 16657
- . Portiand Oregon 97216
o~ - . Robert Jaquiss, Sr.
S North Salem High .
. 765 14th Avenue NE
< Salem, Oregen 97303

Jean Rogers
. Star Route; Box 151—A o
E _qut‘Orfbrd Oregon . 97465

' Herbert Joiliff - . Phil Ryan '
M&EEéﬁéEiéé bept’ Southwest Oregon Cbmmunlty Collet

: Oregon Institute of Technology‘ Coos Bay, Oregon + 97420,
. 11s, Oregon 97601
_K;emaﬁh Fa 1. gon - . Jack slingerland

Lol L ﬁew1s and Clark College"
Tim Kelley . . 0615 SW Palatine Hill Road -

Computlng Center - Portland, O
. Southern Oregon State Coliege . Oregon 97219
‘ ‘Ashland Oregon 97520 L Kelth Snuggerud S
i | B L " Oakridge High school. . )

Jerry Larer (DP.Dept:) g BEY oo
. . ‘Oakridge; Or ‘97
North Clackamas School Dlstrlct g€ egon' 463

- ; ' 14213 SE° abhnson Road Ron Tenlson

Mllwaukxe, Oregon 97222vﬂ 7 Catlln Gabel School : -
8825 s.W. Barnes Road.
Dav1d Mbursund e : : — T ToER e
. Portlangd, 7
Dept of Cbmputer Sclence- : o ;_an ! Oregen 9722?
.Uhlver51ty of Oregon . 'waiiy Waldmar B

Blue Mountain Communlty College
Box 100
) Pendleton, Orogon 98701

Eugene,; .Oregon 97403

Mike Neiil .

Career. informatxon System :
Hendricks Hall - ) P ' o - i
University of Oregon o : . _ .

Eugene, Oregen 97403 -

»

Before we A 1972 report of the Conference\Board of the Matherﬁngt;:;:gal:ﬁ@g;@eeg

close . . . recommended that computer literacy instruction be incorporated into
v  our nation's junior high schools. Since then, many other organiza-

Are You . tions and 1nd1v1duals have voiced simitar recounmdatlons

Camputer . . ' :

Literate??? All the same, progress is slow. Lack of adequate ccmputer hardware

and.software; lack of teachers with appropriate knowledge, ];aek of

suitable textBooks-«—all contrlbute to, the problem
To help remefly the 31tUat10n Karen Bllliiigs a Jtmior high teacher, °

and David Moursund,. a professor in computer science, wrote Are You

Computer Literate? (Portland:. dilithium Press; 1979--referen enced

earlier), The following quiz is excerpted fram the Computer

L1teracy Exan at the end of the book Try the cIu:Lz yourself—— .




. see how "computer hterate" ybu are. Good luck!!

\

ow

~ B P
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What 1s conputer Literacy?

. The ability to Write computer programs.
Knowing what a computer can and carmot. do; how computers
are used, and how they may change our lives. :

c. Knowing camputer-related vocabulary, so you can read

write, and talk about computers.

; d. 'Understandmg how to build a computer.
. _A good way to thmk about computers 1is:

a. It is mlpossmle for a computer to tell a lie.

b. Computers are built and programmed by people and

. these people should be responsible for what coniputers do.
ﬁ:ri’gafuianc:andoaceﬁputercmdobetter

Anyt )
fny problem that can be solved by a computer should be-

since a computer carmot make a mistake.

-

. A good definition of a computer is:

a. An electronic automatlc ‘device that can so].ve problems
mvolvmg words and mumbers.

. b A superspeed pocket calculator'

" A machine that uses b:mary risbers to do math problems. -
d Any machine that can add,’ subtract, multiply and divide.

When we- say a canputer "Lmde:rstands" éh mstructz:en We tean ;

The ccmputer can execute (carry out) that instruction:

a
b.  The computer can éxplain the meaning of the ihstruction:.
o

The computer's keyboard has a key corresponding to the
instruction.

U d; [ The computer can print out a definition of the mstructlon

RO T

‘ Most errors blamed on computers used tn busmess are actually

due to: . S 5 ' o
4. Hardware probléms. L

b.  Programming errors.

c. Data prepatation and entry errors

- d: None of ‘the above: :

. A computer progran for a iﬁétﬁéj'iétiéai model is called:

A computer simulation.
Artificial intelligance.
A large-scale integrated circuit.

: Computer graphlcs




