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Preface : .. ) B
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"The National Council of Teachers of ﬁatﬁémafics’fecgﬁﬁends that:f ..
mathematics programs take full advantage of t ,poﬁgrlqﬂ . .. . computers
at all grade levels" (p. 1, NCTM An Agendasfo®Action’, Restom, Virginia, -
- 1980). . T -
/

.
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The professiohal uses of computers have beén an interest for edu-
cators for more than two decades. With improved technology .and the advent

- first of the minicomputgf and more receﬁtly of the p@crocomputer,‘the :
-notion of a computer in every school and every home has become more -
feasible. The revolution' of microcomputers, with an industrial growth
rate of 45% a yeaq,~haé changed the whole perspective of computers in
education during a period of only four years. , .

' The current and proposed uses of computers in schools include: 1)
computer awareness and literacy, 2) programming courses, 3) simulationms,
4) problem solving, 5) computer assisted instruction (CAI), 6) computgex ~

managed instruction (CMI), and 7) administrative data processing.

Six,.regional conferences in mathematics education scheduled to be

,held in Ohio during 1%§1 are designed to provide educational decision-
makers and teacher leéaders with a state of the art review of the pos-
sibilities, limitatioms, and recent technology of microcomputers in an

educational perspective.

The puqﬁoses of the cohferences are: . .
- #to stimulate realistic and effective approaches to using micro-
compyters iq.piddle, junior high and secondary schools ‘

«
A

*to provide hands-on experiences and demonstrations of micro-

~_com?ufers
L)

‘xto ﬁndieéte the range of software available
{ 3

H & . ’ ‘ 5
*xto[provide summaries of microcomputer research and project results

S . . .
, *to| distribute criteria helpful for seleeting both hardware and
saftware . . , ) . - Loy
, ' . . ‘!:
xtd maintain coopqrati#é linkages between local. school personnel
1d ‘other mathematics educators ' ‘
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Conference participants receive a packet of material about micro-
computers- and the educational uses of microcomputers in.schools. These
materials were ejither developed by the ptoject staff or written by other
peoplé and reprinted here with permissiod All the papers were selected
as resource material for the pa icipants to use when they conduct in-
service activities. Permission ‘to, copy any materf%ls in the packet which

*are-not copyrighted is accorded to educators ;or use in pre-seryice and

in-sefvice educational activ}ties. . +
Conference Sites . .o ‘ ) ’ -
. - ’ / . - . /’tf(' .
. C . a y o g
Columpus . May 8-9, 1981 .. :
Cincinnati " )

(Princeton School SysEem) May 14-15, 1981 ’ X

L]

Berea ' .
September 28-29, 1981

(Baldwin Wallace €ollege)

Bowling Green , : N :
(Bowling Green State University) *Octgber 14-15, 1981

.

- . / .
Athens -- - S T . ..
' (Ohio Udiversity) October 29-30; 1981, ~ &+ — -~ - —
Canton . November 12—I3,'1981
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. . .. :
r , ; . .
. . . . N
. ' ¢ :
: v oQ N ~
. -
’ l . % \ “ . \
: ' .

Voo .
.
"‘c
. . B . )
- ’ « . . -
. . . P
- 4 ) ~ .
i € ¥ .
© N .
.
.




1981 ohio kegiqnai Conferences
qv Mathematics Education

m\-' ﬁ Packet Materials
‘ heY

An Outline df'Comput History e .

Significant Developmengs .in the,History of the Digital Comput%r

7
Glossary pf Cogguter.Te s . .

Introduction to BASIC
3 “
Take One’ Step Clpser to Your' Computer
’ - “7
Educatiocnal Uses of ‘Computers -

3
©

Computer Literacy Obigotives .

-

Proposed ‘One-Weék Computer Literacy Couyrse

[

Resources on'Computers
Juniorlﬂigh School Computer Awareness Program.
Computer Science in Secendary Schools

Computer Assisted Learning

CLurriculum from An Agenda For Acti

Pedagogical Considerations

{
State—of the-ArtsReview of Research and Projects on Computeré
in Mathematics Education (K-12) , !

-

Selected References on, Computers in Mathematids Education (K—lZf

/
Brief Bibi}ggraphy of Educational Computing Newsletters, and Jouanals

Mathematics Education Publications from the ERIC Clearinghouse for'
_Science Mathematics, and Environmental Education Lo

-
- +

£y

Educatioﬁgl Computex Software Companies N

-

MicroSIFT - A Clearinghquse for\Microcomputing in Education

'Courseware Evhluation Form,cd
P

—
Some BASIC Programs

L4

Computer Hardware Comparisons and Criteria

AY

| . ,
Acquisition of Computer Facilities ..

Buyer's Guidé to Home Computers (BadioFEiéctronics, O&tober,’1980)'

-

M |




~

An Outline of Computer History

€

Although much of the progress made in computing technology has been
in the 1asf‘forfy years, to trace signif¥cant developments in the history
of computing ope must go back nearly 5000 years. For most of this time
progress was sporadic. As early as 3000 B.C. different versions of the
abacus (Russian, Chinese, or Japanese) were used as,computing devices.

In fact, in some parts of the worid, they are still used today. The only

other B.C. development notdd~in most .history of computing accounts is' the

digital machine used by thé Greeks for astronimical calculations in 30 B.C.
- 4 . . s ) - .

The next accomplishment was mot until the fourteenth century when an*
Iranian astronomer and mathematician, Jamshid ben Mad'ud ben Mahmud Ghiath
ed~-Din al-Kashi-invented a planetary computer to compute the ldngituge of
the sun, moon, and some planets. Three hundred years elapsed before another
deGéiopmgnt occurred. In the early sixteen hundreds- John Napier, a Scottish
mathematiciad, developed a set of rods known as Napier's Bones that could
be used For calculating*With large numbers. Napier also invented logarithms
which made 1t possible to multiply.and divide by adding and subtracting.
‘The use of logarithms led to the development of the slide rule in 1630.

’ Another.seventeenth gentury accomplishment was a calculating machine that
would add and Subtract, developed by Blaise Pascal in 1642 to help, with
the/adding of columns of numbers in his father's tax accounting office.
Howéver, in 1671 Gootfried Wilhelm Leibniz invented the Leibniz Wheel that

" would multiply and divide as well as add and subtract. '

‘ The next breakthrough was not until 1801 when Joseph Jacquard, a
French loom maker, developed a system.fér storing {nformation and relayling
information to a machine (in his particular case to a “loom) via punche
~ - —cards, -Essentially, Jacquard used the binary system that is still used

today iP many machines. __ . -

1822, invented tle difference engine that he thought would end’ tedious
~~calculations fprever, He received a grant from_the British government
to build his engine in 1823, but never finished it because he kept changin%
the design. The, difference engine was finally built in 1854 but by a
Swedish gentleman. However, Babbage did invent-e~sttred-program digital
computer in 1833 known a$ the analytical engine. "The analytical engine .
could be controlled by punched card®>amd in many ways was more complex than

today's computers. .

The "gatﬁegﬁof Computers™ is often said to be Charles Babﬁége who, in

)
L)

Further progress was made in 1890 when, Herman Hollirith used Jacquard's
loom principle td record U.S. census information on punched cards. Hollerith
also developed a machine to read the punched cards. With Hollerith's
cards and machine, the 1890 census information was tabulated in 2 1/2 years
instead of the 9-10 years expected to do such tabulatidp manually. i
Hollerith“organized the Tabulation Machine Company which made his machine
available to the general public. Later his company ‘merged with .International
Business Machines (IBM). ) |

. v
' In the twentieth century aéing progress has been,made. The first
%c.aneggl purpose computer was ’c%pleted in 1944 by Professor Aiken of
arvard University. This computer was cailed'the.Automacic Sequence

6




Controlled Calculator or, more commonly, Mark I. The Mark I was a sig-
nificant development in that it combined memory and a processing system.
This basic concept of computing has remained the same. The job now was 4o
increase the speed of information storage, retrieval and processing.
The first electronics digital computer was developed by Dr. John

Mauchly and J. .Prespep Eckert at the University of Pennsylvania in 1946.

- Some say that Mauchy and Eckert actually got the idea for their computer
from John V. Atansasoff and Clifford Berry who had ghown Mauchly an

. dncompleted computer in 1941. TheMauchly-Eckert computer was called the
Electronic Numerical Integrator and Calculator (ENFAC). This ‘machine
needed’ approx1mately 1500 sq. ft. of floor space and weighed 30 tonms. .
While it was thought *to be able to do calculations at an ama21ng speed in
that day, it 'had less memory and was slower than some of today's hand-held
calculators.
. In 1946, Dr. John von Neuman, a Princeton University mathematics pro-
fessor suggested two improvements to the ENIAC. First, he suggested that
binary numbers (such a5 Jacquard used) had some advantage over the decimal
system ,used in the ENIAC. Secondly, he proposed that instructions to the
computer could also be stored. Hence, -the idea of programming was born.
The Electronic Delay Storage Automatic Calculator (EDSAC) was built at
Cambridge University in England in 1949 to incorporé%e Van Neymann's ideas.
Mauchly and Eckert produced another computer in 1952, the Eleatonic Dis--
crete Variable Computer (EDUAC). The EDUAC used. a binary code and had
acQustic delay line memory.

l \ < . -« @ °

P

The first commercially gvailable computer was the Universal Automatic
Computer (UNIVAC I), manufactured by Rennington-Rand (Sperry Rand) in 1951.
Until this time, computers had been used by scientific or governmental
agencies only. General Electric and Metropolitan Life Insurance were'the

first companies to use computers (the- UNIVAC I) for business purpepses. In ¢

the early 1950's UNIVAC ‘and IBM were the major competitors in the computer
market. UNIVAC annourfced their computers earlier but could not deliver
fast as IBM Thus, IBM took the lead thab it has maintained to the pre t

Computers, starting with the Mark I, are often grouped in generations,
The grouping may vary slightly depending upon the source of information but
basic characteristics typify each generation. he computer from the
Mark I to-the ENIVAC are known as first generation jcomputers. They can be
gharacterized by their massive éize their- use of vacuum tubes, and their
use of machine language only .

g 3 N

In 1958-63 the seconhd genération computers were developed Transistors
replaced vacuum tubes. Hence computers became smaller, faster and moré
.dependable. Other compdier languages became available such as Formula
Translator (FORTRAN) and Common Business Oriented Language (COBOL) Examples
of second generation computers are IBM 1400's, l600 s, 7000 S, UNIVAC 1107 ,
and Burroughs 200 s.

v .
” f

The third generation computers are those develgped in 1964-70 such
as IBM 360's,. UNIVAC 9000's', and Burroughs 3000-8000 series. These com-
puters use an integrate circuit that contain 100, 000 components. Third

generation computers were smaller, faster‘and more dependable than even ) ‘

-



second generation computers. More.languages bécame available. 1In 1963,
the computer language BASIC, Beginners All-Purpose Symbolic Instruétion
Code, was dsveloped and purported to be easier than other languages.®
Computers also now had the capability of being used by more than one
person at a time. . :

In 1970. the first microprocessor chip wyas developed, reducing an
integrated circuit to a tiny chip and producing forth generation computers. ,
Intel Corporation produced the first microprocessor, the 4004, used pri-
marily commercially. They later produced the 8008, the 8080, thé 8085, “"
and ‘others. Other companfgs offered competition such as ‘the Z-80 from
Zilag.  These microprocessors opened the world of "home" or "personal -
computing, although they were at first only available in "kit" form.

In the mid-70's, Cosmddore Business Machines was the first company to
produce an all-in-one personal computer, the Personal Electronics Trans-
acter (PET). Not long after the PET came on the market, Radio Shack
(Tandy Corporation) developed the TRS-80. The Apple was soon to follow.
The Apple was developed by two young men, Steven Jobs and Stephen Wozniak, |
in California. Aftes their first Apple sold immediately with orders for
more, Jobs and Wozniak founded the Apple Corporation. Today, Apples are
available through the Apple Corporation (white Apples) or through Bell

and Howell (black Apples). Other microcomputers are also available,

such as Atari, the Challenger (Ohio Scientifi&, Inc.) and the TI-99 (Texas
Instruments) . : . - :

Since the ENIAC, computers have steadily gotten smaller and ,cheaper--
and often faster and more reliable. It is amazing to think that in less
than forty years computers have gone from being the size of a house and
weighing tons to being the size. of a typewriter Qactual%f\\?e computer
can be. held in the palm of one's hand).

<

Surely, we've come a long way.
s g we
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. SIGNIFICANT DEVELOPMENTS IN THE HISTORY OF THE DIGITAL COMPUTER
o A P 7 . - '
! YEAR _INVENTOR DESIGNATION DESCRIPTION - , .
| . /~\. ) . $
300 B.C. Abacus , Calculating device
30 B.C. Greek " Digital machine Device for astronomical calculations
1617 Napier - - Napier's bones Multiplication device ’
1642 . Pascal \ '’ Calgulating machine First calculating machine
1801 Jacquard' , Weaving looms ‘ Control of looms using punched cards~.
1822 - Babbage i pifference engine Calgulatlng tables by means of
. - . difference’ <,
1823 Babb@ge - Analytical-engine Design’ for a stored program digital
) - R . v computer .-
71890 . ~Holleritn % Punched-card sorter EAM_equipment for processing census
-~ ) . ., ) . data v
’ FIRET GENERATION T
1944 Aiken - 'zMaqi I ‘ First general purpose computer
1946 Eckert, + ENIAC First use of electronic circuitry
] Mauchly ’ .
- 1949 Wilkes EDSAC ’ First electronic stored program
: 7 - ’ computer ° .
1952 Eckert, EDVAC ‘ First use of binary mode, acoustic’,
Mauchly, ‘ delay line memory
o R Von Neumann ° o, "a
1951-52 Remingtoﬁ- +Univac 1 First commercially available
Rand . . . computer '
. 1953 MIT whilwind I, ' First use of magnetic core memory

. The' first generation of comppters came out in the late 1940°' s. These computers
could perform thousands of calculations ‘in one second. First generation computers were
. controlled by parts called vacuum tubes. They were hot and big. ENIAC was a giant
computer of 18,800 vacuum tubes, weighed 30 tons and occupied 1,500 square feet of
floor space. It was smaller and 1, 000 times faster ‘than it's predecessor, MARK I,
developed in 1944, UNIVAC I contalned 5,000 vacuum tubes and was considerably smaller
and faster than its forerunners.

. SECOND GENERATION
' 1958-63 NCR 330's, Honeywell 400's, RCA 301 s, Use of transxstors in place
o~ IBM-1400's, 1600's, 7000's, CDC 160"5, of vacuum tubes
, Burroughs 200's, Univac 1107, GE 200's- . .
N ~dn 1960 the second generatioﬁ computers Avere developéd. These computers could .
A\ . perform work.ten times faster than first generation computers. The reason for. this

‘\egtra'épeed was~the use of a part.called, a transistor -(a tiny amplifier) instead of"
~— vacuum pubes. Second, generation computers were smaller, faster and.more dependable

than first generation cOmputers. K . -
. LN R ~
IRD GENERATION ' )

1964-70 " IBM 360's, Honeywell 200
o 70, Univac 9000's, 1108, GE 6Q0’'s,
cpc 6600, 7600, 3000“s, Burroug ' ' .

’ 8000 Series . Ce - :

‘ Five year's later, in 1965, the third generation computers were born. These, computers
can do a milllon calculations a second, which s 1,000 times as many as first generation
computers. Third generation computers are cont olled by ny integrated circuits and

Q are smaller than third generation computers. .

\
-
- ») .
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1971

FOURTH GENERATION .

Intel 4004, Motorola 6800, TRS-80,

.Pet,-Apple, IBM 3030°

.

» -

2 h .
~

Use of microelectronic chips

Fourth generation computers are now in use. The integrated circuits that are now

being developed have been boiled down into a chip.

ization, which means that circuits are much, much, much’smaller than b:,fore.

other words, 1,000 tiny circuits now fit on one, chip.

Therefore, thes

This is known as microminiatur-

In,

computers

N

are 50 times faster than thtird’ generation computers. ' )

L 3000BC. L ___ ;
\ ‘ 1600A.D.¥»\-

8.C.

and

@ L 4

3000 The aba

“

M .

s

.
. 'S

cus; first mochan‘lcal aid to computation
y)

1614 Napler'a Bones

1630 Oughtred's siide rule; tirst worklng>ange in mechanical
. computstional methods.
1642 Pascal; first mechanica) caiculating machine ,

1700 . - .
/i 1725 Bouchon: first uss of punched paper tor mechanism control

1750 : 1801 'Jacquard: first mechdnism totaily controlled by punched

“program” cards '
1812 .
and 4 ,
. . 1834 Babbage; proposes first mathine capable of being called a
1800 L Y “computer"” oo . .
‘~ 1887 Hollerith; first use of punched card concept for the process-

1978 =——_

~—

-
i
S * s,
A ' 4 M : ’
R Lt -
- - Figure 1.7. A schematic Representation of . .
Some Important Events.
>
7 .
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>
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AN 1977
[ 4

- 1978 168-8Bit rolcroprocessor

ing of numerical data
14 . s s
1938 Shannon; first proposal linking Booleap algebra with switch-
ing circuits . *
1944 Mark |; first electromechanical computer put in operation
1946 ENIAC: first electronic computer put in operation’
1947 Schockley, et al.; first fransistor developed L
1955 18M 702, tirst large-scale computer designed for business
purposes ' . . R R
1956 IBM 704; FORTRAN  “
-1863 GE time sharing: BASIC -~
1964 IBM System 360 4
1966 Lasge-scale integration
1968 “Minicomputer” term colned .
197% Furst microprotessar introduced (Intel 4004)
1974 Motorola 6800 Microcomputer produced .
1976 New memory devicea Implemented such as Bubble and
Chargae-coupled Device (CCD) memarles
TRS:80, PET, APPLE mnficrocomputer sygtems Intro-
duced ?
gains acceptance

Al -

1979 18M 3030 Introduced

P
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N ’ Glossary of Computer Terms
\ *

‘ Alphanumeric - A1phabetic 1ettérs, numbers, and punctuation marks used,
. in.computer languages.

. ASCIT - American Standard Code for Information Exchange, a standard date
L transmissidn code. . N /
-~ %\ . Vi . .

Assembly Language - A program language' that uses, mnemonic codes for

. * machine instructions —_—

" BASIC - Acronym for Basic All- Purpose. Symbolic Instruction Code, an

English—like programming 1anguage developed at Dartmouth Un1vers1ty.

BASIC is the most common ‘language for the micro—computer.

°

Band Rate - The transmission speed of the flow e£ data usualiy in bits
per second. Each character takes 11 ‘bits, so 110 band rate is 10 charac-
ters per second. .

s

BIT - Binary Digit.. A bit represents one digit (1 or 0) in the binary
number system. . . ,

Bus - The circuit(s) that connect the Central Processing Unit to.the.
Input/Output devices. - ) ' o

Bytef.~ A group of 8 bits handled as a unit. One byte is usually required
torepresentl alphanumeric character. ; ~

‘ Chip - An integrated circuit etched ontg a tiny pi'ece of silicon or ~
\ germanium. .
CPU - Central Processing Unit containing the arithmetic and logic unit,
cqntrol system and memory. It fetches, decodes and executes instructiens
. . " and prdcesses data. . . - N N
,, /:- \ . '
! CRT -.Cathode Ray Tube, an e1ectronic beam'tube used for video disp1ays
in TV's and monitors. .

DATA - Information a computer processess ———— o

’
-

> Cf———BOS_:kAcronym for Disk Operating System the set of.programs that operate
e ———— a disk drive, ‘
o . Hardware - The physica1 components of a computer. -

» IC - Acronym for integrated circuit, a chip that contains thousands of
. transistors , capacitors, and other electronic components. '
Input/Output Devices’ - Any device that sends data or programs to, or
receives them from, the CPU.
, Interface - Any hardware/software system required to connect a computer
‘ . to any other device.

/
i .
N - ./
.
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Memory - The locations in a micro;compuCEr (ot other external device)
that Stores information and instructionms. (See RAM and ROM)

-
-«

“ . IS . ..
MODEM - Acronym fgrﬂmodulator-demodulator, an instrument that lets a
computer or ‘terminal communicate with another computer over telephone
lines. T .

] v
.

déeratingg§ystem - A _program locétedxin ROM that controls a computer'é
basic operations. L . '

*

.. ’ ' . ~ -
Peripherals - Devices that work§With E: c‘?puter, such as eassettes,

printers, disks, modems, etec. . . )
Y ]
Port - A physical 1/0 connection that setves as. an access to a micro-
processor. . * '
v ’ - ! )

Program - A set of instructions that make a computer perform a givén
operation, or process. .

' . / . r
RAM - Random Acces$ Memory which i:n be written to or read from and can
be changed during operations. Its fontqnts will be lost when the com-
puter's power is turned off., - -
e ! ’ 4
ROM ~ Read Ghly Memory is built into the comﬁuter and nofmally‘cannot be
changed. The contents are not lost when power is turned off.

Simulation - Creating @ mathematical model that reflects a life-like
copy of a real actionm. il ) )

Software - The group of programs that instruct a computer.
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’ INTRODUCTION TO BASIC*Q\ .
» . - A
- !
. “A Word About Communication - .- . ) . ~
. ’ ‘ . [ % ] ¥ . } . -
The computer and you communicate with each other through

the terminal and the TV monitor. You can "speak to" the c¢omputer i/
by ehtexing commands through the typewriter keyboard. These also .
show up on the TV monitor. But the computer'does not know that -

you are finished communicating a command.until you §hs the RETURN key '

¢ E - 4
N .

The computer communicates with you through the monitor and
lets you know it is prepared to "4'sten" (receive more commands) by -
flashing a small square (the cursor). at the left side of the screen.
when the cursor .is not flashing, th;,computér is otherwise engaged
‘ and not to-be distur®ed. ) . -

¢ N ~
The computer will.follow commands direét;y after you' push the
A RETURN key (direct execution).or will wait uRtil you tell it to
start (delayed execution). To accomplish delayed execution, you R
. write your commands in a program -- a set_ of line statements preceded
v by numbers. When directed to do.so, the computer will read these : -
- . . line statements in numerical order and carry out the commands within
" this program. ' ,
. - .
The computer speaks a very specialized language called BASIC.
When it does not understand one of your commands,, it will print on
the monitor SYNTAX ERROR (or possibly some other error message).
‘ It means that you have not used BASIC properly. When the computer ¢
~ executes your program but fails to .o what you wanted, remember --
it did what your comménds directed. ’ . ) :

P

% When you and the computer are not communicating properly, it ‘ ‘e
could be “an occasion for negative thoughts and recriminations. But «

®eomputerniks are positive people and refer to the process of unraveling
communication difficulties as "debugging." Remember -- even.the e

) best of people have to "debug" occasionally. N

+ . . ) ‘ ~ I

o, . = ~ ) . L. . - L
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Commands for Handling Programs . .t . \
. . . & : -
RUN - causes computer to €xecute whatever program 1s currgntly

in its memory . : . ‘ -
- . .
- ’

P
v
) LOAD (e. g. LOAD PEOPLE) - transfers the’program named PEOPLE
. frdm the storage disc or cassette to : L
’ ) computer's memory. -~ .
0 . s g .
RUN PEOPLE - loads and runs the program PEOPLE from sto ge~disc
or cassette in one step. v .
)
: o \
¢ LIST - causes the computer to show on the ménitor the inWjyidual e ]
. ., »
. « steps of the loaded program; if fhe program is longer than - :
‘ " the monitor screen, the program statements will scroll

*  upward; push (CTRL)(S) (two k&ys) simultaneously to stop . .
scrolling; push any key,to continue. .

‘SAVE (e.g. SAVE.PEOPLE) - transfers a copy! of the program PEOPLE \§

s i to. permanezt/storage (disc or cassette) -

CATA&C&V displays®on mggltor the names of the stored programs .
on the disc or cassette. N )

NEW - tells the compafer to clear its memory and prepare for a .
new program (used,only‘7hile writing programs). * ’ - .

k]

4

.

-

Commands Used Within Progranfs .

.
‘ .
9
. .
” .

v PRINT - .,caused computer to print a text in quotation marks that '
o “~follows (e.g. PRINT '"{OWDY/") or to print the result of a
numerical computation (¥.g. PRINT 18 + 4 will cause the L
nitor to_display 22). . . ’ "
, (roniter to ateplay 3 -
LEF (LET X = 7) - assigns a value to the variable which follows. ] a

- =, Y -
H READ and DATA - these two statements work together. The READ X )
o *
o statement causes the computer to,assign.to, X:the

4 b valuer it finds in the DATA statement (DATA 7).
. & , .
REM - short for REMARK, Computers ignore whatever follows REM, .
;,' . permitting the program to explain to a human the purpose of Y
] .nearby ‘statements. .
- & 4 . .
IF ( ) THEN ( ) — presents a.condition to be met in the IF .
' part of the statement before the action in the
' THEN part of the statement is to be carried
out-by the computer (e.g. IFX0 THEN GOTO 250);,
‘ *'  when the’ condition im the IF section of the
- N . statement is not met, the computer ignores .
. - ] ‘whatever follows in that statement. . R
|
e GO’I‘O (e.g. GOTO 250) - tells “the computer to "go to" the statement with . ‘
N . line number 250 and' to continue running the program
o ' from there in normal line number order. ) e

‘1_{ 14~'.' (
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’ ' GOSUB and ‘RETURN - (e.d; GOSUB 250) causes the computer to go to the
! : statement with line fhumber 250, to run the program

) + in line order until it encounters a RETURN statement, .
L : " and then to "return™ to the next line statement .
' " , : L .following the one giving the GOSUB command. ’\
) ) \ ;. . | .
. INPUT - (e.g. INPUT “NAME"; N§$) causes the computer program‘to stop ,
w . and wait.ferzthe human to “put in" the information“requsfted‘ f

« -+ [to asé&%n»a value or string to a variable);/in the example,
vt _the command prints NAME and pauses.to-wait for-the huaman to

Lo _enter his/herpname which it assigns to the/ variable NS, . .
- b ~ ) .o » N ' ) -
. .o FOR and NEXT - (e.g. FOR ¥ = 1 TO 5 following by a later line statement
. _ NEXT Y) creates a loop sitpatign in which the computer
) ° , : .+,  uses the varidbLe,Y as a counfer for the number of times
< S — the program steps between thé FOR and NEXT statements
are to be repeated in order; the program assigns Y the
. , . value 1, continues to ‘run An normal line order until _ .
’ = it encounters the NEXT Y Atatement; and returgs to the
. : . , FOR Y = 1 TO 5 statement/in which Y is now assigned 2; .
. the action repeats‘*five/times and then the program continues .
at the next line statepfent féllowing the NEXT Y command. .
' - ~
. % END - lets the computer know that the program is completed so-that it
s . can let you know (with the flashing cursor) . . -
Some Functions Available Within the Coﬁouter* .
" . RND(X) - generates a random number between O and 1. *¢
4 . LEN(BS) - gives an integer equal to the number of characters'i;
o the string variable. N .
; ABS(X) - gives absolute value of expression X. . . y
- . " ¢
, X Y INT(X) - gives largest integer less than or equal to argument X.
TAB(X) - spaces to the specified print column on the'terminal.
N - * SIN(X) - gives sine .of expression X if X is in radians. .
‘ , SQR(X),r gives square root of X. L
~ o s *
ATN(X) - gives arctangent of X in radiams. :
‘. ' . ’ - e \
. COS¢X) & gives cosine of X if X is in radians. . 4 '
v . LOG(X) - givés natural (basé e) log of X. ~ .,4,‘

PI - constant value of.pi, 3.1415927

. . B
-




" Some Random How To's . , . :

¢

. Turn the computer on/off: the switch is on the.back.

Correct a typing mistake :¥ 5kf "caught” before hitting return,
"backspace with the left™arrow key ( 4 ) and €§pe over, the
mistake; if the return key .has been hit, just retype the
line number of the program statement and the statement.

s\
. \
.

Re?oVe a’ statement: retype the line number omly of the statement
n

and hit (RETURN). . .o | - 2

LY

Clear the screen: type HOME and hit retuyn or use the comfand
CALL - 936 within a program. : :

"

. A ) L .
Stop 'the computer on the run: hit the k\ey. . ;“ /',

) . s D N .
Recover from accidentally hitting RESET: type (3)(0}(@)(G)and hit

Put screen in graphics mode: ‘type GR or HGR and h {RETWRN}

»

Return screen_to text mode: Eype TEXT and hit (RETURN}
. Put a space between 1ine9¢on the screen: typﬁ PRINT, and hit (RETURN)
between the line commands. , - '
Wipe out line currently typing: simultaneously hit the keys CTRO(X)
and hit (RETURN). - ?.. _ ' \

Y

. Use a varlable to represent a string of words: follow the variable
' letter with $ and set equal to the string given in uotatlon marks’
. (e.g. VS =7JVERY YUMMY™)

> , .
RN,

Move to a horlzontal screen location: use HTAB(X)Yin your program
- where X is the horizontal location or use TAB(S) in & PRINT
statement {(e.g. PRINT TAB(5)).

>

- -
Move to a vertical screen location: use VTAB (X) \in your program.
) R |
Continue typing on the same line on the monitor, but with a new command
statement: wuse”a semicolon at the end of the first_command. .
- \ - . . . .
Place more than one command in the same program statement- separate
¢ by a colon. : v

s

Cause the computer to,list output in 3 columns rather than 1 column:
put a comma at the end of the command statement. L .

- . .

?
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D-Day

(when it
PR all began)

Monday

,
‘ .
.

Tuesdgy

4

Thursday

- '
!

T
a

Saturday

> -
. N
. -
i a
.

"_of the trials and

. struck by cpnflictiing thoughts.

' ment and material cost more than $2000 -- after-all,

TAKE ONE STEP CLOSER TO YOUR COMRUTER
v ws . ' '
- The followinq'is a sometimes whimsical account

misfortunes of a firkt-time comput ‘ \
user. -However, embedded in.the tongue~in~cheek ¥

. ,daily discoveries are truths and insights that other Co oy

first-time as well as veteran users shoqlq appreciate.
. K . o |
. &atching and -helping m§ friend unbox ahd hook : *
together the computer, disk drive, integer card,
superimdd cpnvertegy and television set, I was .
"How onh earth would
I ever\get”it all ‘packed together again,' unpacked .
at my Rouse, and back in peratirig order on my own?", .
But on the other hand, "How can this little equip- ’

" that's one—third of a car sitting therel” (shows you
, how long\it's been since I've been in a showroom) . -

After exhaustive study of of six manuals
that came with the computér (no’slouches on print, " :
thege Apple pushers), I discavered the main difference
. between Applesoft Basic and Floating Point Basic.
Whichever command you choose automatically works
for the.other veision of Basic and not what you have
presently called up for thepmachine. - . o

learned something helpful today. The flashing
light that moves across the screen as you type is
the cursor. Until now, I had assumed the manual SRR
knew how I felt -— I had been following its diméctions '
‘to the letter. ¢
\ ) “ . 0
Showed kids how to turn computer om, load, and )
run a program today. I also told them they could
pl with the computer whenever I wasn't arouni.;’
Wife Yainted. '

The manual is proving useful. It described %
what was meant by SYNTAX ERROR. I was pleased tp. :
note that I had d¢pe nothing morally wrong, and I s
was especially glad that I didn't have to pay for it. - 1 - ’

children showed me how to play "Little Brick
out" —- 5 bouncing balls to knock a wall of bricks
down. I did respectably: Me - }6, Kids -/497.
They asked why I bothered. (I told them I just like
to play fast.) , ] e

L
i . -
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¢ Tuesday

v .
Wednesday

M

Week 3

Week 4

'sit before the keyboard,

Friend keeps explaining néat things the computer
letg you d ——‘extolling the wonderful insights involved
in playingysdch things as "Three-Mile Island." I -
politely inquire as to when I expect to be called ‘upon .
to prévent a nuclear melt-—down. (Funny how long a short
silence -can’ become.) :

Watched with dismay as the computer acdcepted a

.dealer's disk and ran various diagnostic tests on jtself.

Monitor showed flashing RAM that was faulty. Somehow,
that find didn't restore two weeks' loss of.self-
confidence ewperienced while I had assumed it was
operator error at. fault. : , B

Daughter picked two games from book of” computer 1
programs and typed into the computer. Three hours later, =
we got them to work, and I was eaten by my first "man-
eating rabbjt." Then I searched a 10 by 10 grid to no
avail for "Hurkle." I think I might have found*him/her/it
if the program had produced graphics so I knew what a '
Hurkle looked Tike. It gets awfully boring responding
to a screen full of .questions. (After awhile, you want
to be found and torn apart by the Minotaur.)

- 2
o

Kids showed me how to use "Color $ketch" today and
what BLOAD gommand meant. (I think I unfrstood it
better the hour after we polished off the Thanksgiving
turkey.) It continues to amaze me how fast kids learn
things ipformally'and by feadipg and following directions.
Somewhere in skim reading and assertive interaction,
they failed to mention the advantages of reading it all the

way through and doiffy it.the way jt was intended and expldined.

1

"Had opportunity to discuss starting up broblems
with fellow neophyte yesterday. Interestifng how reassuring
it wds to find out I was not the only dumb person to
There seem to be lots of
highly informed computerniks around except when you need
them. ~And though they try to bg patient when I ask my
beginner level) questions, I still «get the impression
I am asking them how to crawl while they are preparing
for the hurdles. (Not only can ignorance be shared --
it's also reassuring to find it.Jn others.)

el

»

Started my first %ame of cheé%}with a computer today.
The computer is awfully slow in thiﬁying ~-- the program v
says it is considering four possiblemoves ahead. I'm.
spending most of my time waiting on it), but I definetely
have it on the run. kS

@
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Next day

-

.
-

Lost my first game of computer chess. I offered
congratulatlons but sKipped the concilatory hand-
ke. -At least, it hasn't told me what I did wrong.

But when it smugly asked me if I wanted to play again,

I pulled its plug (smart aleck machine!l)

After an hour and half of effort day, I made the
computer show some math functions in high resolution
graphxgsiand roved them around with some fair degree
of alacrity. But ; fa beginning to/ﬁgﬁaer when it can.
save me time and do:problems I can 't more quickly. So
far, it's all one way -- 11 my mental resourcés and
patience to make it do -sOmething I already know how to do
.faster. Also I wonder how the less well-trained
mathematically can poss1b1y fare in this area.

Discovered today that the TV-set will not display
some colors in certain high resolution graphics pro- .
grams (it will put_in horizontal but not vertical L\\
lines of the same g%lor 7 I-had been assuming operator ,
mistake only to be vindicated again. The manuals tell
us to experiment -- that the computer never makes a
mistake. (Obviouslg, that doesn’t hold for manuals.)
. Had to set aside today definite hours in the
schedule ‘for serious .computer work. Seventh grade
odaughter's desire to engage in more serious activities
was hampered by glowering remonstrances from brothers
to hurry up so they could play games. (Solved the
problem temporarily, but now when am I going to play
"Brick Out"?) .
Ccalled friend to discover the'size of the compﬁker
fiemory. I askeéd him what ‘command to use to make the
computer tell me how big it is. He told me to ask the
human standing next to it. I sadly pointed out that ~
I was that human. Turns out, you stare into I s innards

and count the RAMS (not Fuzzy creatures bearing wool) ingide
the white square perimeter. Each RAM contains [2K of mem¢ry

(I'm begznnzng to talk like cereal commerczals) >

Got kids to sit' doyn yesterday to explain FOR-NEXT loops
to them. They askqgwif I had been in the apple cider bottle -
again. Later, “they made the computer count backwards from
1000 by 5's. (Insolent offspring! -- I had'only made it
count to 100 by. 1's.) .

~ The time involvement required is making it increasingly
clear that the aVerage-c&EEBroom teacher will not have the
time (even if expertise) to program the computer to do

meaningful and long-range or management-related activities,

hd -
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Sometime

‘Later

3

o

Rather, they will be dependent upon the availability
of supporting software and the funds to acquire the
samg. Limited use.demonstrations and informal un-"
supervised learning seem to be the most viable uses
of the computer for mostfusers in the next few years
without incréasing the initial investment]

’ Attended a meeting with fellow math educators to
discuss microcomputers.. Two advanced members of the’
group exchanged pleasantries:and various nuances
about machine language =~ sounded like R2D2 talking
to C3PO. Gradually,, they returned to the real world
and talked to we morons. (Do I really want to spend
80%-of my waking time speaking in acronyms apd
erector-set terms?), . -

Programmed computer to work ége—old pr m about
cows, sheep, 4nd pigs Monday. ‘The prsgiiz ran’ well

.and I am incteasing§in proficiency to do more
difficult thlngs. Of éourse; .I had solved that -problem
"by Jjust thlnklng" when in grade school., I paused
to reflect how growing kids wlll be changed by
“learning FOR~-NEXT loops and GOSUB-RETURN/subroutines
that cause a computer to check 33,000 cases, rather
than using the old bean to close in on the answer
in a humanly manageable number of paper and pencil
steps. 1Is the priceé of increasing computing power,

. mental lazinéss? (Prébably the same question, in "
new raiment, to that posed by Babylonian scholars
‘contemplating. the use of the abacus over stylus

\ techniques.) £

. Doctor diagnosed strange malady on right hand
as INVADER's THUMB. He also mentioned that my eyes
had Iittle‘nging figures marching across them, His
advice was to shut the computer down for 2-3 days and
read a good book. (After a short pause, "I remembered
what he was referrlng to.)

- 4

3
"

~

And thu$ ends a brief glimpse at a continuing J —
odyssey, into the microchip age . . ., ’

- ¥
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Educational Uses of Computers L ' -

. Exploring the many educational uses of computers is valuable to under-

stand the wide range of possibilities available with the technology. There
. are severall/different ways of 'organiaing this discussion. Thé intent is

to demonstrate the variety of uses,not to develdb a partitioning or a

taxonomy of uses. As a matter of fact, given a particular program, it may

fit into several different~categg;iés. The headings are chosen only be-

cause they are descriptive. ~~ ’

- . P
In the following sectioms différent uses will be described and sample
programs of each type will be mentioned.. B

»

Computer Assisted Instruction (CAI)
, In general, this is a wide range of educationai programs which require
¢ student iqteraction with a‘comguter in a learning situation.

°

1, Drili and practice
These programs are designed to provide pracfice'fo; skills and kmrowledge
learnings--that is, learning that is low in cognitive complexity. Following

are some. sample programs. A

a. _DARTS: practicé in estimating the names of points On'a rational

- ‘ '~ “number line. (fractioms). . . * ‘
b. UNCLE SAM'S JIGSAW: drill-on identifying USA states by their
shapes. ) Cor "

‘ 2. Tutorial co OIS s
. <L . . . * [N o "A" T <

- Programs classifiey as tutorialqtypically w Jld be'associatéd with

learning objectives at higher cognitive levels than drill and practice-

objectives. }h general, the goals of these programs are understandings.

R o s
a. Longevity: the human interacts with the program to determine

N " the human's life expectancy -and learn which factors effect it and
. how much. : R ‘ . .
¥ o " : v,
. .- b. -Stereo¢ another interactive program designed to tg¢ach the studént
. about the dangers of afqredtyping people. : -
3. Simulations . 3 ) <, ©
. - ) . s ' ’
Y Simulation pfograﬁslaré desigqé& to provide the student ‘With experi- = .
ences thut are too éxpensive, dangerous, complex, and- time consuming to T e
provide in a teal world situation. Such programs provide: models of ppegsgena
in the*real world for the student to .study. : Leayning objectives are typi-* ~
e, cally more cognitively complex than (1) ‘drill and practice or_(2) tutorial
el programs. These objettives are often at the analysis and synthesis levels.
::{ . . . ‘ ) R ) :" !
‘:’* ¢ c ' * ’

.
-
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3 Three Mi;é Island: The human.acts as manager and operator of
the Three Mile Island nucléar,eléctrigal generation facility to ~
learn how electricity is generated at the plant. Not only does ;y
the human leafn a schematic operation,-but he or she has an op-_ ’

. portunity to experdience the frustration of dealiqg with the many ‘
different aspects of maintaining the facility.

b. Engine: Observe thé operation of a four cycle internal combustion

@

". engine. . -
c. Leﬁongﬁe: Run a lemonade stand in competition with others to
learn some economic generalizationms. \
=~ N ¢ - «
Computer Mén%ged Instruction (CMI) : . . ﬁ' g ’

3

(M1 differs frofm CAI in that CMf uses are designed to assist the teachet -
in the management of instruction. CAI programs are designed to teach stu-
dents something. . ’

y . ~

-

4.  Record Management - i . 8 .

<

~ The putpose of record managemeni programs are to store, analyze, and ’
report on data. The analysés may be used for research studies but more
often the systems are designed to help teachers with maintaining student’
oo progress reports and records. Some systems include features like computer
generated report cards. Such reports can bé updated on a weekly, or daily,
basis to infqQrm students and-parents of student progress. . . .

a. Millikin‘ﬁrithﬁétic Prograps: .The set of programs prdbide drill
in basic arithmetic in such areas as additiqnm, 'subtraction, multi- ‘
plication, division; fractions, ‘and measurement. Each one is
divided into more than 50 progf%m levels by problem difficulty.
" Thus, the programs are easily classified as CAI. However, a
. managemerit system is included to report to the students and the
. teachers about the students' programs. One-option is a hard

— copy- printout of students': progréss. Alsoz'te%chers may make
. group or individual assignments. ‘}
‘ . . : ’ -
5. Materials Generatjion

v

Computer programs can be easily developed to produce tlassroom materi
als for a teacher. Some of the_pringers currently available, like the )
Centronics 737, can produce ditkd masters 'and overhead transparencies. ? 3
These and other printers can produce cléan masters which canfbe reproduced
in classroom settings. - ' . = ’ .

——— v :
. &

a. . SIMEQ and FACTORS: These two teacher’ developed programs: produce
L tests on "simultaneous ‘Iinear equations" and on "Factoring Poly- *
| nomials" respectfvely. The tests are properly formatted and .
include.the answers. Thus, the teacher can reproduce’ the test
with the answers, cover them, and reproduce ‘the test without the
ansyers. After the students have Wworked on the test, the teacher
can pass out, the copy gith“the gorrect - answers. - ’

- )

' .
- .
2 . l « . .
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WORDFIND: Sometimes teachers like to emphasize new vocabulary
‘words in #Funit of study. For example, an elementary gcience
unit might include words like temperature, measurement , celsiuqmp
metric, gram, and liter. .Wordfind puzzles, in which the student
tries to find words'hidden in an array of letters, provide an -
.opportunity for students to id‘htify the words in a game setting.
" The WORDFIND program generates .the puzzle and a'solution.

1
doap
Other Uses . ) {

Aside from CAI and CMI, one can find several other educational uses
of computexs. \ \

6. Educational Games

@

.

Therge are more games available on microcomputers than any other type
of prograh Some of these have educational value. Some have little or
no stich use! Be careful. Many of the games are intriguing and fun; how-
ever, if the purpose is simply playing, the use of classroom time is
questionable.. Some of the programs eady mentiored could be classified
as games, e.g., Darts, Three Mile Islahd, and Lemonade %tand. However,
these-programs appear to have some educational value.

— . - ) . P
Other games 1i Chess, Pirates, and Super Invaders may be a lot of
fun but limited in educational value. * : .
7. Programming ' , .
) With the advent of the microcomputer and the associated availability
of relatively inexpensive computers, more and more schools (and individuals)
have purchased computers. This growth of computers has stimulated .interest
in computer programming. One of the major educational uses of computers is .
toteach students to program. In pre-college schools the language most often
selected is BASIC which has been taught with success as low as the second
grade (although we do not recommend teaching programming that early) .
. &
8. Problem Solving - P AN - .

~ t

*:

Learning to program is easily {associated with problem solving. To
solve a problem uging a computer, the individual would typically need to
know, to write programs. Usually in programming courses, students are :
asked ‘to_solve assigned problems However, the two activities can be suf-
ficiently diffetrent to list them separately in this paper.

An excellent set of problems for computer solu4ﬁon at the secondary:
n

school level was originally developed by Earl Qrf anll Diana Hestwood. These
are avallable as card sets entitled Computer Conversations and More Computer
Conversations from The Math GrOUp, 5625 Girard Avenue, South, Minneapolis,
MN 55419

F
“
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Mathematics Teacher - February 1980 - v 21
Computer Literacy Objectlves—Cognltlve , '
Hardware | - . .
1. Identify the five major components of a computer: input equipment, memory

. < -

unit, control unit, arithmetic un1t,‘output equipment. .

, 2. Identify the basic operation of a computer system; input of data or information, i
processing of data or information, output af data or 1nformatlon.
‘ 3. D1st1ngu1sh between hardware and software. s

T 4, Identlfy how a person can access a, computer: for example. ’
1. wvia a keyboard terminal - .
a. a site of computer . ' : 3
b, at any distance via telephone lines .
/Q. fvia punched or marked card
-3. via-other magnetic media (tape, diskette)
5. Recognize the rapid growth of computer hardware since the 19405.
6. Determine that the basic components function as an interconnected system under
- the control of a stored program developed by a person. 2
' 7. Compare cqomputer process1ng and Storage capabilities to the human bra1n,
listing some general similarities and;‘@ifferences.

o /

»

Programming and Algorithms

1. Recognize the definition of: "algorithm." R s oo
2, Follow and give the corredt ‘output for a simple algorithm. : ) e~ :
3. Given_a simple algorlﬁhm explain what it accomplishes (i.e., interpret and generallze.
4, Modlfy & simple algor1thm to accomplish a %ew, but related task. -
" 5. Detect lagic errors in an algorithm. - . - |
N 6. Correct errors'in an improperly functlonlng algorithm. |
7. Develop an.algorithm for solving a specific’ problem. . ‘
8. Develop an algorithm .that can be used to solve a set of similar problems.
\ Software and Data Brocessing
\ 1. 1Identify the fact that we communicate with «omputers through a binary code,
. . 2, 1Identify the need for data  to be organized if it is to be useful. .
L 3. Identify the fact that information is data that has been given meaninq. .
" 4, Identify the fact that data is a’'coded mechanism for communlcatlon. *
5. Identify the fact that communication is the transm1ss10n of information v1a M

coded messages. : . .
6. 1Identify the fact that data processing involves the trangformation of data by
means of a set of predefimed rules. .
. 7. Recognize that a computer needs 1nstructlons to operate.
8. Recognize that a computer gets instructions from a program written in a programming
language. i -
. 9. Recogglze that a computer is capable of storing a program and data.
10. Recognize that computers process data by searching, sorting, deleting, updating,
. summarizing, moving and so on. : L2 T :
11. Select an appropriate attr1bute for ordering of data for a particular task.
12, Des1gn an elementary data ‘structure for a given application (that is, provide order
for the data). .
13. Design an elementary coding system for a given application.

Applicationg .
1. Recogniz€ specific uses of computers in some of the following fieldsy,
a. medicine - .o ' L
b. law enfércement i, recreation
c. education . 'j. government
d. engineering : * k. the library . . ‘
. e. business S 1. creative arts = w
‘ , f. transportation . . . ’ d
g. military defense systems .
h., weather prediction . ° . o

Aruitoxt provided by Eic:
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Identify the fact that there are many programming languages suitable for
-particular application for’'business or science.

Recognize that the following, activities are among the major types of
applications ‘of the compufer; . .

a. information storage and retrieval

b. simulation and modeling~ .

¢. process control dec1s1on—maktng

d. computation . -

e. data processing

Recognize that computers are generally good at 1nformat10n—process1ng
tasks that benefit from the followingw *
a. speed :

b. accuracy
c. repetition
Recognize tiQt some limiting considerations ﬁor using computers are as
follows: ,
a. cost
b. software availability ' -
c. storage capacity -y -
Recognize the basic features of a computerized information system.
Determine how.compuyters can assist the consumer.
Determine how computers can assist in a decision-making process.
Assess the feas1b11;ty of potential app11cat10ns.
Develop a ‘new application. =
.- . /

Impact = . >

1.

10.

11.

12,
13.

-Dlstlngulsh among the following careers:

a. keypuncher/keyoperatoy
b. computer operator

c. computer programmer

d. systems analyst

e. computer scientists

Recognize that computers are usej\to commit a wide variety of serious crimes, .

especially stealing monéy and stealing informatian. :

Recognize that identification codes (numbers) and passwords are a primary
means for restricting the use of computer systems, computer programs, &nd

data files,

Recognize that procedures for detecting computer-based crimes are not we 11

developed. ¢ .

Identify some advantages or disadvantages of a-data base contalnlng personal

1nformat10n on a large number of people (e.qg., the list might include yalue

for research and potential for privacy invasion).

Recognlze several regulatory procedures; for example, pr1v11ege to one's own
‘file and restrlctlons on the use of universal personal identifiers that help

to insure the intégrity of persdnal data files.

Recognize that most "privacy problems" ‘are characteristic of 1arge 1nformat10n

files whether or not they are computerized,
Recognize that computerization both increases and decreases employment.

Retognize that computerization both personallzes and impersonallzes procedures

in fields such as education. . ’ ¥

Recognize that computerlzation can lead to both. greater 1ndependence and

dependence on one's tools.- &

-

Recognize that, whereas computers do not have the mental capacity that humans do,
through techniques such as artific1a1 intelligenge, computers have been able to

modify their own instfhctlon set and do many of thé informatipn-processin
that humans ‘do. - .

t/% tasks

Recognize that alleged "computer mistakes" axe usually mlstakes made by people. ' T
Plan a strategy, for tracing and correcting a computer-related error, such as a s

bllling error. _ ..
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4. Explain how computers make public surve111;EZE\mére fea51blez; _ 23\ “r
15. Recognize that even though a person does not go near a computer, he or |
. she is affected 1nd1rect1y because the socke€ty is dlfferent in many sectors ‘i“T
. as a consequence of computerization. , ’ i
16. Exlain how comguters can be used to effect the distribution and use of \ v

economic and political power.

/
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Computer Literacy QObjectives - " Affectiye

, TR
e -

1,
2,
3.

4,

R

*

.théyen an opportunity, spends some free time using a compyter.,

o't

Does not feel fear, anxiety, or 1nt1m1dat10n from computer experlences.
Feels confident about his or-her ability to ‘use and control- comp S.
values efficient inforpation processing provided that it ‘does not neglect |
accuracy, the protectlon of individual rights, and social needs. : '
Values computerization of routlne tasks so long as it frees people to engagq
in other act1v1t;es and is not done as an end in itself.

Values 1ncreased cqmmunlcatlon and availability of information made p0551b1e s )
through computer use provided®that it does not violate personal rights to )
prividacy and accuracy of personal data. ’ :
Values economic benefits of computerization for a soc1ety.
Enjoys and desires work or play with computers, espec1ally computer—ass1sted
learning.. - )
Describes past experienses with computers'with p051t1ve—
like fun, exciting, challenging, and so on.

v e

\

éfective words,
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N ‘ ) Margaret Bingham 25 °
? Instructional Computing Coordinator .
- : ‘North Carolina Department of Public
) _ . Instruction '
) *proposed . ’ "
One-Week Computer Literacy ‘Course
pay 1l: Historical Developﬂg;;\of Computers és ‘#
1. Objective - The student will be able to understand the historical development
of computers. . ’ . : .

>
’

2. Content Description - Suggested activities'will develop an understanding
and appreciation of . . -
a. the early counting devices,-
b. the four generations of computers - post=1940, '
c.’ the difference in analdg and digital computers, and ,
d. the people involved in the development.

o

3. _ Suggested Activities
) +Teacher/students:
a. discuss first useé of and need for "compﬁkers": fingers, pgpblés, etc.
b. demonstrate use of manual and mechanical devices: abacus, slide rule,
adding machine, etc.
c.’ develop a historical time-line display of computing devices and computers

‘d. mpare the four generations of post - 1940 computers
e/ show any available films, filmstrips, or slides
tudents _ ‘ ) '
a. make a visual display(s) of people involved in computers: mobiles,
sters, slides, etc. . .

b. ‘"print" a newspaper of articles on computers and their-inventors -
c. make.a card or board game on the history of computers ° .
d. co&?ect examples or pictures of analog and digital "computers®

‘

pay 2: Computer Applicatioms in Society- b N

. M “.
1. Objective = The student will be able to understand the widespread applications
, .and implications of computers to today's society. - .

2. .content Descriptjon - Suggested activities will develop an underétanding'and
appreciation of - ‘

a. the various uses of computers in all facets of society, <
. * b. the growth of computer applications in the last 40 yéérs,'
Ce the'educational applications of computers, and -
d. the possible areas that computers may be used in the future.
3. Spggested Agtivities - , ' .
. aJeacher/students: / . : , !
a. identify specific current, and potential uses of computers in
. 1. * hemes and recreation : - :
F 2. business and. industry Co. «
© 3. medicine ) ' . ~
4. law and law enforcement . ¢
5. engineering _ ) ; ' .
. 6. transportatien. ; o /
7. military defense o e . R '
8. weather predictions . , , s
9. research and education . - ' .

10.- libraries and information retrieval
b. ‘discuss other areas of computer applications

AThis gutl;ne«is only.a composite of several N.C. and out-of-state courses,
D a e ) [ . . -
g . provided as a.x ly. vy '
provided a5 a fesource énly. . Vvl Q7
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c. compare the number of areas of computer use in the decades since 1940
d. describe several computer applications in the local community .

e. list several of the major types of computer applications - information .
. storage and retrieval, simulation and_pgodeling, process control,
v computation, ‘data processing ' . -
Students: * ’
a. clip articles from newspapers and magazines on computer, applications ‘
for reporting and display -~

¥ b. wvisit a local business or site that uses a gomputer - on—s1te Qr via
" ' terminhl >
c. collect information on why and when several local computer users 1mplemented
the computer into their work

d. collect computer - related or - printed information that is recgived 7
by consumers . .
i . e, select one category of present or poss1ble future copputer use and © .

"predict" what the computer application will be in 2001 - | .
Day 3: Impact of Computérs on Society - Careers and Job Opportunitfes

-
3

1. Objective:; The student will be able to recognize the careers directly related
to computers and to understand the effect of the computers on job opportunities >
in general - past, present, and future. .

1]
.

2. Content Descriptibn - Suggested activities will develop an understanding »
and appreciation of \ -
a. the vocations directly related to computers
b. the training necessary for different types of computing jobs,
- c. the changes in, creation &f, and elimination of various careers and
occupations as a result of the use and improvement of computers,
. ‘ d. the current ehployment opportunities requiring computer e&xpertise,
" e. the future 1mpllcatlons of the effect of computers“en certain vocatlons,

and
s f. the many programm:.ng languages suitable for particular appllcatlons and ’
- the training necessary. - ‘

* 3. Suggested Activities ' ’ ’ : >
Teacher/Students:, . -
a. d1st1nguish between various computer-related careers - key puncher/ -~ %
key operator, computer operator, computer programmer, systems analyst
systems manager, A -
b. discuss the training required for the various computer-related careers
- c. thake a llSt of job opportunities that have changed in some way due to
' computers since 1950
d. 1dentify possible future employment that will be created, changed, J
. or eliminated by computers (,
e. 1list the various programming languages, discuss their development,
and the training necessary for mastery

Students: . . b

a. clip newspaper and maga21ne want ads for computer—related jObS or ads . .o
specifying computer expertise in a job usually not associated directly
with computers. . ~

b. investigatethe use of computers by guldance counselors and students .

c. interview a person who uses a computer to discover what training he/she
was required to have and whag'additlonal training would be advantageous A
" ) ‘d. research magazine ads and coilege bulletins for the time period 1950-1980 :
; . *to compare the increase in the references to computers

e. locate and show 1950 'and 1960 fiims/filmstrips that predict what the ‘
s "future”-will be like as a result-of technological advances )
f. create a futuristic career involv1ng a computer; describe the role of

the computer

¢
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" c. isplay different input, storage, and output media : -
N . F .

. 3

27
4: Impact of Computers on Society - Limitations and Disadvantages

*

ob)ective The student will be.able to identify and understand the limitations

of the computer for certain applications and the potential abuse and inconvenience
of computers. ®°

* L4

Content Description: Suggested activities will develop an understanding

and appreciation of

a.” the limitations of computers for some applicationms,

b. the limiting considerations (cost, storage, capacity, software availability)
for using computers,

c. the use of computers for criminal agtionms,

d. the advantages and disadvantages of data bases, and

e. the occurrance of "computer mistakes" - their origin, the effect on
thenrecipient,‘and the poss1b}e procedure to correct them.

Suggested Activities i . -

Teacher/Students: ' ‘ ' e
a, discuss "jobs" that computers are currently incapable of performing
and_why - .

b. list known misuses of computers - sw1nd11ng, selling of mailing lists,
invasion of privacy, unlawful use of equipment, etc.

c. identify known data’bases and their access procedures

Students:

a. report on “an interview with a "victim" of a "computer error"

p.' interview a sampling of 10 people to determine their opinion on "Computers
‘are responSible for dehumanizing governmental/buS}ness activities with
citizens by assigning numbers to people." .

'.c.. research and- report on state and federal 1egis1ation to control computer crime

& 3

5: Identification of the Computer Hardware ‘and Its Function

) -
Objective: The student will be able to recognize the components of a
computer and to understand the function of each component.:

Content Descriptjion: Suggested activities will develop an understanding

and appreciation of

ap the five parts of a computer - input, output, storage, control and arithmetic,

b. . the function of and the various deviceés for each of the five parts of a
computer, -

c. the role each of the five parts plays in the probiem-solv1ng process,

d. the advantages and disadvantages of different types of input-and output v
materials, and

e. the/activlties that computers can/cannot perform bétter than humans' can.,

Suggested Activities
Peacher/Students:

- a, describe the five parts of a computer ‘and their function

b. display various types of the five parts - past and present

c. 1identify the advantages and limitations of the various computer

. ., components discussed

d. 1list the improvements in efficiency of operation of the computer
components-historical time-line display . . ‘

Students: . <. B

a. perform a problem—solv1ng task as a computer .would, then compare to the
cprresponding human action

b. mulate the computer activities im calculating 2 + 5 -

..
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RESOURCES ON COMPUTERS . 29
’ August 1980 oL
LY

BASIC - ‘A UNIT FOR SECONDARY SCHOOLS, by Donald D. Spencer -- Ormond Beach:

Camelot. 2nd Edition, 1980, 96pp, $3.95 .
Best we've seen yet to serve as a text on BASIC for student and teacher;
buy a flowchart template and Set about producing personal programs for

leisure, instruction, or recordkeeping. ‘

BASIC OMPUTER GAMES: Microcomputer Edition, ed., by David H. Ahl. New York:
Workman Publishing, 1978. 8% x 11 paperback, 183pp, $7.50.
Approximately one "hundred program listings in BASIC <danguage for use on

microcomputers. Good for use as motivational devices, for studies in computer

programming, or .as models for your own instructional programs. .
COMPUTER APPLICATIONS IN INSTRUCTION: A Teacher's Guide to Selection and Use,
by Judith B. Edwards et al. Ney Hanover, New Hampshire: Time Share Corporation,
1978. 8% x 11 paperback. .

Intended ‘for elementary and secondary teachers in all subject areas.

Gives a practicél guide for using computers in school, including hardware,
programming languages, and different roles the computer can play in
instruction. Contains chapters on Essentials of Hardware and $oftware,
Instructional Uses, Selecting Computer-Based Instructional Units, andv
readings in various curriculum areas. Well-written, east to understand.
Full of good examples. Extensive bibliographic references. )

COMPUTER AWARENESS BOOK, by ‘Donald D. Spencer - Ormond Beach: Camelot. 1978,

$2.50. - . .

First and 2nd grade in%roduction with adult help--a great deal of %ollow-up
on terminology reguired: "flowchart", "program", "computer programmer",
"BASIC"; probably.most useful for bold black line illustration (suitable
for coloring) after an introduction and actual use of a terminai.

COMPUTER DICTIONARY, by Donald D. Spencer = ormond Beach: Camelot. 2nd Edition,

1979, 160pp, softbound $5.95, hardjound $9.95. 2 '
whether for computer g‘éreness or computerr literacy, all #edia centers
requirfe a key to the/agmputer lingo in the reference-collection.

THE COMPUTER QUIZ BOOK, by Donald D. Spencer - Ormomd Beach: Camelot. 1978,

128pp, -$5.95. . - —-— ’ .
After studying or- teaching an introductory course in computer science or
data processing, nse these multiple choice questiohs and'cross&qrd puzzles
to ‘test yourself or your students; nine chapters cover from history of
computing through' applications and equipment to numbers systems, codes

.. and occupations.

THE HOME COMPUTER BOOK, by Len Buckwalter. New York: Simon’s Schuster, 19%8.

5% x 8% paperback, 254pp, $4.95. . . ‘
A very readable history of the development of the computer, leading up to
the microcdmputers on the market today. siﬁple explanations of micro hard-
ware and how computers do what they do; things to consider when building
or buying a microcomputer; generél‘ﬁegcriptionS\of applications at work
and home. Sixty-eight .pages of program listings in BASIC could provide
good models for your own programs. Extensive glossary. o,
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" *SCHOOL MEDIA SERVICES AND AUTOMATION: A suyvey and annotated’bibliography
’\\\\5’ of the professional iterature related to pﬁZ automation of Scheol Library Media
Bervices, K-12, by pan R. Twaddle, School Library Journal, Summer 1979, pp. 257-267.
A§&ev1ew of the lfterature from 1957 to July 1978; good examples of automation
-werking for improved media services at the school level-computerized catalog,
¢ circulation systems, centralized processing or improved subject access; ' .
67 item annotated bibliography. ca .
THE STORY OF COMPUTERS, by Donald D. Spenggr'- Ormond Beach: Camelot. 2nd Edition,
1977, .64pp, $3.95..° . s
- Coyers who's, what's, and how's of a subject fear d by many adults; written
for the 3rd grade up, it will be helpful for all who are timid about déallng

with the technology which runs our lives every so—-ms;.-dmuslyi sometimes
Nﬁg “ silly cartoons of varying styles do not distract and in general carry thg’
) intended 1nformat10n. , f: -
L : 4 ¥ i ) v?i R

USING BASIC’IN THE CLASSROOM, by Donald D. Spencer - Ormond Beach- Camelot. i N
1978, 224pp, $9.95 %
Fortunatel e title is misleadinig. It does a lot more than 1nstruct in
~ the use of BASIC, the computer language most appropriate for schools. " Good
talk on planning for the use of computers in the school®whether time~-sharing
or micro-computers; discusses methods for teaching computer use; self- ‘ .
teaching, short course, integrated, computer science course, and extra
curricular activity, provides ov%rview on equipment compﬁnents: =

_«/‘1 WHAT IS A COMPUTER? by Marion J. Ball. New York: Houghton-Mifflin, 1972,
$2.85 paperback. > . .
A beginner's bodk about computers. Child-like drawings and simple
explanations of basic computer parts and their functions, .Good, for useg
with students (and with teachers who are pretending to look for information
. for their class). Excellent introduction to what computers are "all about.

. YOy JUST BOUGHT A PERSONAL WHAT?, by Thomas Dwyer and Margot Critchfield, .
Petersborough, N.H.: Byte Books, Subsidiary of McGraw-Hlll, {no date) '
8% x 11 paperback, 343pp, $11.95.
. An excellent resource for teaching beginners how to talk to their microcomputer.
Orient toward process rather than toward equipment. XAssumes that reader
has an entry-level understanding of what computers are and how ey work.
© Full of exercises in programming which move from very simple to relatively
compltex patterns, building the reader's capabilities. Numerous programs

in number games, word games, space games, home finance, and small business. s
Will train reader in good procedures for programming and in understanding the -
microcomputer's capabilities.’

e Q,ﬁ, M . ¢ -
BE A COMPUTER LITERATE, by Marion Ball and Sylvia Charp, Morristown, New Jefsey:,
Creative ‘Computing Press 1977, 6lpp, $3.95. : ’

A basic introduction to computers for middle school and up.

Pl

ARE YOU COMPUTER LITERATE? by Karén Billings and, David Moursand Salem Oregon:
[ - The Math Learning Center, 1978, $6.95. : .
An\gnformative exploration of the world of the computer. Chapter quizes
and final exam are included. = _ ' '

-
v

A . MIRACEL IP: THE MICROELECTRONIC REVOLUTiON, by Stanley L. Englebar New‘York:
| *. lothrop, Lee and Shephard Books. 1979, 123pp, $6:95. “\Q
A fascinating account of how the microcomputer - the miracle chip - evolved,
N how it works, and how it can be used. Strengths of the book are in the .
readablé deéscription of involved electronic concepts and in the personaliZzation
of the advances in microelectronics. Good introductory book on computers ‘
for middle school and above. - . - - -
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* COMPUTER PROGRAMMING BOOKS: . ’
COMPUTERS AND MATHEMATICS, by James Poirot and David Groves, Manchaca’, Texas:
Sterling Swift 1979, 444pp., $21.95 with MICROCOMPUTER WORKBOOK - Apple II
‘ Edition and TRS-80 Edition, 1979, $4.95 with ‘courseware (cassette $4.00, . v
disk. $50.00) .o
BASIC AND THE PERSONAL COMPUTER, by Thomas Dwyer and- Margot Crutchfield,
' . Reading, Mass.: Addison-Wesley, 1978, $12.95. - :
COMPUTER PWMING IN THE B}\SIC LANGUAGE, b'y Zeney P. chobs,‘ et al,
Boston, Masss: ~Allyn and Bacon 1978, $9.00. Teacher's guide $3.00.
: PEPiIOISICALS FOR COMPUTER USE
Several pefiodicals for computer hobbyists. These do not.use a highly technical
approach, but do assume some understanding of microcofiputers. To varying degrees,
L4 they contain articles about e uipment, applications, procedures, reviews of books, VI

'l{lC

’ / issues per year; Single issue $2.50; 1 year $15,00. Suliscription Department,

hardware and software, listinds of programs, and advertisements of computer- T
related products and servicesg : .
A
COMPUTE: The Journal of Prdgre}sive Computinge.
Six issues per .year; Single issue $2.00; 1 year $9.00. Circulation
_ Department, P.O. Box 5406, Greénsboro, NC 27403 )

. . . P

-

e [y

COMPUTING TEACHER ’ . . \
. Six issues per academic year; subscription only; 1 year $10.00. Subscriptions,
g Computing Center, Eastern Oregon Statg College, Le Grande, Oregon 9785
2 N

CREATIVE COMPUTING: The #1 Magazine of Computer Applications and Software. elve

‘P. 0. Box 789-M,\Morristown, NJ- 07960
80 MICROCOMPUTING: The Magazine for TRS-80 Users. Twelve issues per year;
single issue $2.90; ¥ year $15.00. Subscription Department, P.O. Box 981,
Farminydale, 11737 oy ; .
INTERFACE AGL: Computing for Home and Business;Appliéétions; Twelve issues
per year; Single issue $2.50; 1 year $18.00, Circtulation Department,
16704 Marquardt Ave., Cerritos, CA 90701 ' .ot *

i 3

[

~

ON COMPUTING: Guide to Personal Computing. Four issues per year; Single
issue $2.50; 1 year $8.50. Subscription Department, P.O. Box 307, ¢,
Martinsville, NJ 08836 : .

PERSONATL COMPUTING - Twelve issues per year; Single issue $2.00; 1 year $14.00.
Circulation Department, 1050 Commonwealth'Avenue, Boston, Mass. 02215 Coe

¥

gFRSER'S MAGAZINE - Four issues per year; éingle issue $4.00, 1 ygar $12.00.
Robert Purser, P, O. Box 466, El Dorado, CA 95623 (good software directory)

®

+ TRS~80 APPLICATIONS SOURCEBOOK M#Radio Shack: #26-2113, $.99 (listing of ' .
TRS-80 applications directory) ’ .

[y

* AUDIO-VISUAL MATERIALS FROM CAMEIOT PUBLISHINé CO. \

COMPUTERS Foﬁ KIDS,'by pondld spencer.. Designed for use in the elementary
school -classroomMor as an introduction for anyone to the world of computers.
Includes 2 books, Sixty 35mm color sktides, tape casgettds Teacher's Manual,
and poster. No. 1039, $75.00 '

-
‘.

+ This is not a periodical » L . "y
- .4 THese materials are.in the process of being reviewed. on - .
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' THE éghPUTER. A 40 slide/cassette! presentation of secondary schools and above -
which introduces in an eiementary way the basic toncepts of computers and
computer programming, lncluding microcomputers and the BASIC language.

' No, 1101, $70 0Q \ .

HISTORY OF COMPUTING. A 40 slide/cassette presentation on:calculating machines
. and computers om prehistoric people to microcomputers. No. 1102, $70.00
4

COMPUTER USAGE/APPLIC TIONS. +A 40 glide/cassette program on-computers in
. law, medicine, 1 enforcement, business, education, government, sports,
etc. No.. 1103, $70.00 . 7
- ) - :
INTRODUCTION TO COMPUTER SCIENCE. An 80—31ide/cassettedfzggram for secondary
and above. It in gaéﬁ the history, application an mponents of a
computer (includinfy micros) and discusses programming in BASIC. No. 1104, $120.00

. .
Materia}l provided by the Division of Educational Media and suppllmented by
sion of Management Information Syifems

/

the Div




-Resources on Computers - Supplement o
. . November 1980 . .

Books . ' { 4

Computers and Education, by James L. P01rot. Manchaca, Texas: Sterling Swift.
1980, 89pp, $6.95. This text is desigged to aid teachers and administrators

in becoming familiar with the use of the computer in educational applications,
both in instruction and admlnistratlon. .
‘Micro¢omputers and the 3 r's: A Guide for Teachers, by Cﬁ%ﬂstlne Doerr.

New Jersey: Hayden. 1979, 173pp., $7.95. This book is a suitable reference

or a text to acquaint teachers with the wide range of computer and microcomputer
applications at the secondary level.,

Q .

Home Computers: A Simple and Informative Guide, by Scott Corbett. Boston:
Atlantic Monthly Press, 1980, 115pp, $4.95 paper. An easy to read text on the
mlcrqcomputer. Subjects discussed range from "Computers We Already Live W1th"
to ?Computer Language" to "Computer Crime and 2Abuse.”

i {
Computer Capers, by Thomas Whiteside. New York:/ Crowell. 1978, l64pp. This

book surveys the new breed of ingenious thieves who exploit the flaws in computer

systems and security, telling of creative schemes in an engaging- style. )

Microcomputer Systems and Apple BASIC, by James L. Poirot. Manchaca, Texas:

Sterling Swift. 1980, 48pp, $8.95. -This book conta1n§ general information

on computer development, microcomputer system organlzatlon and flowcharting.

The computer programming sectlon, however, pertains to the Aple II mictocomputer.
R v /- .

Computer, Literacy Show and Tell Kit. Manchaca, Texas: Sterling Swift. 1980,

659,95, This kit consists of a ring binder containing nine computer componenﬁz

‘ on skin-packed pages with explamatory text. The components are abacus, punche

.

-cards, magnetic tape, disks, transistor-resistor-capacitor, diode, circuit board,
integrated circuit, and ‘a stuffed circuit board.
Audio-visual Materials 3
Modern- Talking ,Picture Service
Call 7%4-392-0381 within 14 days of date desired. All lémm films; free.
Some call It Software ‘

//,\\\\‘ About Computers -

Thinking?? Machines (Southern Bell Film)

%
Booklets ;
Facts on Computer Careers - pamphlet American Federation of Information
Processing Societies, Inc., 210 Summit Avenue, Montvale, New Jersey 02645.

Computer Careers - booklet, Business Equlpment Manufacturers A55001at10n,
1828 1, Street, NW, Washington D.C. 20036. ) ;

1
. '
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Computer awareness means "becoming aware of the extent to which -
computers influence our 1ives."”. Among other things, they record your
birth and hospital records; schedule your classes in school- and recoxd
your grades; calculate ydur salary, withhold your taxes, %and print your
paycheck- and they will probably bill your relatives for your funeral
bill. ‘Because of the advent of the readily availgble and cheap micro-
computers, computers can now be used inh the home for recreation and °*
hobby, to maintainsfinancial records, balance theck books, and even con-
trol lights and appliances. o .o o

- N

This is a program which will in & three to five day period, attempt
to help prepare-the eighth grade students to live in a ‘world in which
computers affect almest every aspect ‘of their lives. .

The ultimate goal at(the Junior High School should be a program in
"computer literacy"-~being able to take an idea and express it in such
a way that the computer ean carry out your fntent. However, this can be
achieved only by hands-on experiences and practice and will require more
hardware and more time than is currently available. -

-

1I. Objectives. - - - o

&

4

The students will learn°°

1. The history of computers and computing devices.
' 2, The parts of a computer.
3. What computers can and cannot®*do and where they are found,
& .

.
~ hd * .

III. Outline ' e -
A, Lesson 1 - Thé History of Computers and Computing Devices
(2 periods) . . ° v

T

1. _Show the filmstrip "History of Computing Devices." Havé a
discussion about’ why people need computing devices, what
delayed the production of the high speed’ computer until the

.1940's, and the differences between digital and analog
computers.

2. Give each student a set of Napier Rods and show them how to

work a computation problem with them. Discuss the advantages

and limitations of these rods. 2

. 3. Have the stuflents work simple addition problems on the abacus. N

Is this a digital or an analog device?-

4.” Have the student work problems .on the —ﬂgck" calculators.
What type of device is this? -

5. Giver a classroom demonstration of how fast the. "ApplerII"
- microcomputer can work complicated problems.

4?,) -
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Lesson II - The Parts of a\ Computer ( 1 period)

A

4
Using the overhead jnd Bell Telphone's CARDIAC, show the

__steps a computer goes through in solving a problem and

* Open tfie “cover on the "Apple II" and let the student ‘see

identify wlrat .each part of the computer does.

Show the filmstrip "Parts and Functions of Computers.'" Have
students examine different types of input devices (tapes,
carde, paper tapes, and keyboards). Discuss the differgnt
types of output devices. ’
. ¢
Give a demonstration with the "Apple II" computer showing
how a cassette tape récorder can.be used as both a memory .
and an input device. Use the disk and explain how it works.

its inner works. A

Lesson III - What computers can and cannot 'do and where they are
found (2 periods) . }

1.

.
Lo

Show the filmstrip "From Pebbles to Programs - Part 3.”
Digcuss the ways a computer might be used in the home, by
government, by business, by airlines, by banks, weather
forecasters, or in the space.program. Discusé*things you
would not expect a computer to be able to do.

Discuss the type of work, education needed, pay and job
availability for these computer related jobs.

4 ) .
.a. Data Preparation Clerks .
b. Computer Equipment Operators
- ¢. Computer Programmers v . ,
d. Systems Analyst
e, Computer Service Technicians ) .
f. Mathematicians, Engineers and Scientists W

g. Sales Representatives

Divide the students into three groups and have a group work
at one of our two terminals ot at the Apple II computer.
Make sure that each student gets to spend some time at ‘the
keyboard interacting with the computer doing some math drill
or simlilations. :

N -
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Page Three ) : ‘
* IV. Evaluation ) o v
Part I ‘ . Y

A. "List three types .of places where a computer is used.’

Al.. ' . ",‘l.a

Iy - < T ¢ -

B. List three ways you feel the computer will be able to help you
i in the future. ; ¥ .

N

1. L

Part II . ' .
A. Please match the answers in Column A to statement in Column B
by placing the number of the answer in the space before the
¢ statement in Column B.

, Column A ‘Column B
1. Hardware . . .

A form of output”from a’computer which
contains the information the computer

. - has just processed.
.3. On-line -

' . : When more than one person uses a computer
4, _Software at: the same time. i
5. +Chip o A part which was used in first generation

v . computers .
6. Vacuum Tubes '

Being hooked up to a computer over

7. Printout telephone ‘lines.

8. ?1mefshariﬁg A machine which punches holes in cards. )
9. Keypunch . The computer program .
ld” Bugs. » ’ . Errors in a computer program v

! A computer that works by using numbers
11, contyol .o
: " The uni; ,in & computer which directs the traffic
12. Terminal . . An input machine. o 8 ' C
’i',"».:?’" &;‘f":,f .‘fﬁ'f,?, S o R ORS PRRIEh te g T ..~‘
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) Page Four ’ .

. ) B. Please circle the correct answer, - Ll
) . ’ > 7

. ! 1. What is the set of inst;ggsions"the computer uses? ©
. - ~'.£~g_~ g
.« ) ‘ a, program, . o
b. memory ‘ ‘ -

c. statemgnt . ‘ . -

. 2. What machine, with a memory like ‘a calculator, takes a
problem works on the problem and sends out the answer?

. . . . R

: a, chip
b. computer . )
.c. transistor -

~ . 2

3. Which part of -the computer holds the information in étor;ge?

K
[

a. .control
b. memory .
1 ‘ c. ' arithmetic : '
4, Which type of input can hold the most information in the
least. amount of space? '
y a. magnetic tape
’ : b. ' paper tape ‘
c. punched card

‘ Part III - . : . '
B | o

el

1. Read the statements below. When a statement is true about a computer,
. place .a T before the stategent. .

a, Computers get tired#. . -

b. Computers can think for themselves. » - L
. ‘¢, Computers are fast. . . :
-— d. Computers usually make more mistakes over a long period of - -7
. - time than humans do. >, .
) 2, Computers are used in schools, in the airlines and in stores. Choose

. one of these three places computers are used and tell how they are used.

.. 3 Name something you could cgmpére to a‘computer. Tell how it compares
oL . "to a computer. ) ) .
a : . N INPUT ‘PROCESSING OUTPUT" . T
EX: CAR WASH . dirty car washing the car clean car
. . . o .
P
) - ~ . . I

N ‘
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’ ©o ) . APPENDIX

1. Employers og Computer Péople a
. N L ) .
: a, Large businesses employee the most computer people. ) ) i -
i . N . : .
“ ’ b. Next largest employertis the Federal Government (taxes, census, , ‘
’ . . gocial security records, ete.).
. c.- Manufacturers of computer equipment. b ;
.d. .Others - small businesses, schools, data processing firms, . B
hogpitals, etc. . . . o T .o
. ) . > o ’ - d
» .
) “ ! ' R 4 . ¥ ‘., )
. . .
¢ - ‘ \
N t’ ', . 1 . -
. |
' |
. -
. . . - 14
» .
. - ' . . @, . ' °
v N ‘ .
. . . o ‘ ; . .
. e ‘
\ s wt T .
y ﬁ <
A 3 .
. . g
¢ ) .
. - .
. ) . . ~ ot \ o .
‘ © » ® , - ‘,- ”
' . 40 ‘ * .
kl ' -
[ - : .
L .
" i
N v : . .
- -~ '
P\“’ 3 . - . - -
. PN ) . -, . \ .




5

3

i
K

JOB OUTLOOK FOR COMPUTER PROFES$IONS

Demand in 1980

Title - Description Typical Education needed
1979 compared with
¢ Salary 1970
 Data Preparation- Primarily Key- $100-200 Down 25% ﬁigh School
Clerk ‘ Purich operator. . weekly
Computer Equip-. Inﬁhtgfthe progféms $175-250 Up 80% High School
ment Operator and data. Makes weekly ‘
. * *| sure the equipment \
. is operating
S correctly. ) '
Computey Provides the com- $250-400 Up 42% eCollege degree
Programmer puter with the weekly N required for many
- instructions systems '
nécessary to handle 4 .
. o ‘1 information being t .- :
processed . . o
. ‘ __
System Designs and mapages: $200-600 Up 100% ’>Usual}yJMhsterf§
- Analyst computer sysgems . "~ weekly S *. Degree
i - ¢ -
Computer ", L Repairs equipmerit $200-400 Up 100% "2 years: above High
*Technician ° : . weekly School

Y
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Page Seven'y

USERS AND USES OF COMPUTERS

1.

Home ot

a. Recreation And hobby
b. Maintain
c. Storage

Business

a. Pay A
b. W processing

c. Accounts payabl%

d. Accounts receivable
e. General ledger

£, Salés analysis

g. Investment.réturn

-]

8 &0 D

’ [N

Automatic control

a. Automobiles
b. Mixing chemicals
¢. Robotics

nancial records ,
records (recipes, telephone, etc.) -

a

Q

.

Interest calculations
Depreciation calculation
Loan calculation
Inventory control
Financial reports °
Mailing lists

&

4 v

d, Controlling milling machines (etc.)

e. Airplanes

Airlines and Hotels

L

$
a. Reservations
Banks

a. Process checks -
b. Records
- - e
\

Weather Forecasters

-

Federal Government
]

a. Taxes and Social Security
b. Military -
c. Space Program

.

e

4.
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Computeprooks in the Junior High Library

1.

2.

8.

Sound Filmstrips Located in the Math Lab

Computers -at Work, joﬁn Clark, Grosset~and'Dunlap. .

_The Electronic Brain, Joseph Cook, G.P. Putnams and Sons.

" “Phe Story “of Computers, Charles T. Meadows, Harvey House, Inc.

-

Computers: Their History and- How They Work, Ridhard Rusch Simon &
Schuster, - , ,

Ve

Computers, Fred Steinberg, Franklin Watts, Inc. - . ///

Computersf

«

n Vorwald & Frank Clark, McGraw-Hill
The Human Si

of Computers, Daniel Cohen, McGraw-Hill.

-

The Robots are Here, D.S. Halacy, Jr., W.W. Norton & Co.
N

Py

1.

4

=

o,

Computer Series I: An: Introduction to Computers BFA Educational
Media, Santa Monica, calif.
' a. ‘History of Computing Dewices
_b. The Many Uses and Needs for Computers - Part I
c. The Many "Uses and Needs for Computers - Part II '
.d. Computerg today - ’
e. ‘Compu%ers and the World of the Future
Computer Series II: Introduction to CompuCEr Programming, BFA
Educatiqnal Media,Santa Monica, Calif.
a. History of Digital Computers )
b. Uses of Digital Computers . .
c. Parts and Functions of. Digital Computers
d. Flow™D{agramming Introduction
. e. Introdlurtion to Programming - Part I .  °
f, Introduction to Programming - Part 11 ’ .
Computer Series III: The Binary Number‘System, BFA Educational
Media, anta Monica), California. ’
a. Binary Numbers, - Part l .
b. Binary Numbers - Part 2 . 7
c. ‘Binary Numbers at Work - Part 1
d. Binary Numbers at Work - - Part 2 *
Computers: From Pebbles to Programs Math Matters. N
: ’ Co ‘
a. Part 1.
b, Part 2
“c. Part 3 S

(]
¥

N




Page Nine o

Basic Language Proéramming Books Available in the Math Lab ‘ >

1.

3

- -
A Guided Tour of Computer Programming in BASIC, Dwyer & Kaufman, .
Houghton Mifflin. .
Camp, {Computer Assisted Mathematics Program) , First and Second
Course, Hatfield &.Johnson, Scott Foresman Co. .

Communicating with the Computer, Jacobs, et.al, Allyn and Bacon, Inc.

My Computer Likes Me When I Speak -in BASIC, Bob Albrecht, Dymax.

Computer brogramming in the BASIC Language, Neal Golden, Harcourt,
Brace, Jovanovich, -

s

Using the BASIC -Language, Thomas’ J. Miracle, Princeton Junlor High °
Schools ®

QProgramming the Apple 1I, Apple Computer, Inc.
1)

Agplesoft,NApple Computer, Inc.

Apple II Reference Manual, Apple Computer, Inc,

¢ .
An Introduction to BASIC Language and the Microcomputer, Glenn &
Baughman, Middletown School District. .. ’

*

Computer Magdzines Available in the Math Lab

l'

Personal Computing (monthly)

2. Creative Computing (bi-monthly)

"3,

Calculators & Computers
N .
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Introduction i o

COMPUTER SCIENCE IN SECONDARY SCHOOLS:
RECOMMENDATIONS FOR A ONE-YEAR COURSE

o
Jean B. Rogers..
Department of Computer § Information Science
University of Oregon
Eugene, OR 97403

Dick Austing
.Department of Computer Science
Un1vers1ty of Maryland
College Park, MD 20742

]

»

P

v

As computer use continues to grow in everyday appllcatlons, instruction about computers
is also growing; one area where computer~1nstructlon is expandlﬁg rapidly is in the"
'secofidary school. A numbér of schools have recently begun, or are plannlng, courses

in computer science. .

7

. l-
. - - H . . i “‘,/;
Designing and implementing secondary "level computer courses has been d1ff1cu1t because
requirements for content and guidelines for establishing such courses have not been
readily available to teachers and school personnel. If the experience of people who

have set up computer science classes at this level could be gathered and made available

to others planning such courses, e%tabl;shlng these courses would become simpler, with
potentially better results. ° .. ) . . .
~ - .

o

Guidelines for flanning_ & N

(Y
\ g

.

The recommendations for curriculum content and’the suggestiohs for implementing a
computer science course that are presented in this' report are intended to belgﬁidéganes.
The status of teaching about and with computers is changing rapidly and the potential for
new approaches, partlcularly through the concepts involved in personal computing, is
tremendous, Nevertheless, it is 1mperat1ve to address the current and near future
51tuatlon.‘ Doing so hopefully 'will prove helpful to teachers and school personnel who
are planning® computer science courses &t the secondary level.

®
]
o

In addition to using this report,- schools plannlng to begin computer science courses

are urged to seek, out other available resources. .Potential resources are people who

work w1th computers profess1ohally, and people from computer science departments at ~
nearby colleges and universities. These people can ,also be helpful in keeping a secondary "
school computer science course up to date. Because of ?gi rzpld pace of change in
computer related fields, prov1s1on for periodic review of the course and the facilities
should be established from the’ start. New equipment, ne as and new procedures are’
continually appearing in this field™ and instruction should attempt to keep abreast of

these changes. R E
&_/ '

The'Focus - . %

1

’

In defining goals and suggestlng curriQulum content for a coﬁputer science course at the

¥

. segondary school level, it is nedessary to focus on computer science as a part of overall

computer educatlon. Many d1fferent approaches to study1ng computers and computing are- Wﬁ”
possible, ‘and several of them fit into the secondary school context. Some of these are
vocationally oriented. . These aré designed essentially to prepare the sutdent for
employment in entry level positiond. Training in data entt?“computer operation and
similar skills in business data process1ng are examples of this type of course, as are
courses in machine repair and electronlc technician fields.

I 4

Other computer courses that are appropriate at the secondary level are beglnnlngdiﬁgp!”'ﬁlf
N A: '?' o e

iV ﬁ‘?ﬁ

>4
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R in preparing the student for a profe551ona1 career, such as computer englneerlng,

computer programming or information $ciences. These courses might be beginning .

courses from an undergraduate computer science program, moved intact to 'the secondary

school. For these, advanced placement or college credit may be available. Such

courses, however, are appropriate for only a small fraction of the secondary school

population. N '

' .
In contrast, the course described in this repo%t is intended for the majority of '
students at the secondawy level, and should be taught in all secondary schools,
vocational or- non-vocational. lee other introductory science courses at this level, -
it is designed to provide breadth rathex than depth, exposing the student to a variety
of facets of computing; its primary empha is on use of computers as tools to be
. applied in many different circumstances. Todgy's high, school population contains some
~ individuals who will be using computers in busXhess, some in industry and government,
or as tools in research, some for their personal use, and others in applications as
yet unrecognized. Providing all these students with broad knowledge about computing
in general will create a ba$is for them to build upon for their special applications
of computers. N

The above mentioned vocational and pre—profebsional course, plus advanced technical
courses in computer languages, hardware and systems, will be available in speclallzed ' ;
secondary schools and schools with extensive computer education programs. Every

school, however, should -pxauide an intreductory computer science course, available

to all the students in the school. A one-year course, designed as a self-contained

unit rather than as a part of a sequence or as a group of modules ,.about other courses,
provides a highly effective vehicle for teaching the broadly based knowledge needed

by most-secondary school students. . e °

3

" Computer Science , . ’ -

The’ basic course in computer science should be deelgned to teach the student problem
solv1ng in the most general sense. In a computer science tlass, the student will us
the computer as a means of learning problem solving skills. The techniques for prob
solving learning in this context will be applicable by the student in many other -environ-
ments, entirely separate from computing. ' !

-

The students will also learn.the ways computers are used in problem solving at several
levels. - For example, they will learn about’computing tools for their own personal use,
for small groups and organizations such as schools, for large organizations such as
governments. The student will not be practicing solutions of problems using all these
levels of application of computers. That is, they will not be acquiring the skills

of programming as much as. they w4ll be learning about the ways computers are uséd as

tools in many areas, so that they are aware of ,the hroad spectrum of computer applications.

.
. ~

The course*then should consist of appllcatlons-orlented, general interest topics, with )
emphasis on practical use of computers as a tool for pxoblem solving, both by individuals
and by society as a whole. The primary result should be computer literacy commensurate
with the general education level of the student.

y i

we Goals : . \
. . “ Y r
. Thus the goals of fa secondary school combuter science course would be:
( 1.\ To provide the student with practlce in making appropr1ate use of computers as - ¢
— tools for problem solving in a varlety qf circumstances, applying thlS both to’

individual and group problenms. - . .-

i
v @
LA; 2, To provide the student with a reallstlclconcept of thé power, usefulness and

A » limitations of computers.

-

&
[
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3. To provide the student with knowledge about the role of computers in current .
information- processing and the effect on social structures of the application of
computers. .

4. To provide the student with a context*'from which "to consider possible future
directions in computing. . L .

° - . | .

Programming . . . \ e

»

To accomplish these goals, the student would ,learn how to use a computer, including
learning to program. Students should begin Solving problems early in the course and
‘programming tasks should continue throughout the course. Bdth\in'gxamples‘used in class
and in problems solved by students, -structured programming techniques should be used in
development of the solution, from a prose statement of the problem, throngh levels of
progressive refinement, ungil the actual code (the program) is produced. _' .
Problems studied should range from simple, with program solutions involving only a few
. lines, to complex, with program solutions involving several subprograms. Some of these
programs shquld be individvally done and some should be group projects, yielding
experience in team management. Students should be. encouraged to present their ‘own
problems for solution and to seek out others in the school’ for whom they can do ’

¥ ' programming. g -

Study Topics .

4

. . . 2
The following list contains a topics appropriate to a one-year course in comptiter

. science at the secondary school \level. The ordering of and extent to which topics
are to be covered will depend on the local implementation, and on the interests of’
the teacher and the students. ’
defining the, problem
breaking the problem into smaller subprpblems‘g
until the solution is evident )
the concept of the algdrithm v ‘.
graphic representation af the solution

problem solving,

. ‘ including

I

» . N
/ '

Programming methods, . structured programming techniques
" including . programming style ’
' ’ documentation
manual reading
debugging

: Programming language, ' details of a languagecéyntax
e including - . control structures
‘ . functions and "suproiftin‘es : ‘
. .. user interface (input/output)
. simple data structures .
) i . simple sorting and searching .
) ' simple file structures . .

file manipulation

]

:%\;)M

Computer environment, types of systems (batch} interactive, distributeé), .
‘including ' computer languages, including "natural 1aﬁguages"' . :
‘ communications networks -
- microelectronics : ‘

-

.hardware compdOnents and organization
software, including library and user-written
data storage .(sequential and random access)

. N v .

A

P
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Areas of application, eduoation .o, . : >

* _including ] * research
~ e e " music, art and design
- » - entertainment . ™
N . government and law ° »

’ health °

) business ‘ '
. - ' . engineering . .

N v libraries .

A .
o

Examples chbsen €rom . modeling and simulation
applications in ’ information storage and retrieval - .
- artificial intelligence . . v -
. ' process control . ,
T - arithmetic calculations, . -
) _electronic funds'transfer - ,
word processing

N 3 e
personal computing . . .
’
History of computing . from the abacus to modern computing T
- . _ people and events ‘ o ' \
° trends and predictions .
. specific problems whose s6lution had special

effect on the development of computing _

"Social and ethical " benefits to users
implications economic effects

privaéy and security
computer crime| .

ecareers in computing

’ so

. . futuristics, ] . .
.- Some areas from which programming ‘assignments might be chosen: o . .
. - - . ,° L d
Graphics . Business o .
Surveying . Mathematics’ )
School Activities Nav1gat1op
. Games . Social sciences
.Statistics Word processing » ‘
Humanities Sciences —
, B ' ~ ‘

Prerequisites . .

> Lahd

I3 s
Y

Academic prerequisites for a computer science gourse at the s=2condary level are
frequently either elementary algebra or geometry. These are not content prerequisites;
while a very large part of computer science is ‘'mathematics, little mathematics is used
in beglnnlng levels. Rather, the experience with problem solv1ng that one has in
s;udylng mathematics is useful for problem'solv1ng in computer s01ence. }

In'all cases, provision should be made for the teacher to waive such prerequisites,
as, there are many students who are unsuccessful in standard mathematics programs but
who may be very successful in the computer science course recommended in this report.

Languages . J _"[ y # 9

~ . N
Programmlng should be in one language, and to some depth. The language available shpuld
be fairly simple, but powerful enough for meaningful programming, and should be wide
used, rather than a hypothet1ca1 or specially created language. BASIC has enough
L. capabllity for thie, course and is commonly available on most systems. 4Even, though most
. ,stﬁdents will only have accéss to one system and one language, they should be awate of

< 4
.
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other types of machines, of other sysfems, and other languages, including very hi‘g}_l~
level languages as well as assembler d machine languages.

3 : : - .

Prograﬁmigg_Style ) -~/ '

Throughout the instruction and practice'in programming, good programming style should

be emphasized. Even the simplest programs should be written in a manner that makes

them easy to read and understand. Having students- read and comment on each other's
programs is one means of improving readability. Good documentation should be required
as-a regular part of all student programming. Efficient use of computer time and memoxy
.should be encouraged, but not at the price of human understanding and use of the program.

Facilities o ) . - 4 .
e This course will require the use of computer equipment.’ The requirements for facilities
" are flexible, but an interactive computer system is preferred. The system should have
adequate storage available for student pypgrams and.files. Microécomputer systems of
many kinds have sufficient capabili;thor this role and dge used in many schools. Hard
copy capability is very helpful in the school settiné, W many teachers f ing it
essential. - - . b, ’ :

Wh;{ever the specific configuration of the system, there should bé enough computer power
available to provide each student with frequent hands-on experience and fast enough
- response time to keep ‘the student from being discouraged and losing interest. An

, qpprox}mation of the needed facilities would require one terminal or microcomputer for

s each 15 to 20 students involved in computing. This would provide each student with about
two hours per,w@ek‘usgge. Serious consideration should be given to postponind the
impLementati&n of a compuper’sqiepce course if'adequate facilities are not yet available

s in the school. } - . : : - ; ” LU . -

. 1 \ HERRR - . . - - )
. " ¢ - T . .
™ Access <  _°© A . < /
. . —s__ ., “ . ' s . . . .
. ‘ Access to the maching should be easy and flexible. When' possible, students/ should be,
able to*’se the compu eg@putside of regular class or school hours. Optimally, all
r.

students; not just t é§gurrent}y enrolled in a_ computer science class, should have

access to the’com . !
. ' v ! - L
3

.When a computer systef ié’p;anned%for ﬁgé in both schgol administration and instruction,
special care must, be taken £6 assure that students have Sufficient access on an appro-
priate time schedule, and that administrative use does not interfere wi@h instructiondl -
use. N BN

! Y ' * - - ) //

~

- Library Programs T . ' S , /' R .
S . L .t ) / . .
An important consideration is that hands-on experience with a computer should sta '
immediately at the beginning of thelcourse. This implies that there will be a co?*ection
of library programs available for students to’run as a preliminary tg writing their own
programs. -Library programs-need not be numerous, but should be /c é%ully chosen; they
-should be well written and have good user interactions. 1In a itiga, these programs
can provide working models for-student programming and maintégn»high interest levels
while the studént is a novice., oo /
. - . ° /
Machine manuals, programming manuals and other external #ocumentatiqn should be readily
avgilable at the computer site. Other materials on computer use and applications,
including books and @agazines,-should be accessible in the school %ibrary as supplements

L4 |

to the manuals. . . N

. . Academic Credit . Co -
. L] 1y i / . )

) ' :/ )
Typically, computéer science has been ihitiated in secondary schools through the

N

s .
.
. v ‘ . /) | raud
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mathematics program, but it has also begun thrgggh science or busjiness programs. .
Academic credit has usually been given as mathematics. Specific implementation of a
new course will depend on local circumstances and administrative structures, with the
course being taught through whichever department is best suited within the particular
school. Computer science, however, is a separate discipline, and should be taught as
such. The course should be 1ntegral, not mixed in with fragments of another topic

or course. It should be llsted in curriculum guides and on transcrlpts under a title
that makes it clear that the course is computer science. Having a descrlptlve name
on official documents is valuable both to the school and the studeént.

Teacher Preparation

It is expected that in the near future, formal requirements for computer science ’
teachers will be widely established throughout the education system. Some schools and
states already have established such requiremefts, and these should be met by teaghers
where the requirements exist. The report, "Teacher Education" by Taylor, Poirot and
Powell (17) specifies a desirable set of guidelines for teacher competencies. <They
identify three sets of computing competencies: the first for all teachers regardless

of their level or discipline, the second for teachers of computihg as a subject, and the
third for teachers who use computing in other subjects. 1In particular, teachers of

the course described above should have the first and second competency sets. -

Until more teacher training programs are available in computer science at the secondary
level, however, many teachers will find themselves teaching computing because of a
persqnal interest, but with little or no: formal tra1n1ng. These teachers should be
encouraged to continue their professional development in computing, but their enjoy—
ment and enthusiasm should not be ignored as an asset in the instruction process. It

is essential that a secondary level computer science course be taught in an exc1t1ng

and interesting manner, with flexibility to allow for the creative process of programming
and with recognition of the dynamic force that is modern computing.

. ’ ‘
-
v

This repart specifies a number of recommendations for a one-year, secondary school
computer science course, including possible course content, suggestions for facilities
and resources, and .ways of integrating.the course into the existing school program.

The main focus of this course is on problem solving with computing tools. Problem
solv1ng is an 1mportant skill for every person to learn. Computer science provides a
means for secondary school students to learn problem solving techiiques, while learning
how people use computers as problem solving tools..

e
Conclusion .

n
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.portion of the questionnaire was devoted to a description of various computer assistkd

.Ahalyses of the ddta revealed:the following:

¢ . . . N ) i \ M

‘ - . 2 ™ - . > . - P
T COMPUTER ASSISTED LEARNING B
- Jack Chambens i \ - . CL
.Center  for Inforiation Processing . . ,
California State University ‘ ’ . '
Fresno, CA 93740 . © -

Alfred Bork i
Educational Technology Center )
University of California . .
_ Irvine, CA 92664 '

R R R
4 . °

Background - - : . °

.

-

The primary purpose of the study was to assess the current gkh projected ‘use of the
cofiputer in U.S. public secondary/e{gmentary schools, with special emphasis on the :
use of the computer in compufer assisted learning. A part of this overall assessment -
was to determine factors impeding the use of computer 3ssisted learning so that guide-

~

lines could be established to facilitate its use. . .

. - % ) »

A sample of 974 school districts was selected to most close}y‘approximate the total
population of U.S. public school districts. The district superintendents were

contacted throudh a personal letter and a 34 item questionnaire, in March, 1980. '\\\y
The letter encouraged superintendents to identify a person on their staff to complete

the questionnaire and to serve as a future computer assisted learning coordinator. A

learning publications and programs which the districts could receive free of charge. 3

.
() N 4 M K

’ n 5 N - ' . 3‘3-

Summary - . N ’ ot e

R N - Coe ~A

. L

A total of 62.3% of the school districts coémpleted and returned the questibnnai;es. -

1. In 1980, the percentage of school districts using the compﬁter for instructional

and/or administrative purposes stood at 90%. It is projected to rise to 94% by 1985.
. - . \ v . »

2. Between 1970 and 1980, the best estimates of instructional usage of the computer

showed increases from 13% in 1970 to 74% in 1980. Instructional usage is antici~
, pated to reach 87% by the districts by 1985.

3. Computer assisted learning is currently in use in 54% of the districts, and

represents the iype of usage reported by the second largest pumber of districts.

L

- . 4 -
4} Heaviest usage of complter assisted learning is in the nation's secondary schbols.

The mathematdcs departments show the largest usage, followed by the natural

sciences, business i?ﬁ language arts. L . - . T
5. Most computér assisted learning programs in use in tHe districts are written <)
€in BASIC, were acquired from outside the district, are predominantly drill and _ E

practice, and run on a variety of large, mini\and’miérocoﬁputers.

Loet 2

o
6. Secondary/elementary -faculty and students give computer assisted 1earﬂ!hg a .
high ratings,, = . v & .-

’ . - 4, 7

Projections for 1980-85 indicate COﬁputer asSisted 1earniﬁg will be used by- -
more school districts than any other type.of computer application. ' Usagé’is Lo

anticipated td rise from 54% of the districts to 74%. c, Sy

* Type of, computer assistg¢d -learning usage is prédicted to shift from the.current
emphasis on dr#ll and practice to tutprials by 1975, and ultimately to simmlationss

/- ., R - . ..
K .

. S -
., ’. . ) a ‘&1/..




11.

-

-

9.ﬂwM1crocomputers are ant1c1pated to play an increasingly significant role in

computer assisted learning usage in the school distrigts. .

- ¢ *

10.- Gomputer assisted learning usage is projected to c®htinue to be heavy in

mathematlcs, natural sciences, business and language arts at the secondary level,
while also €xpanding to more signifigant usage at other relevant high school

fields such as social sciences. More extensive use is also anticipated at ' )
the elementary level. ‘
Major impediments to 1mplementatlon .and successful use of computer assisted ’
learning at the secondary/elementary level appear to be financial, lack of know—
ledge ‘about computer assisted learning and computers, attitudes of fécﬁlty, and
need for more and better computer assisted lTearning programs.

T

Major computer assisted learning task force activities felt to be helpful by

the districts were identified as dissemination of information about computer
assisted learning in general and about computer assisted learning funding sources,
providing in-service training for faculty, and serving as a clearinghouse for
existing computer assisted learning courseware. .

I3
[

"Recommenddtions ’ .

- 1.

2.

‘3.

4.

N

In the, light of the results of the .current
the. following recommendations are offered:

, of compu assisted learning nationwide as well as the specific results of
local prdgicts.

) schodls to implement and succesgfully use computer a551sted learning.

14 5

study and the authors' experiences,

. i +
_“ .

®

School, districts not.now using computer assisted learning should appoint a -
coordingtorﬂto.acquire relevant information and to-assist in general with the
implementation of pilot computer assisted learning projécts.
School districts now using computer assisted learning should disseminate
.relevant informaton throughout the districts concerning the results of the use

TraJ.nJ.ng programs for faculty should be implemented. Liaisons ‘
with local higher educatlon institutions and. state departments of education should
be formed to make use of faculty expertise as consultants and to develop joint
fund1ng propqsals for submission to federal, state, and/or pr1vate agencies. ’*’_,,,\
Major government agencies and private foundations should support information
d1ssem1natlop and consulting proposals to assist U S. secondary/elementary ]
In addition,
_these agencles should fund. proposals to increase the quantlty and quality of
computer asslsted learning _programs. ’

- \-‘ » .
kS . 3 R i
The private sector, particularlyrcomputer vendors and publishing firms, should
form cooperat1ve agreements with secondary/elementary schools and institutions
of hlgher education ‘to help ensure that computer assisted learning programs

developed in the future are of higher quality, and are disseminated widely at

reasonable costs.
by
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.- ‘ ' . CURRICULUM
¢ . N From "An Agenda for Action" (NCTM, 1980)
Recémmendation 3--MATHEMATICS PROGRAMS MUST TAKE FULL ADVANTAGE OF THE °
2 ‘ . . POWER OF CALCULATORS AND COMPUTERS AT ALL GRADE LEVELS
e ! ~ ”~ ° ’ - -~ ’h
o 3.1 All students should have access to calculators and increasingly
. ) to computers throughout their school mathematics program.
’ T oy R RS
s f ) . 4 ‘r\ ’ . /‘ . ) T . . P;‘
4 ) . - \ 1\
Al 7;’:;0‘
.. 3.2 The use of electronic tools such as calculators and’ computers

;should be integrated into the core mathematics.churriculum.

a

- , ) o ‘
.‘ 3.3 Curriculum materials. that integrate and ‘require the use of the
cglculator and computer in diverse and imaginative ways should

be developed and made available.

. Y
» e . s -
’ v R N ) . . * . , - .
1 T . 3.4 A computer literacy dourse, familiarizing the studént with the
. -role and impact ‘of the computer, should be a part of the general
Q%‘ : " education of every student. ‘
e ' .
H R . ¢
{ . & ) : . :
: ‘ : 3.5 All mathematics® teachers should acquire computer literacy either
e ’ through preservice programs or through in-~service programs funded
n by school districts in order to deal with the impact of computers

tion.their students will achieve.

- s

Provid c I ' ! s
“ . el o . o '
T e T e . . L

on their own lives and to, keep pace with .the inevitable Sophistica-
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L. > 7 *3,6. Secondary school computer courses should be designed to provide ool

-t - < .the necessary background for advanced work in computer science.

- ] . : .

A} N . - -

2

2 . - - .

o 3.7 School administrators .and teachers should, initiate interaction .
‘ . with the heme to achieve maximum benefit to the student from ; ‘ [
. the coordinated home and school use of computers and calculators.

. - -

3.8 “Educational_users of electronic technology should demand a dual
. . responsibility. from manufacturers: the development of good soft-
- ware to promote the problem—solving abilities of the/’student and,
. " eventudlly, the standardization and compatibility of hardware.

. 4 N .
e .
. .
. -
-
. . . *
. . .
.

» . .- N . ¢
) . .
e . ’ , o~ -

3.9 Provisions should be made by educational institutions and agencies
to_help in the necessary task of educating society's adults in
' computer literacy and programming. -

.

" 3 > R 3 #

3.10 Teachers of other school suybjects in which mathematics is applied’
should make appropriate use of calculators and computers in their
instructional programs. . . .
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3 11. Teacher education programs “for all levels of mathematics should
" include computer literacy, experience with’'-computer programming,
and the study of ways to make the most effective use of computer ]
and' calculators in instruction. ' . -

. ' )
3. T2 Certification standards should include preparation in ¢omputer
literacy and the instructional uses of calculators and computers.
- 3
Suggestions | ’ \
- . W’ - o
a. Students must obtain ‘a working knowledge of how to use computers.
*b. Curricula activities must be developed to use the capabilities - \
of computers. . ' » L
c. Discovery learning activities should oe“emphasized.
d. Problem solving activities should be the webbed techniqies (unifying
oncept)'for teaching mathematics via computers.
e. Emphasis should be placed on the teaching of mathematics with.the T
computer and not on teaching about the computer with mathematics. ’
f. An introductory gourse (practice) in typing should be deve10ped
) for students in the middle grades . :
2. Course (software) should be examined (scrutinized) for:
1. Instructional rszmge .
. 2. Instructional grouping — : ’ -
- 3. " Execution time , .t -
4., Program usés y ' T , . .
5. User Qrientation: _(I) Imstructor; (II) Studemt : i o
' 6. .Content’ . .o . . : a
7. Motivational aspects ' ) N -

8. Instructiondl techniques . - ,

oy

- *From "A position statement of the NCTM" °* H
N . '}

L I -
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1.

2.

Instructional Computing vs. Computer Science

Definitions ‘

Instructional Computing isﬂgener ly broken into the following areas:

a. Drill and Practice ., -

-~

Pedagogical Considerations . .

Instructional Computing is any application of a computer in
teaching and learning. The computer is thought of as a vehicle
or tool to facilitate in the ¢ aﬁzing/learning process.

Computer%Soience is the study/of computers and their related
languages. The computer is fhe main objective of instruction. v

N

« .
'b. Computing exercises for practice o ’ Co .
c. Problem solving : )
d. Tutorial : ’ ' ¢

>

Management of instruction
Information storage and retrival ‘

€ .
Motivational aspects ° .

i.
2.
3.
- 4.
5.
67
7.

8.

1.
2,

Drill and Practice

. Series of repetitive problems ¢

Computing exercises for practice

3.

-
v

Homework problems

Diagnogsis of error!paterns

Puzzles and patterns ' ‘ \

Antimated game-like programs ) : s
Programs involving features such as immediate feed-back,
varied praise and light reprimands

Diagnostic. and prescriptive programs qan be used that requires
very little programing.

Programs to keep records of competencies . C r . /7 -

v

Place emphasis on tracing rather than flow-charting - >
Teachers will learn while teaching ' ‘ .
Emphasize that progxaming is teaching a computer (It's I.Q.
is extremely low.)

»
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. b Programers (students) will learn while programing. ‘
. : 5. . Emphasize that programing is a time-consuming endeavor
i - ) 6. Allow students to complete programs -
‘ 7. Allow students. to correct (debug) programs s
. . 8. Allow studénts to modify programs
o 9., Allow students to experiment with programs
10. Allow students to write and run programs
- 11. Have students’ compare’programs *  ° ) .
12. Have students explain_how programs work
13. Examples of computer exercises (and pedagogical hints)
o ) ) **% Keep in Mind: The major purpose of computer exercises is to
Y <ot * promote the learning of MATHEMATICS. )
] .o -
\ g
hat : ;; -
A. Use REM and Instruction Statements
‘ - ip READ A,B . ’ Rt T
29 PRINT A-B, 2%A+S, -3*BxB-2*A+4 . 5 .
)f 3¢ DATA’ 5, 2,°7, 1, 2 5
\ 49 END
B. Determine the butput. .(Explain what is happening) t
» . . .
.1 rRwslep L . @
20 PRINT }, N/50), lO*(l/N) T :
. 39 NEXT -
’4@ END 3 ¢
. . C. Complete a program ,
:, , ] |
10 | PRINT "RaDIuS", "CIRCUMFERENCE", "ARea” . | . ‘
PN : 20 READ R - o - ' ¢
P : 39 IER =09, Then GOTO 8% - : BN
L Y 49 PRINT R; L : ’
- . 5¢ *PRINT T o , : )
o 6¢ ,DATA 1, 3, 5, 7 ¢ o -, : .
§ 79 GoTQ 20 e . i ’ '
: 8¢ END ' R
- D. Have student write and run programs
5% - I, 'Wtite a program that will request the input of two fractionms
" v . and then print out their sum and difference. -
¥ "IT. Write adprogram that will write the next b steps in a
: Fibonacdi sequence from two numbers (1-12) input by the

III. MODIFY II to reverse the digits of the final term.

a5

60 o,
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‘ . c. Problem Solving . -

(»\J

1. Problem solving is not just solving problems It's the
study of situations and strategies.
2. Explere the uses of the computer in problem solV1ng.

Iz . -

A. Generatifg data _and listing examples
~ B. Organizing data -
C. ,Sorting, grouping and presenting data ’
D. Draw a pilcture (figure)
E. Present a simpler problem  -' .
R (F. Restate the problem ' L
‘¢ G. Simulate a situation ES)
H. Working backwards .
. I. Educational (Instructional) Gaming
d. Tutorial !
¢ Programs through which the computer assumes total responsibility -
Lo~
- g or .instruction. . ce o o )

1. Usually involves some type of dialogue ‘between computer and

student
. 2. Diagnostic and prescriptive’ techniques are utilized .
3. Results are analyzed and one of the following is usually
- ~ persued: '
. A. Remediation (skill reinforcement) . .
B.: Acceleration (next competency level) . AL
C. Enrichment #
. D. Speéific applications '
N € 4. Simulations will be used {o illustrate teaching/learning
¢ behaviors ‘j

e. ' Management of instructian/’

-

Programs designe:

\

1
. 2. -Equipment/arid material inyentory Y
. 3 1. duties |
4 course or homework f#ssignments
5 valuate and analyze stullent progress
6./ Generate criterion—referenced*test with, alternate forms
’ 7f 1Individualize or randomize assignments (tests)

tion storage and retrival
4

Very 1 ttle user interaction. Programs designed to: ////;

1. Store, analyze and retrive information about
A, , Curriculum * |
B. Students progress
] C. General data generation’

.
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s 1. Direct student interaction i
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State-of-the-Art Review of

Reséarch and Projects on

- »

Computérs in Mathématicg,Education (K-12)
2 . .

~ ’
To summarize the state-of-the-art on the use of computers in mathematics -
education is a complicated task. As everyone is aware, there-.is a turmoil
of activity. Reports of projects, cpnfeiences, software developments,
research, hardware additions, and j@?t plain interest in their potential
or excitement about their capa%}lities appear from all over the country.

3
N .

We know from the research of the pa%t'gwenty years that’computefs can be

used effectively ih mathematics education in edch of their various applica-
_tions. We believe that much-of thig evidence transfers to microcomputers;

thus far, however, few studies have apped¥red in which the microcomputer is
‘used. Unlike the situation with hand-held calculators, where an emotional

fear of their use was evidenced, microcomputers are generally accepted as a *

valid educational tool. The antagonism toward the use of calculators led to

a plethora of studies to @ascertain their effects and reassure parents and

teachers that they would not harm achievement. ‘The willing acceptance of
micpciamputé}s has not created this need for .research evidence; consequently,

efforts are focused far more on develdping activities and materials for their

use, - L - ‘ o . o N
What follows is a collection of information to illustrate some aspects relating

to the use of microcomputers. Examples of some of the research reports with
microcdhpute;s, summaries of some surveys on computer usage, and illustrative

geports on a few projects are included. A reasoned analysis of- the actual
effect of microcomputers must take longer to evolve: we are still too close

to the start of the outpouring of materialsL;_ : ©
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‘Fontents\ . ) (no p. 1.02)
Conclusions from Several reviews-
Results from PRISM '

9Results from NAEP .

%

(no ﬁ. 1.08)

Research with microcomputers
Survey of Ohio schools ' (o p. I.22)
Survey of Arizona and other schools ) -
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Conclusions from Several Réviews of the Research R
on Computers jn Mathematdcs Education ; » o
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/pan any kind of general conclusions be ‘drawn from this body of research on
computer apﬂfications in mathematics<jnstruction? There 'is some siipport
fbr such applications in all of the modes; this evidence is Pparticularly
strong in the areas of drill-and-practice and computer—augmented problem .
solving. (p. 25) - . .

-

Kieren, Thomas E. Research oﬁ Computers in Mathematics Education.
« Columbus, Ohio: .ERIC Tnformation Analysis Center for Science,
Mathematics and Environmental Education, Apr11 1973.

oy

-

Suppes has reported extensively on the use of both tutorial and drill-and-
practice programs [using computersg]. He found that the drill-and-practice
materials result in at least equivalent achievement in less time than it

.. would take the classroom teacher using only conventional methods. The com-
puter also readily collects data on how children are _responding, thus
facilitating diagnosis of their difficultieg as well as increasing our
knowledge of how they learn. (p. 5-8)° —.

Suydam, Marilyn N. and Weaver, J Fred. Using Research: A Key to
Elementary School Mathematics. Columbus, Ohio: ERIC Information

‘ ‘ " Analysis Center for Science, Mathematics and Environmental Education,

December 1975.

¥

b . -

P -

~

Despite the data—collecting potential of computers, little more is known from
studies using tutorial computer-assisted instruction (CAI) programs with
secondary school students than that students can learn from such materials.
[They also can "learn from non-tutorial uses of the computer.] .(p. 58)

s

Suydam;’Mérilyn N. A Review of Re;:;}bh.on Secondary School Mathematics.
T L. Columbus, Ohio: ‘ERIC Information Analysié‘Center for Science, Mathe-
. -maticsvand Environnental Education, March 1972.

«
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- Allittle less than one third of the studies I have located were concerned
e ther*with technical variations in programs (espw, rate—or amount of feed-
ack) or with the effects of CAI programs on non-cognitive student behavior,
principally attitudes. The remaining studies [of 62] were split about evenly
between those whiyh were concerned only with student achievement in computation
and those in which higher cognitive levels of student mathematical performance
were involved.

‘ In general, the findings in this general area have been positive, although

, the percentage of studies finding no significant differences has been larger

Tea Wy
s

< Ty 6:4 :
_ ' L) .




among the studies involving higher cognitive level obJectives than among

those concerned only with computation. ! N

CAI also seems to have no deleterious effects on student attitudes, although
one study suggests that in primary 8chool classrooms, heavy use of CAI may
result in reduced interpersonal skills. (pp. 117-118) ;

Most of the experimental work [with computers as instructional aids] has geen )
done with secondary school students, but a few used elementary school students.
In some cases students had access to a computer and could use it in variou$
ways, ranging from checking solutions to problems to exploring' open-ended
problem situations. In other cases students merely wrote programs Or con-
structed flow charts without actually making use of a computer.

The results of these studies have not been spectacular. In almost every case
[of 29 studies] of a significant difference, the students using a computer
orientation performed better than the control $tudents. However, about the
same number of studies reported no significant differences. Nevertheless,

this is clearly an area about which we need much more information, and a good
deal more experimentation is called for. (p. 118)

o

- Begle, E. G. (Critical Variables in Mathematics Education. Washington:
Mathematical Association of America and National Council of "Teachers of
MatWematics, 1979. +

»
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Priorities. in School Mathematics: Executive Summary of the PRISM Project A .
(edited by Marilyn N. Suydam). Reston, Virginia: .National Council of
. Teachers of Mathematics,, 1981. N } . '
- . N N . “ C e
A L S .
The Priorities in School Mathematics Project (PRIYM) was designed by N
the National Council of Teachers of* Mathematics to collect information or '
current beliefs and reactions to possible mathematics curlT lum changes
> during the 1980s. Knowledge of current beliefs can be useful in predicting
which curriculum changes might be readily adopted and which ones might
- . meet with resistance. Thus the data have a continuing usefulness as-efforts
are made to implement NCTM's Agenda for Action or seek qthér changes in the
mathematics curriculym. (p. 3) .

ot

~
.

- Major Points from the Preferences Survey: Use of Computers (pp..18—19). ‘

® Nearly 75% of the professional samples and 80% of the'lay samples believed
that the use of .computers and other technology should be increased during the
1980s; 78% indicated that the emphasis on computer literacy should be increased.
Further analysis indfcates that the pattern for the two items is similar, with
the largest percentages selecting the '"somewhat more emphasis' option (see
;Figure 16). .(This 4s characteristics of, results on many items: people less
often committed themselves to the extreme positions.) ' '

k]

*

1ess . ,less |

. ' muck ' somewka:" 3' - much somewhat .3 2 ) .
| more Tmere . same (7 - mere_ . morg .  surel[

| _ R : i 3 \ ‘
211 51 el [ oW g | y

R L T ST L
. ‘ - ' Computers &-other kc)\no‘\’&z o Com{mﬂ'cr \{-*—&rac',\/
Figure‘16,_Percentaéqs supporting increased emphasis - o //

on computers and on computer literacy-

- . 7

N

. e Instrncnioqél materials for computers that geceive& moderately strong ' °
) support included materials for individual projécts (68%),4workbooks with -’

algorithm§ simulating computer processgs ¢63%), detailed notes for teacher '
presentations_ (63%), and probability and statistics-materials for use with
cbmbut%fg'(76%). A . N ) A //

> o - ' L .
e Flowchartinyg -and wggting\coﬁputer'prggrams in BASIC were strong@y 4’ : N
supported "(82% and 88%, re§ﬁective1y). However, other computer laq%ﬁgkg
. > received much less support (31% and 57%). i
—, ) M . -9‘ \/ . N
. . ® Almost no one (23%) believed that computer programming shouldlgé intro- E
- ‘duced in the elementary school, ahd very few in the -professional samples
belfeved that the ability. to write programs should be a reduirementrfor high .

s

: schéol graduattion (gee Figure 17). -~ -
. .t ¢ 52 7 - .
o . . .q. " ‘q R . 3 N
. P 1000 i 1. 91 e . ,O"]q‘

| I B I R . o l P ‘ . * ] DR O TV .
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‘l" ( . ‘ L1 . MA ' ‘ ., -,
?zL' . ] Figuré 17.‘,Perceﬁtages supporting the ability ) 1 “ )
o ) . 4% to write computer programs as a “ .
graduation requirement.
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e Sixty~five percent of the lay samples supported_the idea that at least.
one course in mathematics for the college-bound student should make extensive

?

use of the computer. ) ; ) . . g
> ;o' * R .. h . - , N

O e “Teathing about the roles of computers in soclety was strongly supported .
- ! (89%). Although less concern was noted for teaching about privacy, and
e security issues, these still reeeived moderateﬁy sproné support '(6\7"70) . .
r e Studying about the t¥pes of problems computers can solye recelived very
strong support (91%), while the goal of introducing alternative techniques °
for solving problems was approved by only 70%. T .

° Requifing a couip.uter literacy course of all students was given minimal

; support: (53%) by the professional samples and essentially ne support (34%) - .
.. . by the lay samples. However, .lay samples did give moderately strong support,
. (79%) to the integration of computer literacy topics within the existing K-12 -

mathematics curriculum. : o

v

® Respondents were diyided about whether i:or_nputer courses should be strictly .
elective, with 35% favoring and -40% opposing. ‘ .

" e Some suppqrt (58%) was given to requiring interaction with computers as

. .early as the primary grades.’ '

?

- ® The idea that knowledge of'computers is only needed by’ specialists was

RPN strongly opposed by 89%. N
Y S . .
T Q . * e Having computers or computer acgess for students was given strong support
{, ‘ (95%) at the secondary school level and moderately strong support (77%) at the . ~
) . e’lg_n}entary school level.. Strong support (84%) was shown dfor having several
‘ small, .personal' computexs for each class. 14 ;
- 3 . - L bl -- . ” . - i s . . T "
Major Poipts from the Priorities Survey N L
. N ) LY ' ' : * .—.—‘ P ) 4 L4 ‘
- LI ® Computer literacy was identified as the area’that should receive highest

priority amomg the five choices for the development of new materials in .grades
» 71-12 (see Figure 25). Most of the respondents :(58%) who ranked computer ’
e literacy first indicated it was because they thought the importance of the

area’would increase during the 1980s. (p. 23) ) . -

’

Py .

high + v. ) -
) I l‘:‘fg+ P or?ry ““ L0
Qé’ e - . -~ “aL 3"3 ajsobra (2) ‘

. o ‘ ’ ‘ 2 h _bj probwahﬂd-\/ (8)
L TEEeem e

. T e ' ,, q 41 l com‘:wl'e.r Ul-e.racy (1)
23 |9 stahshes (4) N
i ~Figqre'25. Percentages giving highest and lowest priorit;y ‘ .

. . X to five content areas for secondary school matheu.l'atics.
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qﬁ;\ga§e moderately strong support to-the idea that at least .polie course ‘in mathe— ®
matics for college-bound students should make eXtensive use o computer. "+
, i A -, . - f R :',. o ™ .
+

\ rY) N . - 3
s . ~ ' i . * 69 . GF
o . - : .
* e L} ‘
» D X . . & ‘ .
® A course that helps students understand how calculators and computers, -
- handle mathematics received second priority for being added to the curriculum. .

However, the SB [school board presidents] and, PT [parent—teacher association
presidents] samples gave far.less support to. this choice than-the other -
‘groups. {p. 24) .. e . -

L Réspondehts clearly indicated that-more atténtion should be given'to
‘applications of mathematics and to computer literacy (in that order) than
to unified or interdisciplinary approaches or to structure in mathematics.
(p.24) C . ' o '

R . i - s . , _‘t ~ : §

e -Orienting mathematics to careers or vocations and to consumers was given
higher priority than orienting mathematics to.computers, college preparatory i
work; or recreational purposes, (p. 25) ) ' .

¢ <
3 . g,

-

PRISM Data Related’to NCTM Recommendations (p. 30). K “ N .-

Recommendation 3; Mathematics programs must take\fuil advantage 6f .
the power of, calculators and computers at all grade levels.
. 4 .‘ N
3 »
. ® PRISM respondents indicated that they were well aware of the increasing °
emphasis that computers should receivé in the mathemhtics curriculum. ‘Sur- = .
prisingly, lay samples gave even stronger support for increased emphasis on
the use of computers than professional samples did. ’
e All groups queried indicated tﬁé desirability of having access to-com-
puters in.mathematics ‘classrooms at both elementary and secondary, school . .
,lgxsls. There was strong support for the development of new materials for
computer literacy; all samples gave it high priority. - : . N . .-
. . S L ", Lo
. e Only half of the professional sarples and less. than_half of the.lay : KT
_samples would’ require a ceomputer literacy coufﬁé'for high school’ graduation. . ,
‘However, there was strong support by ‘the.professional samples for’having all . .

students receive soie computer training Before graduation -and the lay-samples® * -

- 4 3 N

® Strong support ﬁa§ given to integrating cogputer\litéfaqy toEics within the - o

present curriculym. . . o . L eV T e

< - — A N ) [ 4
.

. ~ - 4
“ & .

- : N -

® A course that helps students understand how calculators-and computers .
handle mathematics was second in\priority to a new course on qbnsumer'degisions.: -
| LT R N

¢ In a rank ordering of five areas for attention during the 1980s, coiputer R

literacy was second to applications.. In a second rank ordering, computer .
ori ion was third behind vocational and consumer Qgiéntapiqns. . v,
* 5 .. . ) < . L
® Strong agreement was expressed by the professiorial samples for writing . ~ -,

programs and for flowcharting, but only minimal support wés*giveﬁ tp_wﬁiﬁing

programs as a requirement for high school gra%gation. - . .
¢ . - >, . d ) * )

e §Strongly supported for inclusion’ in the cufriculum-we:g the rd;gé of
computers in soq%ety, the types of problems computers can solve, and intrgducing
alternative techniques for solving problems. . o

3 . 4 .
. .
. N . -
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3
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Results on Computer Literacy Items from NAEP

CarpenEer, Thomas P.; Corbitt, Mary Kay; Kepner, Henry S., Jr.;
_Lindquist, Mary Montgomery; and Reys, Robert E. The Currént Status
of Computer Literacy: NAEP Results for Secondary Students.
Mathematics Teacher 73: 669-673; Dgsember 1980.

1

L]

. In anticipation of future emphasis on computer literacy and in recognition
of this as a topic in which performance should be monitored, the National
Assessment of Educational Progress included exercises that dealt with several
aspects of computer literacy in the 1977-78 mathematics/assessment. The
exercises included both cognitive and affective exercises, and were administered
only to 13- and 17-year+olds. (p. 670)

The low levels of performance (about

- what would be expected by chance

LY

TABLE | ,
Flowcharting Ex¢rcise and Results

This 1s a flowchart. i .

N f - “1
.3
. (smmy———»-» sz T j

. alone) and the high percentages of

students who responded "I don't

know'" to these exercises suggest

either that students.}mve had little
opportunity to develop knowledge

about flow charts in general, or, more
specifically, about flowcharts ‘contain-
ing a loop. (p. 670)
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N TABLE 2
. Programming Exercise and Results
This is a BASIC program.
N ¢ S LET T=3
s 10 PRINT T .
. 15 LET T=T+3
d 20 IF T <35 THEN 10
25 END A
- What would be printed in the output? ,
g - Percent Responding
Agel3d 5 3 8 8 14 9 54
Agel?l 4 43421 5 57
OO0 D O e O 0]
3 6 33 3. 3 3 Ildontknow
3 6 6
3 9 9
3 o122
3 15 15
3 18,18
3 202
3. 24 24
QrJ 27 27
3 30 30
3 33 33 .
36
39

42

-

Note that éhis‘programming exercise

and the flow chart exercise presented

in table I were designed to be parallel
exercises. ,Practically the same .
percentage of 17-year-olds were

correct on’ both exercises, but,

slightly more 13-year-olds were

correct on the programming exercise

than on the flowcharting exercise...

The high percentages of "I don't know'"
responses on the four cognitive exer-
cises suggest that most students
.recognized their lack of knowledge -
about the subject of computers and
chose not to even attempt the exer-
cises. The results are substantiated
by background data and are not sur-
prising when only 14 and ‘12 percent
of the 13- and 17-year-olds, '
respectively, indicated they kad
studied mathematics through computer
instruction. Seventy-one and 62 per-
.cent of the 13- and 17-year-olds,
respectively, thought that computers
would be useful in teaching mathema-
tics, although only 12 and 25 percent
Kad access to computet terminals for
learning mathematics in their schools‘

4

... Only 8 and 13 percent of the 13-
and 17-year-olds, respectively, said
they knew how to program a computer ...
(p. 671) '

] A3 §
’ e . £
. TABLE 4 .
Respanses to Statements of Feelings about Computers
'-ﬁ Percent Responding )
Statement “Age Disagree  Undecided Agree ,
. Computers are suited for doirig repetitive, mono- 13 14 39 47
tonous tasks. 17 11 64 25
. Computers have a mind of their own. 13 - 56 14 30 :
17 - .67, 1S 18
. Computers dehumanize society by treating every- 13 31 37 32 .
one asa number. | : , ' 17 31 28 41
The more computers are used, the less privacya 13 42 22 35
person will havé™® - M . 40 24 35
. Someday most thingswill be run by computers. 13 10 15 . 76
- 17 9 12 79 S
7
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Research with Microcomputers in Mathemdtics Education

x

’ g u T (DAl #1 B 1455
WHAT MAKES nu\cs FUN TO LESRN? ‘A STUDY OF

Nov.

[\TRI\SXCKLL\ \tOTl\ \TL\G CO\tPLTLR GAMES.
Order No. 80’4"0"

MALONE, THOMAS WENDELL. ord Universiry. 1980. 93pp.

This disseriazon is aR u:u:-..nauon of two quesuons: (1) Why are
computer games $0 &Zpuvaung® and (2) How can the features that make
computer games Capurating oe used 10 maxre ne:umng‘-specmh learming
with Qomputers--mcre:urz’ .

First, three studies are performed focusing on yw hat makes computer

¢s fun, not on what makes them ecacational Then a rudunentan
theory of Intnnsically mou\aung InsULCLoN 1> developed. and a setof
wnsucs for designing ms'mcuon.xlﬁompalcr games s presénted

The first study 1sa suney of tne COmPuLer came preterences of 63.'
dementary students There are large ind:vicuas auiferences 1n game
preference. and the presence of a gaai 1s ivund 1o be the most imponant
feature 1n deterruning game preference

~Thesecond and third stucies imvdive (esting muluple versions ol'}specﬁc

es. The versions are 1SOMOMPRIC 10 eacn OUter xcept |or certain hey

features such as fanuasy . feeddack. or scerexeepng Diderences in the
of the versions are then awnsuted (o the features vaned. The st -

game analyzed in this way 1s " Breaxoul. " a combduter game m\onté;r
sensorimotor skili. The game 15 anals zed 1n terms of craractensticSuT Ute
visual display. the motion of the simuiaied bail. and the score The most
mportant feature of the zame is foLnd 10 Te the grapnic aistiay that
smultaneously presents a score ana ma,uPie jeves goals Y ersions with no
pbvious goal are significandy less appeanng inan the otner versions

The last study analyzes ‘Dans”. a comouter garhe cesigned to teach
fraction concepLs 1o eiementary siucents, A s‘;mnmm 1..(11\ tdual Qulerence
i found~in this case based on sex Beys hie the fanwasy of arrows popping
balloons and dislike vernai consaucuve feegdack, whue giris appaar to

islike the fantasy of arrows popping cai.ouns and to like the music plaved
the game. Both [ar.t2sy and mus.C ap2ear 10 oe more imipontantin the
appeal of the game than simp.2 [¢ea0acx

The t.heory of intnnsicaliy motsaung instrucuon is organized in three
Qategories: ckallerge, fan:asy, ana cur.os.y Chalienge s hypothesized to
depend on goals with uncertain‘oaicomes Several ways of making outcomes
uncertain are discussed. including sarase & ey ievel muinple level
goals, ludden information, and rardomness Fantasy.ts ciaimed 1o have both
cognitive and emotiona: advantages in designing instrucuonal
environments. A disuncuon 15 made between extrinsic jantasies that depend
only weakly on the skul usedina game and intrinsic farasies that are
inumately related to the use of the s<til Curusity is separated 1nto sensory
and cognitive components and it s suZses.cd that cognil e-cunosity can be
aroused by making lcarners beiieve wneir knowiedge structures are
incomplete, inconsisient, of urpars.mun.ous. Relauonships between this @
rudimentary theory and other theore!.cai {ramewotks such as mathemaucal
game theory and information processing models of cogniuon are descnbed.

WHAT KIND OF MICROS? AND WHAT ARE THEY DOING

.fn San Diego County revealed that 28, or 65%,
for instructional purposes.

puter programming.

. 1980)

" Durector:

. A total of 455 computers was reported in use.
‘cations most frequently cited were drill and practice,

INDIVIDUALIZING EDUCATIO! . WITH MICROCOMPUTER
PROGRAMMING Order No.'8029098

ATHEY, Miciazl KURT, PH D. Unwversury of Georgia, 1980, 104pp
Ren O Richmond (,’.DA\ A" 250%, 1171"9‘0‘)

Presented 1s a “systems design”™ 2pproach to providing an individuaiized
educationa! prozram for all <001 aged culdren To this end, 2 modular
famly of compater programs called PIE tProzrammung for Indivicdualized
Edu::auon) has beer deveioped This softaare s stem operaies on
microcomputes eguiament. providing comorehensi e instructional and
admunistratve 2:¢ w hicn 1s afordsble by wirtually eveny school system The
PIE software syst2m and 1§ users manual are now S&.pafale)\ avalable from
the author anc can be cusy omzed for LEA s unique implementation needs
The l’ollomw descndes néed. rationale, design, operauon. and tn out of the

spning l980\ewm of PlEasut a—mcare.. n the dissertauon

Chaptér One contcins a bnef historical review of changing aiudes
toward exceouonai childéren The pmgrcmo"p‘rom arcient treatment of the
handicapped to ven recent legislati ¢ aghion Suggests that there 15 2n

increased socal sentment for education tased on unique neccs of each
chld This culm:nate- 1 recen: lezislatior requinng acuon 1n addition to
senument This i< x.~ed 1o Cevelop the more nncr..l case supporung
indmidual cousztional programs x‘or all, based on cacn child s umque
charactensuss and reeds .

Second t-¢ r"'lcr"e for specific design inclusions joinuy rests on
{2) current ecuczuonal philosophy and(b) the capabiliues of the
rmcrocomm’e' It xs \wrgesied that design may be based oa domans of

DjeCUNes 1N feneral, wilnout restnctions Jor 1y oe of domain or statement of
lne Qojecuses zhcmscl\es The comprehersive cesign also allows for

normhaus e 1caaren,ent cutcomes to be mciuded Hardware considerauons
are then discussed. .

Central10 the Ces.in 0f the s\viem are provisions 1or cntenon
referencing PL 93-140 compliance norma.ve data maragement.
indviduaiized s'udcnl file keening and aulomated file anaiysis for research
and administrathe renorung aié The svsiam s approach (0 these
requirements 1s Ciscussed 2t taree levels in Chapter ﬂlree First. a theon of
operation isgiven descno.ng the ra~re. that PIE was iniended 10 operate
Second 15aview of PIE {rom the end users perspective. gining step by siep
instrucuons for use L’..s! 15 a.molecu.ar view. showing specific file
organizauonal la;oul Program lisungs are also separately availaBle as
Appendix D 1n prmcd form or on disketle PIE s expandabihity and ease of J
modificauon are discussed.

Chapter Four treats the implementaticn results and their implicanons
for future work of this t:pe Many exa:nples of oulput capabiliues are
offered and explaired in a senes of ¥ of t12 thirteen figures A quanttatie
approach toevaluaung uscr concerrs about such an innosauon 1s descnbed
brefly Results incicate thzt PJE was viewed as a useful innovauon by
teachers and the LEA pro,ect coord.nator The Mid Eas{ Regional Resource .
Center suppoited deseionment of 2 techn.cal paper 10 aid In the evaluauop
of this and sumi:ar sofiware The Man land State Department of Educanon
supported implementauon of PIE for a reading domain, and has commutied
to more PIE instaliatons using other cumcula area opjecuves.

IN SAN DIEGO? A survey of ,the 43 districts
of the districts are using microcomputers
The appli-
instructional games, and com-

The information in this comprehensive’ report is especially valuable

for schools and school districts embarking on an educational. program using microcom=

puters.

Teachers, supervisors, and administrators can get information on whith micro-

computers might work best in their own schools or school systems and for what instruc-

ional purposes the microcomputers would be most effective.
prehensive report is available to individuals.

A single copy of this com=-,
To obtain a.copy or for more information,

write to J. D. Gawronski, Director, Planning Research and Evaluation, Department of Edu-
cation, San Diego County, 6401 Linda Vista Road, San Diego, CA 92111. .

RIC = o
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MORE MICROCOMPUTERS IN SCHOOLS,

.

About one-half of the Mation's school districts use a total of 52,000 computers fov.
instructional purposes, mostly. "computer literacy." Microcomputers now outnumber timesharing
terminals by 3 to 2. . ’

Just over 7600 schools {one-half:of all secondary schools, 14% of e1ementary schools
and 19% of vocational and other schools) have-computers.

Eighteen percent of the schools without computers p1an to get one or more in the next
three years. What about the other 82%? "No plans af present."

- : ’ Source - U.S. Dept. of Education
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éurvey on Computers in Ohio Schools"

. ¢

‘ The 37-item questionnaire on computer availability, uses, and needs
was mailed to a-randomly selected sample of 500 Ohio school buildinés (K-12)
* T
in January 1981. Returns from 355, schools were received, a.(high) 71%

return rate.

o » .

A Responses to three d'emograpﬁic/ite.ms provided informa.tion on the
R .organizational level of thé\ r;agpondenﬁs' buildings, the Eaﬁge of ;)uilding >
eni:ollments, and the kind of ‘é’ommUnities served. About ;me-—third of the | .
respondents came from bt;il'dings hous.ing grades 9-12; slightly m:)re than pne-
. ‘quart%rM were from those in buildings for grades k46 (see Table .1) .
) :
- Q Table 1 | . ‘
Type'of Buirlding Organization .
K-6 L 26.5% '*a
‘ . ’. + 5-8 18.0
’ ) ' T 14.1
: 7-12 8.5
’ . 9-12 32.4
. ) S . no response 0.6 | .

&

Over 40% of the respondents were from buildings housing 301 to 600

[ 4

students, with 25% from buildings enrolling 601 to 1000 students (see Table

2).. Eighty—five percent were from schools of less than 1000 sf.qdents; 60% ~

9
-

were from schools of 600 or less. Not unexpectedly, smaller school enroll-

ment was associated with elementary schools and larger enrollment with
/ .

. secondary schools. The smaller schools, .tended to be rural (47% of the rural
£ ’ ~ o -7 : a
‘ It was mailed by Steven P. Meiring, Ohio State Department of Education.

a: ~
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- A

schools were in the 0-300 range). Over'60%.of the schools with more than

1500 students were suburban. ‘

Table 2
Size of Building Enrollment

0-300 16.9% . K-6, 57%; 5-8, 207
rural, 47%

. ' A
301-600 42.8 K-6, 37%; 5-8, 23% :
small city, 35%; rural, 28%; suburban; 267%

. 601-1000 25.1 . 9-12, 40% '
small city,\86%;‘subzéban, 35%; rural, 217%

1000-1500 10.1 9-12, 81%
8 suburban, 36%; small city, 337%; large city, 25%

over 1500 5.1 9-12, 100%g
. . suburban, 61%; large city, 22%

& v -

One-third of the returns were from small cities or towns, followed by

those from suburban and rural communities (see Table 3). Only 117% were from

large cities. In each type. of comniunity, more schools having 301 to 600 .
- students were reported than other sizes. &
e, ; -
. : Table 3 o )
L. T T&pe of Community
N . large city 10.7% . 301-600, 34%
. 3 N - .
small city or town 32.7 301-600, 46% , -
) suburban . 28.2 301-600, 39%;
‘ o 601-1000, 317%
. rural . 25.9 301-600, 47%;
: / . g 0-300, 307% J
, ' honéygiZC 2.5 301-600, 44%;
~ . b S 0-300, 33%
) N - ' ) _[all either K-6 or 9-12]
~ . 5 ‘ - . -

' - " . - . v o
1. - .
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A}
Respondents were next asked to indicate the types of computer-related

o

activities available in their building. Over 70% indicated that neither
L

computer-assisted instruction (CAI), an instructional management system,

.

programming.courses, nor supplementary instruction within courses was avail-

able (see Table 4). Those in K-6 buildings selected this response even more
than pthers did. Having one or more of these optioms available within the

~

past two years was indicated by up to 18%, however; this is possibly a sign

~~—
. -

of recent interest in computer services. This percentage was highest in
suburban and large city districts, with small city districts next. A number
. [ ' ¢

of others indicated that such services had been available for more than four

Py -

years.
Table 4
Computer Services Available
_ Options CAI Management Courses SLpﬁlementary

not available - 78.3% 71.0% 76.9% 70.4%

once available, . -

now dropped 2.0 2.8 0.6 - 1.7 .

had less th':a;l 2 years. 12.1 6.8 o 10.1 17.7

had 2-4 years 2.8 6.2 3.7 3.1
- had morelthaggh years 4.8 13.2 8.2 7.0
'"“““““_no—response-—? - e 0 -0 0.6 0

.

" What kfndi\gf\i:fiUCEr systems do respondents have for instructional
pusgoses? While most ~ndicated that none of the three options was available,

3 ! I3 3 J‘ 3 : I3 I3
30% had microcomputers and 20% had interactive terminals hooked into a big
computer (see Table 5). .The percentage having each option increased as
school size increased. Interactive terminals were available ‘to 347 in large

ci;y schools and to 29% in suburban schools;ibatch processing é%f available

-
"~
/ .

-

7... -
-~

~
~ . [
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_to 26% in large city schools; and glicrocomputers were available to 44% in

suburban schools, 32% in large ‘cities, 25% in small cities, 20% in rural,

3

and 22% in nonpublic schools.

~

v

Table 5 . .

Kinds of Computer Systems Available
Vo

Interactive Batch  Microcomputers
available  °  M9.7% 11.8% 29.6%
) ot available 79.1 %4 -6 - 69.9
no'response 0.6 0.6 0.6 ]
b ) ,

3

Whaq.k};hs of microcomputers do schools have? As Table 6 indicates,
Radio Shack computers were available most frequently. They were favored in
schools with '301-600 or over;lQOO students;.SOZ °§ the lérgea;ity schools,
41% of the small city échobls, and 37% of the $Suburban schools had them.

" The per;engages.ranged frgm 31% iﬁ';rade 5-8 buildings to 63% in buildingg
with g;ades.7—12. The Apple computer was slightly favored in sch&bls witﬂ
601-1000 students; 47%_ of the respondents in K-6 buildings and 38% of the
respoﬂdents in 7-9 buildimgs indicated the Apple was availgﬁle. The PET,

- was also popular in elementary schools (K-6, 35%; 5—8,«50%);'12“335 found
in h4lf of the sghdéls sized.0—300 and compriséd 44% of the compufers in

rural schools. Those indicating that more than one computer was available

were most often in larger schools with more than 600 students or in nonpublic
. . .

schools.  __ . : \\ ’

<o
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. Table 6 , .
‘ Type of Microcomputer Available .
. - [~ type T %\gf total .sample % of those hav1ng compZLers ‘
Apple 7.0 : 22.17
PET . .7.3 : 23.0 - a0
Radio Shack 11.3 \\\\ - 35.4
more than.l . ' 2.5' 8.0 °
‘% othgr - 3.7 11.5

no response. e 68.2 (no computer available)

- A = 0}

. When asked if they were reasonably satisfiqa with their present capa-

L I - -

abiiity ko provide computer-related instruction, only 24.5%.responded "yes",
. “

while 69.9% responded’ "no" (5.7% did not answer). “Those in large city schools
. ' (377%). and suburban schools (31%) were most satis%ied, followed by those in
_smaLI city schools.(26%). Those in scLoolé sized 1001-1500 were most evenly
. dn’_.;g'ded (43% yes, 54% no). By' level, ths percentages of response were:
* k-6, 39%; 9-12, 27%; 7-12, 23%; 5-8, 18%; 7-9, 13%. |

: What factors limit capability to provide computer-related instruction?

’ : . . . \ [
Three-quarters saw money for hardware as a limiting factor, while only

slighfly over half indicated that the availability of appropriate software
; . .
was a limitation (see Table 7). This concern for software was most evident

. in grades K-6 (78%) and 5-8 (71%); only 58% in 7-9 schools, 61% in 9-12

. schools, and 48% in 7-12 schools had this concern. Training for instructional

staff and-staffing for an expanded currlculum were of concern to approximately

60%. Both of these conperné were greater in schools with over 1000 students,
) [} i - .
‘. and 1ower in grades 7-12 schools and nonpublic schools. Only 21% considered
administrative support a ﬁlmltlng factor. [It Should be noted that 15 to 22

respondents answered these questions even though they were. directed, to skip a

»
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a

them if they. had indicated on the pre

-gaxisfigd wiEh their present 'capability.]

- [

money for hardware

training for .staff

*Table 7

k]

Limitations to Providing Computer Instruction

administrative support 20.6

cuyrriculum

appropriate software

staffing for expanded.

limiting not limiting no response
75.8% 5.9% 18.3%
“6l1.7 1§.9 19.4
‘ 59.2 20.3
62.3 17.5 -.20.3
52.1 N 27.6 éO.3

’

»

vious questipn that they were reasonably .

What languages do staff members’in the respondent's building know? Not

surprisingly, BASIC was known by the highest “percentage (34.1%) ; what is
2 : | hay, 1o

Taan

surprising is that this percentage,is as small as it is (see Table 8).

a

Respondents sometimes noted that a.given teacher did not know more than one

language. The percentage knowing BASIC was highest i50—70%) in schools with

L

over 600 students; FORTRAN was cited most™ (39-47%) in schools with ov?£‘1000

students. BASIC was named by 75% 6f the nonpublic schools, and by 45% to

) () -
fraom grade 7-9 buildings up. The other languages were named most often by

those ‘in grade

9-12 buildings (not unexpectedly))'

1

3}

ye's

p
Xl

no_

no response
<«

Table 8

Computer Languages Known by Staff

COBOL

BASIC  FORTRAN
34.1% 16.9% .67
; 60.3 77.2 86.5
5.6 . 5.9 5.9

APL -

3.4%
B 90.7

5.9

-

PASCAL other

’

S 2,08 - h.2% @

92.1 89.0 .

5.9° . _ 6.8.

60%
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BASIC was also the 1anguage mostfrequently taught to students (see

Table 9).. However, only 29% of the students in the Ohio schools surveyed

" were be1ng taught BASIC; in fact, only one-third of the students were being

taught any computer language. - - The percentages of those teaching BASIC were

-

greatést'in suburban schools (47%); it was taught in only 15% of the rural

14
schools. Other languages were most likely to be onefed_in large city schools.
Not unexpectedly, computer languages were taught more‘frequehtly as grade

o - . .
level increased, as Table 9a indicates. (Note that those reportedly -

teaching APL in grades K-6 and 5-8 may have mistaken the name . )
. ’ -

N ] Tatle 9 l

Computer' Languages Taught to¢” Students

. BASIC ~ FORTRAN ~ COBOL .  APL. PASCAL
. yes ' 29.0% 4.2% p47  1.1% 0.8% A .
" no 65.9 -+ 90.7 93.5 93.8 , 9h.1
no response 5.1 5.0 s.1 5.1 .. 5.1
c !
o Q " Table 9a ‘
iy . Computer Languages Taught to Students b§ Scuool Level B
BASIC- FORTRAN  COBOL APL " PASCAL . .
o k6 67%.0 0% or  2.3% 0% C
5-8 éo:7 1:8 1.8 3.6 1.8 ©
-9 33.3 0 ’40 0 0 o
-7 7-12 . 30.0 BT SR , o . 0 .
9-12 ~ k.4 BT 3.5 0 - 1.8!

. . .
A e o e L

O

When asked if their staff would be interested im attending.a two~day

* conference on computers to be held in their geographic area, 74.4% said "'yes"

'
» ~ .
- . . , *
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!
. '
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and 18.0% said "no" (7.6% did not respond). Intérest increased by level, et

o] B

with 60% in.grade K-6 buildings, 80% in grade 5-8 buildings, atd 907% or
more in other schools indicating 'yes!'. Only 61% from small ‘h\ool\
(0~300 students) said "yes"; the perc;:Yéggs ranged from 79 to 947 in

. .
schools of other sizes.

- 14

"intermediate"-for 23.1%. Only 4.8% indicated "advanced", It is interesting

that 24.5% gave no response. The introductory level was perceived as being
I3

n

The level for such conferences ' should be "introductory" for 47.6% and ‘
|
|
\

¥ .
needed most by those in schools with fewer than 1000*"students; by rural

and small city .schools (70%) more than others (55%); and for grade K-6, 5—§,
and 7-9 schools especially. The intérmediate level was noted most by those

in- schools with 1000-1500 students, and especially by those\&n grade "9-12

«

. - +
schools.
- ) A

- ‘ The information to-be included in the conferences were each considered

appropriate by over 70% of the respondents (see Table 10). Information on ‘
- '

hardware was less needed by those %n schools with over 1500 ‘students and by

”
w -

- those in suburban schools. Both information- on incorporating computersiéﬁto

L

existing/gdﬁrses and strategies for developing curriculum for computer.

courses were perceived as being less needed by those ir grades K-6. .Over
. o .
w s -y .
+.20% gave.no response. .
» -3
oL a - < R .
i Interest in participating in a computer information exchangg center was

|
\
|
|
!
l

AN hal \

expressed by 70.4% (19.77% sdid "no" and 9.9% did not -respond). The figure .
' wa; slightly less (66%) for those in K-6 schools, with others ranging from

77% to/§§Z{ Those in smaller schools (0-300) similarly'exprgssed less . -

\
£

interest (647%), while the range for schools with more than 300 studeqts was \ i

- 78% to 88%. , e .

|
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‘Table 10

Topics for Conferences .

a

‘ . : ) yes - no o nO resgonae

, Hardware and udes 71.3% 6.87% ) 22 0%
. v /
Software and uses. 73.8 ° 3.7 .= 22.5
Programming courses 72.7‘. . 4.8 . 22.5
Incorporating into ' .
existing courses . 735 3.9 o 22.5
; » -
Developing- - ‘ .
curriculum 71.0 6.8 22.3
\ A T L ,
When asked if they had, locally-devel'oped "programs they would be willing'
to sharc with others through such a center, only 17. 2/ said "yes', While 9.6%
did not respond 73.2% said "no", The percentage with materials to shard
increased to 56% by those in schools with over 1500 students, and 35% by those
in grade 9-12 buildings. " Thirty-two percent of the suburban schools and 217
RS
" of the large city schools similarly had materials- they would be willing to,
share,. ‘ -
_ v
L 4 ! .
’ -
-. ) ’\\\ ) ' ,
- N \ ) -
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v . _ Sdrqu on Computers in Arizona ‘Schools c o
' In May 1980, a questionnaire was sent to the 226 school districts in .

Arizona by a group of educators at Arizona State.University. (Sesponses were
obtained from 46 districts, ‘a (low) 207% retuxn rate.

8-, ‘ '
Slightly over half of the districts reported ,using computers, although
two districts had especidlly high usage. The most frequent use of computers
#as in computer language courses in grades 7-12 (37% of the districts offered*
such courses), followed by basic skills in mathematics in grades 1-12 (267%).

e »

s

N

e

Thirty-seven percent of the responding districts indicated they used ’
v microcomputers for instructipnal purposes, but 457 of, all microcomputers s
were being used in one district.® The numbers in use in May 1980 were:

/' App}e ., D g ' & >
. ° .PET . L - '
Texas Instruments‘ 1 - , ) > .
Atari 0 E o //A}'
. Radio Shack 22 - . -
‘, other “ . 9 .

Seventy percent indicated interest.in exchanging information and software, -_
. while 65% each favored cooperative software developmeﬁt projects, tq?cher-.
. training workshops, and evalwation of. instruction. - . <
-
]

r
k4

-

b

- . -
.
i »

. * - Bitter, Gary‘G: Survey of Arizona Public School Practices and Needs for
Computer Assisted Imstruction.’ Computing Teacher 8: 31-34; No. 6, i .
1980-81.~ : PR ' L e T
s —
@ - ’ S
" i ;
: N . . ‘ |

Wéiss, Iris R. Report of the 1977 Nationdl Survey of Science,
hematics, and Social Studies Education: Final Report. Research '
Triangle Park, North Carolina: Research Triangle Instifutq, Marth © ™\
. 1977. '

4

@ N . . . s
¥ Mathematics teachers were asked about the availability and‘us?/%é computérs T
or computer terminals and hand-held calculators ... The majority of K-3 classes
ydo not need these, according to their teachers; however 11 percent K-3
” v mathematics classes would use computers if they yére available ‘and 15-percent
: need hand-held calculators but do nat have them available. po :

- -

4

N . . . - ¢ . '.‘ 7
The percent of mathematics classes using computers increases from’2 percent
in grades K-3 to 5 percent im 4-6, 11 percent in 7-9, and 16 perfent in 10712.'

’ “ .
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A STLDY OF THE ADMINISTRATION OF INSTRUCTIONAL
CO\H‘UI‘LR USAGE, IN TEXAS JPUBLIC SCHOOLS :
Order No. 8000013

MONDY, Judy Bandy, Ed D, East Texas State University. 1979,
202pp. Adviser: Stuart Chilton (PA) 40A- 3612 Jan.

. 1980)

purpose of the Studv: The ourpose of this study was to de-

terrune tne aam.nisila.:0n of instructional computer usage n

Texas public schools curinz the 1978-79 school jear. Tre

stuay specifically examined usaze and acnministrative resources,

instructional uses, hardware and software, ana budget.
Proce.ure Questidnnaires were matled to the superinten-

Nent or aata processing aamipistrator in the 1,102 public school
' districts 1n Texas. A total of 963 questionnaires was completed

ang reiurred. ard these questionnaires were divided into aver-

age auly atten.ance ADAY¥ zroups for analvsis. Tne four ADA
gro.ps consistea of Group 1 dq.lincts maving an ADA of less |
wnan nne thousand, Group 2 d1=tg1cts havingz an ADA of between
one aud {ive thuasand. Group 2 digtricts hav ing an ADA of be-
tween five and twe v -fine thousand, and Group 4 districts con-
taining an ADA of greater than (wentyv-nive thousana. The ques-
tionnaire data were comptled,ana reported by frequencies and
percentages :

Find.nzs. The rajor {indings of this study included the fol-

. lewing: .

1 Thirteen percent of the 969 repurting school districts
cited instractiona, cumpLtin activities &s follows: 4 percent
6f" the districts 1n 'Gro\xp 1. 20 vercent of the districts in
- Group 2, 34 percerf uf the districis in GrOup 3, and 87 percent
of the dnsmcts 1n Group 4.

. . 2. The majority of the districts invclved between one and
. - ten teachers and between one and two hundred students in in-
strictional computing activities.

3. The emplo:. ee most gften cited as being responsible for
administerinz the Instructional computer projram was a
teacher, and the person to whom the responsible administrator
. reporied was either the principal or the superintendent.

4. Most dggtricts offered computer-reiated in-service edu-
cauon but had not developed an esaluation pro'ram for the in-
structional computer system. .

5. Instructioaal computing was most oftén used in enrich-
mernt and remeaial prezrams in computer-assxsted instruction
TTAl} and as a cormputational aid. .

5. The computer uas maost freQuemlv used.in elementary
schools i1n matremuils and readingz. Secondary subject areas |

« oSt oiten repof'ed were mathematics and BASIC, L ’

7. Regional Ecucatonal Service Centers (ESC's)'were cned
as tne primary sources for tn-sertwce education, courseware,
and.hardware . .

8. The reporuige districts’ budwet allocations for mstrucs
ttonal computing averaged bemeg,ssz.ng‘md ;69.83 per student
served, . . .

. Conctusions: The major conclusions inctuded the following:

1. Desp:ie the small overall percentaze~of instructional

.. Cumputer us.r'p, instructional compuung appears to have im-

pac'ed Texas public schools.” . ¢
2 lnsmxcuoml computer systems inTexas public schools
. dnd nat <eem ta hilnw any discernible admmstrative pattern
' since no recursive profile emersed from the data.
. 3 The s¢rvices ofle red by ESC's appeared to have fur-
» thered.the ;.routh of mstrucuonal computlng, in Texas putshic
schonis.* F . )

s 4 Inexpensive minxcomputers and microcomputers appeared
to have provided admitonal instructionid computing capabuilities,
to districes in €ach ADA group.

5. The sparsityof u1lu1tmn programs may indicate that in-
“structional computing 1S sl mhn early stace of d®elopment
An public education in '}_‘exas.

\
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‘A DESCRIPTIVE ANSLYSIS OF. COMPLTER EDUCATION
IN TEXAS SECONDARY SCHCOLS AND A PROPOSED .
COMPUTER 'SCIENCE PROGRAM Orlier No. 3000793

'MAYER, NautvByrd Patricia. Ph D, North Texas State Lni-
versity. 1979. 150pp. (3Al 40A:3935-0b;

The“purposes of this study were (1) to 1dentuly agd describe
"computer-telated progiams in seconaary schocls; 12, to iden-
tify and desciibe the petception o1 selected leaders .n tie
field regarding the 1ole vt computes ecucation in SeCOLGAry
schools tn the futute; 3! to utilize finaings to tecommaégnc a
program of computet -related ¢ducation tor seconaary schcols:
and 41 to sugsest tne mniplicationg of this program
- Questionnaires weire 1ecenved {:om 106 73 ver cent. ot
the 231 princials from {iity-thiee dist:icts in Tex.s whicn
had previousiv indicated otfering computer ccurses ana frem .
ninety-rine ' 73 per cent! of the 135 teacrers listca tor TBA
and published 1n Guidclifes tor Coruputer Mathernat.cs, 1377
Interview questions we:e sent to teut. -t 0 COmy ote, vicles-
swonals. Answels to inteiview qu@sticns were recorcecson | [
cassette tape and returned by nineteen 43 per cent! pro-
fessionals,
Some major finduigs of this studv were that 66 cer cent of
the scheols contacted oiiered une to thiee computer ccarses
The courses most frequently orfered were previent sciv.ng.
computer hiteracsy. ana pregrammirg Comuuter ccurses .
have been uifered for .an averdze ot six €113 1o tne reshona-
tng schools. Sucty-one pgr cent of the courses were otiered
under the mathematics departrient but gomputer praiessicnals [\
'stated a computer science depattment would be better. Five -
schools requiied courses containing compute: -related mate-
rial for grad.afion and eight schools used then: as scbst.tution
for other courses. Teachers were primarihy responsible for
onginating comuuter-related programs ana for requesting-
new codrses. roui teachers ruc cCi.i Jter science ce:giiica-
tron and nineteen had coniputer-iclitea s0r< exneilence, Lon.-
puter proxes>xomls stated that the neea for comnuter edu
tion'in the secondary schools will increase in tae 1uture
On the basis of information gained frum tre surve,. the
following conclusiens were reacrea.
1. Few teache:s had eitner a foriral or prufes;nonal edu-
¢~ cation tn the computer fields
2. /Although conipliter-related courses were not fourd to o€
offered throuegh a coi..puter science departnient comyp iter f10-
{fessionals s.ud thisw oum be the vestadnunistrative ati Uneinient.

‘ 3. Fmdm’és show that 18 per cent of the scho&ls taught
computer operations and 24'per cent taucht ketpunch. How-
ever. selected leaders said that kevpunch and computer opera=-
tions are not important subjects for hich school students

4, Few schools rcquite computer-1celated courses for ”
‘graduation or recommend substitating coniputer coursesyor
otner courses. From this. it follows that requirenient or

" substitution will not be common in the near future.

5. The following computer-related courses were suggested
as ones tnat mught be tauzht wm secondary schools: Conysutar
Literacy, Coniputer Programnung. and Computer Structu res.

* -Recommendations are that an extensive study be made on
the wnterface berween high school computer courses and intro-
ductory computer courses wn colleges and universities and that

" a study be made comparing the use of large computers and
microprocessors n the classroom.
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PAGES 87-89 "ANOTHER LOOK AT EDUCATIONAL SOFTWARE AND BOOKS"
DELETED DUE TO COPYRICHT'RES'I;RICTIONS_.
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Micro Computers Make Light Work

of Managing Instruction ==

- Indx&idualkzing instruction for a

.classroom of 30 children--or a multi-aged
group ‘of 80 to 100--can generate a
mountain ¢f paperwork. In fact, one of
the principal restraints on making the - .,
most of individualized and objective-
based curricular programs is the !
difficulty in filing, sorting, and then
using test scores and™other achievement
information to organize instrdctional
groups and produce progress reports.

Using a computer to manage that part
of instruction is one answer to the
paperwork problem, but the cost of ,
such systems 1s often prohibitive,
particularly for small school districts.
Typical annual cost for one school doing
management on a time-sharing computer
ranges between $13,000 and,$25,000
according to Don Mclsaac, professor
of educational administragtion at the’,
-University of Wisconsin.

s, >

But Mclsaac's computer research
project at ‘Cthe RED Cehter has come up
with a tool that'makes the management of
the paperwork mountain as easy as the
management of a molehill, and at a low
cost. :The tool 'is an information
storage and,retrieval system that--like “—
most clements of the computer revolution
rolling’ through the nation's schools--
1s based on mﬁqsoicomputeré. Those

Wiscon;sih ReD Center News .
Fa\) l"go \

¢

)
~

computers are compact in sifze, low 1in

. price, and easy to use. ] .
- »

The system developed by Mclsaac's
team is called Micro CMI (Computer
Managed Instruction) and operates on
computers inexpensive enough for schools
to purchase and operate in one building.
The Mpcro CMI program can maintain °
record of 800 studentsgand can handle
37 separate curricular Qas. It works
with any objective-based proyram 1in.
elementary or *secondary schools.

One of the system's most valuable uses
1s ident1%ying students with similar
learning needs. - For example, let's look
at Ms. Jones' second grade math class
where she 1s preparing to teach a’topic

& -’

1 .
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s from Micro CMI. After a search of itg :

2 . . . .
’ - € ‘ ’
~ ' . ‘ -
’ i ~ hd
on subtraction. The topic has 10 objec- o )
txves, each of which requxres previous ' .

mastery of other—objectlves.

Instead of taking the whole class ST T €
through-the objectives in the same *, .

sequence’, Jones will use Micro CMI to : E

detérmine which children have mastered .
prerequisites for thich objectives and . .
then group them accordxngly into several R

clusters.

.

She requests a grouping rébommendaciqn

(4

memdry to determine who has mastered ~
the prerequlsxtes for the various
objectxves, -the .micro computer prints
1ts suggestions. Based-on her class- . -
room observations, -Jones makes some .
changes in the suggested groups and v a
then proceeds with the Lnstructxon, :
* The computerykgepé track 'of who's 1in . . .
the final groups and of each student's : .
progress. - ] .
' - ’ : L4
) Besides storing information about -
pndividual student dchievement on - -
specirfic learning ob)eetlves and 2denti- .
fying groups of children with similar <
learning nedds, the system can provi
reports for diagnosing and prescrlblng
learning activities, praduce group
performance lnformailon, and generate
student progress reports for parents. . .
‘Mlcro CMI can also proddce the data -
needed to complete reports of .
Individualized Education Plans (IEP's) e ‘
1n special education programs. S : ) 7/

" McIsaac estimates that one school's
an 1 cost for Micro CMI ancluding
al?qzxpenses,except personnél time would ,
run between $3 and.$4 thousand. THe
Danville, Ilrxnoxs school distract has
cut even those costs substantxally by

ey

. using ‘dhe micro-computer to manage §

‘the objective-based reading program ° ? . .
in all of its 13 elementary schools. A

Wisconsin scMol district where the . ~ .

system Jas'been field-tested uses M;cro A

CMI t sucpessfully and xnexpen51vely

. manage eadlng, math, scxence, and . « . .

physxcal education instructiofi and is . . ¢

preparing to.apply it to social studies. ’
The Micro CMI system is availabl¥ for

the cdst of reproducxng software. For—— '

degails, contact either John Wende or

pon McIlsaac at the R&D Center

5608/263-4333). . . : . : “f -
- ‘G\L, N ; ; .
3 & o . . R . e}
Micreecomputers dre suddenly of such ;o £
interest:* education that there's now . - . ¢
a clearinghouse for informatjon about . . ‘

their school applicabions. Write:

MicroSIFT, Computer Technology Programeyy . .

Noithwest Regional Educational . . a .-

Laboratory, 710 SW Second Ave.,
, Portland, Oregon-97204.
N ‘ -

on -~ :
UD » . . .
. - . . . ) , ) * / ' : . .
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, . /
' . N
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. T . . ¥
. . - ot : (Y . .
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Authors: Kenneth J. Travers and uiners ' ¢ N
Pages: s 66 Lo ’ ) .
Date: : July 1971 . R ' . '
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’ . - . . .
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The keynote address far the Forum >n Teacher Education at ghe ¢

1972. Dtscussus braac tssues and problems of both mathematics educition ana
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Promising Practices in Vatheﬁatlcs Teacher Educatlon
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Offset, with cover s A )

SJ.AO Y A

A tompilation of 64 papers from the Forum on Teacher Education, Nattienal Council
of Teachers of Mathematics Annual Meeting, 1972, Codtains descriptions of '
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A collectloﬁ of pfga?s prepaiéd for discussfon -at the Forum on Teacher Education
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wathematics teacher preparation,. guidelines -and standards for teacheg education,
course content ‘Tecommendations, and proposed guidelines for teacher's%eparatlon.
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Meaningful Instructfon fn Mathematics Educa;j*n .
J. Fred Weaver and Warilyn N. Suvdan :
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Offset, with cover - -
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1his monograph focuses on discussion of the influence of meaning theory on ?\
elementary school mathematics programs and fnstruction. Includes a review of

research on the importarice of meaning and the éifeét of teacning with meaning.
Includes an extensive list of references. °
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Language Factors in Learning Mathematics : . ¥
Lewis R, Aiken, Jr. , i

‘.7‘ - 3 ' ' .

October 1972 \ . y - .
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$1.50 . .

Discusses the.relationship of verbal factors -to mathematics achievement and
reviews research from 1930 to the, present. Considers the effects of verbaijzation
in the mathematics learning process,» mathematics functioning as a Tanguage,
readabilicy of mathematics materials, verbal ability and problem solving, and
other factors. Includes an extensive bibliography. '
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Use of Computers in Mathematics Eduration Resource Series: Corputer Innovations
{n Education . ~ . i T

Andtew R. Mdlnar . ! ' T, o
87 : .

February 1973 . . . N
Offset, with cover

§2.35

-Includes discussion of the impact of tBe computer on societv, types of computer
systems and languages, instrucctional applications, sdministracive uses, libraries
and daca bases, the design of ootputer-or:ented curricula, and cost, effectivaness.
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Use of Cotputers in Mathematics Education Resource Serias: Comouter<Extenced
Problem Solving and Ercuily 2
Larry L..Hatfield

33

February 1973 / . ' -
Oifset, with fover M -

33.50 - ‘ . . .
Reviews some of the pedalsgical rationales and reseirch evidence related ta use of
cozputrers as a problen-solving tool in watrematics classes. Includes discussion of
philosophies and chjectives, effects 3 computer prograrming on cathematics
achievement, motivacior qnq actcitudes, and influence on problem-solving abilicy.
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Usé of Comouters in Machematics Education Resourde -Serfes: Computer Bibliograshv

for Matberatics Education : .
Marilyn . Suydaa, Ed{tor
100 ‘ ’ )

February 1973 . .

offset, with cover e

$2.35 . R

Annotated listing of selected books, arcicles, and other doouments on conputers.
Organized by: the general educational role of computers; computer languages and
programming; and mathematics i{nstrugtion applications, including teaching about

computers, Beneral uses 1n-mathem%51c§ classes, tutorial and practice modes, and
problem-solving mode. '
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Use of Computers in “athematics Education Resource Series: Research on Computers
in Mathematics Education - N - ‘

Thomas E. Kieren . ’ o

43 ’ ?

April 1973 : ' v
offset, with cover

$1.50 » .

Reviews rescarch on a wide variety of computer applications in the mathemactical
classroom -- co-puter-ticcd instruceion, especirlly drill-and-practice and tutorial
modes: computer-mdndzed 1astruction; and” co~puter-auvmented problem solving. J

Includes analytical co~ments on the findings and status of research.
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Date: April 1973 . . ' . . ey
Form: : Offset, with cover Ly . o
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Description: The relationships of intenigence, achievement, age, sex, heredity, and psychosocial
factors to machema:ica}_;%ga:ivity are carefully re\-iewed and discussed. .
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o v 218M ED 077 773 ~
Ticle: Recent Research in Cogniticn Applied to Mathematics Learning | - N ,
Author: M. C. Wittrock .
Pages: 37 ’
Date: April 1973
Form: Offset, with cover
~ Price: $1.80 e

Description: Discusses recent research on cognition and its implicatiqns for mathematics
education. Learning as a generative proceds, structural orzanization, processing
of i{nformation, processes and structures, individual diZferences, brain research,
higher-order processesumorivation, and delay-retentiom effects are discussed.

"

Yy

: s . :
2194 ED 036 670 . ’ . - ‘
Title: _ Research Reporting Sectians of the National Council of Teachers of Mathematics )
48th Annual Meeting (1470) . P , .
Author: * Jon L. Higgins, Editor ) . . .
Pages: 69 ¢ " !
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2234 ED 086 518 | 7 Y . . ] : .
‘Title: Unoublished !r<:rn:ents for ‘Evaluation in \hthe—at‘*s Eéuca:icn . .
o Author' 3 Harilyn N. Suvdan S N .. .. | . .
ges: ¥ 60+ ¥ . A .
% ‘te:, 1Janu}ty 1974 T s - ‘- c .-
Form: o Offseti; with cover, perfect2£ound { o< IR A
b Price; ° ° $§3.55 p . '} " : .
-X Description: Pravides an:g;tated inforzation reza:ding unpubushdd tests related to mathematics
. o . gnbduca:ion. nforzation incluces title, developer, content, format, sample, ,
N reliability, correlations, validity, and referencés.
. X . ot
¥ . ' 4 N » Id
\. 1A
b . -{; i:;. > Z _
224M - . “ED 086 517 e N . .
Title:™ Evaluation, {7 t-e Vashamatics Clas§foen: Frem what .and whv to How and Wrere
Authovr: Marilyn N. Suydas 7 P ¥ - )
Pages:. © = 70 RO / . " >
Date: A Janmary 1974 S o L. . .
Fora: * Offset, with cover, perfect bound f’ - ok -
i Price: ©2.35 -
Description: “Provides cany, Fe.efu §ugges:ions for the- classroon teacher regarding how to
N ‘evaluate and how ¥D imorove ciassroca evaluazion. An extegsive azrotated list
4 * %:  of references proviges sources of tests, itez blanks, and research on evaluation ‘
< ™ techiniques as weil as references on evaluat‘on in nmathezmatics.
. ) ) | i o
R .
- . " . .
S . - A
12254 ED 091 239 : .
) . Title: . Research on Vatherazics Zducazicn (3-12) Resorted in 1973
Authors: Marilyn N. Suycan ani/J; ¥ Weaver . .
) Pages: 83 s RS . ) : '
Date: 19?1‘ ' - N
i Form: Offset, with cover, perfect bound fo . . -
’ Price: ~n$2.35 .
Descriptfon: This annotated bibliography lists research related to mathematics teaching and v
learning which was puo;-snEd in the United States during 1973. The.listing covers
- % " the levels from kindargdrted zhrouzh grade 12, and is.dividad into three rajor L4
‘ sections. The first saction .ispd research sutmaries which review groups of .
research studies. The second-secticn .contains re,earc\ reperss walch appeared in C
journals during 1973. The faal section includes dissercations announced in )
Dissertation Abstracts-Iatermational. ‘ . )
. »
.‘ ) * ’ :
2264 ED 091 250 . . ’
Title: A Survev of Docto'al Drozrams {n Mathematicgs Bducation “ .
*« Authors: ” Jerry A. Mclntosh and r. Joe Crosswnite .
Pages: 48 ' . »
. Date: ‘1973 . : ~ N
. Form: Offser, with cover ¢ '
Price: $1.50 ‘ . ) .

Descripclon: This paper is a survey and description of current doctoral programs in mathematics
* education in the United States. 7To gather the data a que§Cion nalre suificiently
flexible and’ comprehensive to tolerate a variety of, programs w3s developed. The
- questionnaire was sent to the Dean of the Colnege (School) of Educaticn, Lean of
°® the Graduate Schools, aand Chairmzn of the »eoa::-cn: of Matnenatics :n each of tne .
. 200 instititions sampled. The daza collected and resorted include the £0liéwing ¢
. ,categories: Institutionai datapy profession 22l faculty, descxziption’ o: ddctoral
Y programs, financial assistance for doctoral candicates, placement of jecent \F
- graduates and researcn. develoz~ent, and dissemination activities. Al~hough$ . ~
- listings of doctoral progrars in catheratics educatisn have teen made previcusly,
,this survey is theé firsct systematic attespt to gather descriptions of doctoral
. ) programs on & broad basis.
‘ .,
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D 089 986 . .

-Mathematics Education Abstracts ard Index to Research {n Education, 1966-1972;'
Jon L. Higgins, Compiler, and Cthers' .

335 . ' .ot
1974 ' - . N
Printed, perfect bound :

’$18.00

Contains abstracts to nearly all materials related to wathematigs education
(research,reports, instructional zaterials, teachers guldes, ete.) included {n
Resesrch in Educazien (RIE) for the wears 1966-72. iubjgc: and author indexes
are provided to facilitate ‘searthing. This is the bésc tool for a manual search
of ERIC's RIE and.a quick way to scan materials gontained in Research in
related to mathematics education. -

fducacicon
- > A ]
» \ ) .

’
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ED 097 225 L . -
A Categorized Listing of Research on Mathematics Edhcation (K-12) 1964-1973
Marilyn N. Suydan . : i
364 .. . .
August 1974 -

Offset, perfect bound’ c, ! \
*$6.90 . - . .

Provides a listing of research reported in journals published in the United States,
{n Dissertation Abstracts and Jissertation Abstracts Iaternational, and in

Research in Education for the years specified. ' ’

“

-
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ED 102 030 : Lo,
Instructional Sirateeies: & Preliminarv Taxonopv
M. David ierrill and liorman D. wood
92

Noverder 1974 . ~ .
Offset, perfect bound ' . ’

$2.35 R ) . . ’ ¢

Tha focus on the:paper is apparent: strategles for instruction.; The authors
propose a :axogomic vocabulary with whick instructional «strategies can be described.
They suggest a taxonomic organization for relating the variables involved. in
tnstruction, and syzbols for representing these variables and their relationships.
The -premise is tiat, through the application of such a taxonomy to research on
instruction, the development of a theory-based approach to instruction will be
facilitated. ' There is much detail {n the descriptions and many illustrations to
clarify specific points. . ’ :

.« * - .

>

«
~

A

ED 103 893 - : o
Cognitive Psvcholozy and’ the Mathematics laboratory
Richard iesn, Sditor

Offs¥t, perfect bdwhd

.

_Presents articles regarding the relatfoaship between wmathematics laboratories and
cognitive psychology. Issues and problems include: ‘applications of mathematical
{deas, concrete e=bodiments of mathematical idcas, computer asg}s:ed laboratory-,
activiries, clinicai diagnosis of student errors, teacher training (using
laboratory technique8), and directions for future research. .

Kl
. .

4 « .
\ - N & .

ED 102 021 . . L ,
Mathematics laboratories: Irplementatidgn, Pescarch and Evaluation

" Gillilam M, Fitzgerald and Jon.L. Hdiggins, Editors

81 . . .
November 1974 -
Offset, perfect bound

$2.35 ) , f -
Pu?lica:ion tased on three papirs rclated to mag&cma:iés_habora:orlcs: ore to,
present a scbool-man's practical view of laboratories (Alan 3arson), dne to

revicw related research (Jack “ilktnscn) and one ta review eyaluation procedures
(Donald Xerr and John leBlanc).
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DM o CED 106 720 : . , g —
Title: Uathemac{ce laboratories- 150 Activities and Cames for' Eldrantary Schaols
Authors: Jon L. Higglns and Larcy A, Sachs coe e - - )
Pages: © 207 ) ) ’ o

Date: . Decembet 4974 . . o ’ * . )
For: - °  Offset, perfect bound \\‘ . 2
Price: ¢! $4.50 ) N -

D'cscrip:ioif: Contains 150 activities and ganes gréupcd into cight sections: (1) Number

Concepts;- (2) Addition and Subtraction}: (3) Multiplicatfon and Division: X4) Ntmber

: " Skills Review; (5) Measurement; (6) Frnction{; (7) Graphs and, Functions; ard

(8) ‘Geometr¥c Codcepts. - — o
N ' N “"#\ ’ ) \//\;"\/9 .“ - . 3

P ': \o ) H . v *

~ - \ ‘ . . & o . f s - * el
235M ., lED 104 6K6 " : } - ) . N
Title: "Research -Rebortinc Sectfons of the Natforal Counci! of “Teachers of Mathematics

S3rd Antual Yeetinz (L3731 . . P

Auchor: - .Jom L. Higgin®, £ditor . PR ‘ -
Pagés: 120 ) Yoo 3 r . -
Date:’, . , Aerit 1475 . 1. o Ty )
Form: . Offset, with cover ] ‘ .
Price? TS0 . ST .. T .
Description: Contalns reports of research, reported at the MCTM meeting." gAbstracts gover a

. yariety of topics relatéd to teaching ard learning mathematics. The pubifcation

- ' .continues % NCTM series,®- - . v

e R S

. - B Y oa ° 4 - -
236M ED 115,488 , . . oo ‘
Title: vaterfals for Yeirft Instructfon . . :
Authors : Gary G, Bitter ard Charlés Ceer ) ‘- ’ .
Pages: - 85 ; el . . . -’
Dgte:. August 1975 .
Form: >« Offset, with cover: ) - )
Price: -  $2.20 ~ ’ ’,° oo

Description: This compu‘ation lists available wetric kits,ctask cards,. filos, f{lmseripd?
> 4 : - L . >
. /slides, and other miscellansdus mecric materials. The bibliograpny is intended

.+ ,as a quigl reference or.source of information for supplementary metric matetials.

+ “For each entry the ‘source, cost, level of learning,; and a brief description are
‘fncluded, . - ? : o

~ % > © '
. Ve i 0
~ ) re Q . N
. . g - s
) o ' .. . . ;
2374 ED, 113 152 : - LT
Title: * Algorittmic learairg LT " T
Authors:, - Marilyn N. Suydan and Alan R. Osborne A - .
Pages: - 1s6” . . Voo - -
Date: - 1975 .~ ° ) . e S\ \
Ford: . Offset¥'with cover I . j R
-Price: Su.I5 . '

Description: This volume contains a series of papers on algorithmic learning, Included are .
, 8ix reviews of researcn pertaining to varicus aspects of algorjithmic: icarning,

six reports of pilot experiménts in 'this area, a theorctical discussion°o§"
"he Conditlons for Algorithmic Imagtzatfon,”.and ar annotdted bibliography..

- A o

o ! < . R
- JY . - - .. ‘ -
t . L. .
238M _ ep1do 012 . - .
’ritle:,' Using Reszarch:” A Xev to Eleran%arv Séhool “athematics. Revision
Authors: _  Marilyn %. Sujdam and J. Fred eaver . N r
Pages: 137 . ) ’ . .
Dage: | Detember 1975 \ ’ - .
Form: Oféset, with cover .- )
-Price: $3.30 . .2 - A
Desctiption: This” booklet consists of eleven bulletins designed’ to answer questions which -
. teachers frequeatly ask about .the learaing and teachingsof rathematics. The

bulletins are revisions of fa et originally pubiished 1o 1970.) EdcH bullesin’
is organized around a zeatrel topic, and presents questions related to that
_ tepic, suzmaries of regearcn {1adings relevant to cach question, ard a selected
bibdbldography. - :

o
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\ Descripdon: Abstracts of 28 vesgarch répor:s’are ‘prov'ide;!. THe regorts were prepared by

Lo . < S .
239 _-. ED-120 001 . p . A , - T
Ti{tle:  Research Rovoarring Sectian of the Mational Counci! of Teachers of Mathematics S .

", S4th Anrual fcetin: (12376) . . . i - . . -
Author: Jon L.%niggins, Sditor - . . “ . . -
Pages: 117 . . . . ' ) .
Date: April 1976 v } bl , , . .
Foxrm: 1 0ffset, with cover e R . . . .

Price: $3.30 - : : . - . -

investigators for preseatacion at the 34th anpu 1 mecting of the National Council -
PE Teachers of Mathematics. A broad range. of/.%pics related o wmathematics

- ", education are covered. - ¢ -

. ' a . r ! . ;'p " S0 , . P
o - . . _— . ¢ @ : ' PR : .
2u0M ED 120.027 Lot X * ‘ e |

Title: - Number and Measuregent. Pasers from a Research workshoo > '
Authors: Richard A. Lesh and Javid 3racbard N L ’ ' v
Pages:’ 298 : * . . . 1 g
Date:’ , abrit 1976 ©. . . 8 : ' . .
Form:« ffset, perfect bound- s - PR ’ ‘ . -
Price: ga.ao M 7 . b ° |
Des¢r£§;£on: $‘bven papers presented gt a rescarch conference on nunmber and neasureme;\t are :
- ptesanted {a this volumey- The first paper provlde's an overview of research } ‘ . L
N - concerning nucher and reasurement. and suygests direc:iions for future research. . I ;
4y The second oaper'discu3ses the cclationshins between rezsurcment and number ’ - |

, .concepts’, and psychologfcal and {rstruczional issues rclated to transier. Two <. .

papers are devoted Jto synthesizing and anai %ing rescacch on megsureTent, and
the delineation of “questions aoout wnich rescaren is nveded. Two papers are

-, °. concepned with irstruction and reseagch on teaching arnd learning fractions. ' |
The final paper ‘concerns cfiiidren’s development of cardingl and ordinal number C
- ;- concepts. . N LT ‘ .
., . N .o . ]
, r v . - 4 ' - ‘|
< o » . . ’ -
261M ED 113 206  » - co , . . S
Title: ° Learning with Understanding - . PP |
,Author:’ Perbert A.  Sicion Lot ' . ‘ |
pages: 30 . .- . . . ) . p .
Date: * June 197 e ’ o oy . . ‘
Form: -Offset, with cover M ‘ e )
. Price: =~ $1.40 . . o - . ao .
Description: 1n this paper, Simon describes contemporary information processing approaghes , .
a . to the study of learning and thinkinz, and discusses the relevance. of,the'se o
w studies to the distinction.between rote and neanin'g'ful” learning. 2 ‘ -
, . ) * R ’ . v ’ ’: . .
oot . vk - . —
W . f ) ‘e . ¢ D
262M .- ED 121 624 . / “ . . ‘" ¢
Title: - Compilation of Research on Collece Mathematics Sducatfon™ " ¢ . ’
Author: Marilyn N. Suydam . - . . LT - .
Pages: . 287 B i - Lt ‘ . tr . 2 L ) /.' v ) .
Date: December 1975. o et < P, . R 7 ~ .
Fotm: - Offset, perfect bound . T s - ) .
Price; 7 $4.95 - e e Cotl s . -
De!cﬁptibn:h 'This.publication consists primarily of a Iisting of research reports on ..
¢ . - wathematics educapion in the United Stdtes at the college level. It also N - .t
includes some studies-whkich wére conducted with samples from other . 4 e N
* post-secondaty-school populations. ard research conducted with:teacher . . L.
T .education samples is also frcluded whep the -focus of the' research was on . * A ..s
"fi fathematical backzround or‘couﬁ,ses. "Tne reports listed include journal ! - \ . ) . :
T articles, dissertations and.ERIC documentg which e locatéd for the vears S Lt . Lo
L . 1960 through 1974, Artfcles and dissertations i‘ge;i,‘;:e ‘recent -vears, 1970 .. ) b . *
' thgough 1974, have beeh annotated to ind{cate at least one findlng;that reflects T e 3 -
. tfe“focus of the research. To aid readers {n locat{nz studjes on a partfeular . i N .
- topic, all dociments listed have bgen categorfized by “mathematital topic. -
st ] - ° . . - - . . - ~ -
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2434 ED 128 226 n : SR .
Tftle: Modele for Learnine Mathe—atjcs: Paners fron a Research Workshop N s
_ Author: lan Osborne and David Bracbard, cditors . ’
Pages: . 207 -
Date: 1976 - ) ,
Form: Offsec, perfect bound . : R
Price: $4.50- . . ’

s 4
Dewcription: The general pugposes of a model are discussed, then seven papers are p!esented which 4

dehonstrate several different facets of the problems associated with constructing

R
T and using models of mathenatics learning. The mathenatical areas covered by the ..
[ ‘ . models-include prodlem solving, geocmetry, arithmetic computation, counting, and L3
. . 7 numeration. . R , B .
. [3 . ’
‘ﬁ%%"‘éi; L4 - ‘
f’“t
2448 ED 123 132 : ! )
Ticle: Teaching Strategies: Papers from a Research Workshop “
i ,Authors: Thomas Cooney and David Bradbard, Editors . ¢ ’
« J Pages: 209 . ' <
3 “ Date: v 1976
] Form: - Offset, perfect bound
Price: $4.4 v ‘ : :
,& Description: Nine papers presented at a research conference on strategies for teaching matheratics ~
R B are presented in this volume. The first paper prcvides an overview of gesearch on
. [ . \ teaching strategies, defining a’persoe:r.ive on the subsequent papers. The second
. . paper reviews the major strategies from an historical persoective. The third oaner
: - discusses the role of a theory 1in the dgelopmenr. of. teaching strategies. Four
‘ . ! papers are concerned with research prodlens related to teaching strategies. The _
firse of these deals with studies of efficacy of aifferent strategies; the second
K ¥ concerns a comparison of teaching strategies which differed in the amount of |
R information being taught and the amount of pupil-teachey interaction. More ‘general
/ s - " researcly papers concerst problens of designing ‘studies ot teaching strategies ard a
context for studying teaching strategies from a delivery-svstens approach. The
eighth paper discusses materials for teacher- trainiag. The final paper provides :an
‘ integrative sunmary of research on teaching stragegies. ) . :
R} E 4 o
. i . .
2454 ED 132 033 EA .
! ‘ Ticlé: Space and Ceometrv:“*Papers frcm a Research Workshop . s
‘Aut, ‘ors:' Larry Martin atd David 3radbard, Editors . .
Pagzs: 245 Td . ! . ,
. Date: 1976 ) ’ .
Form: Offset, perfect bound \ A
Price: $4.70 :

Description: Seven papers presented at a research conference on space ‘and geometry are contained

' in this monograph. ‘The first paper gives an historical sketch of the development of.
geometry 4nd discusses .séveral considerations for selecting geometric content for

N the ‘elementary school. Two papers deal with Piaget's research into the child's .

development of space and geometry concepts, and another perspective. A fifch paper:
reviéus~the van Hiele .levels of dévelopnent in’geometry and ¢iscusses the new. Soviet
geometry curriculum, another paper reviews c¢ross-cultural rescarch on perceptiord, and
the final papcrlexfﬂiaés some research issues concerning children's concepts of

e g transformation geometry. ., . i
m .\. ‘ . ‘ ’ )
246M ‘ ED 142 413 ° vy wF .
Title: Mathematics Education: A Bibliographv of Abdtracts from Resources in Educatiof “(RIE)
fron 1973-1975" : T . ’
Authors: Jon L. Higgins and Others , :
Pages: Over 500 - .
Date: T 1976 .. .
Form: Offset, loose leaf.with 3 hole binder
- Prices $18.00 . >f

" pDescription: Contains abs:rzﬁ:}s to nkarly all materials related €o mathematics education included
. in Resources in Education 1973-75. . Thiz document supplements, but does not replace
ED 089 986 (227). The quick way to locate materials in ERIC. -
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26 £D 135 670 - ’ :
Title: . Research Seczicns of .the National Council of Teachers cf Mathematics 55¢h Annual
. - F . Meering (1977) . .
> Authors: Jon L. EBiggins, Edicor ) . . . R
o' Pages: 144 . e . vep
Date: Dececber 1976 ‘ ) $
. Form: * Offset, with cover - . . : S )
? Price: ~ 53.85 . R e . : °o
- ) , Description: Abstracts of 36 research reoorts are provided. The reports were prepared by .
[ investigators for presentation at the 55th annual ceeting of the National Council of

Teachers. of Y.a‘:he::\at‘.cs. A Yroad range of topics related to mathematics education
is covered. Nine reports deal with problem solving, eirght are conogfned with .
instructional methods, five with sdace and geometrv, and ¢our with nunbers and .
! operatidns. Two reports concerfi reading and writing skilis }n;‘mc‘.\em:fcs. two deal
. with testing and measurezent srocedures, and two cencern program evaluation. Cther
' " papers deal with logic, .effective teachers, learning aids for the blindy and models ¢
. of mathemazics learning. . N

+
- . <

*o
-~
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. et ED.128+195 > !
¢ ‘ri,;lg:'f' Mathenatics Learning: i{a't Research Savs About 3ex niffesences
Ny -+ Authogsj’ Elizabeth Fennema, :'zi,ifr, j . .
, Pages: _ 51 . : ‘ . '
Date: ’ Decemoer 1975 ° - N . -
Form: Offser, with cover ) v
Price: 51.95 : o . .
.“' , Description: This volume presents four papers or{ginally drafted for a symoosium on sex w
¢ differences and ~athecatics education. The paper bv Fox reviews results-of several
contests tc identi{fv jurior hizn school students who were precocious in mathematical .
) abilicy, and subsequent inst@cnonal' expericents aized at izoroving the catnema Poal ’
v ' achievenent of able girxs&, Aiken's paver oresents factor analytic data concerring
o sex differences it atritudds toward mathematics and discusses several hvpotneses L0 .
R V! explain these differences. ar-strong's paper discusses reswlts of factor amalvtic
. studies of sex differenggy in =atheratics and the relatiorship of this abiiity to
. sex differences in Taghematics acnievementy <
L 4 . . P .
. ) > »
249M ED* 130 861 X e ) ¢ .
Ticle: - Teacher Education :in Mathematjcs . y
N “ _Author: . + B. Othanel Smith ‘ ~
Pages: + 24 .
s Date: September 976 LI . .
_form: ¢ © Offsec, with cover ¥ - 8 : .
. Price: $1.40 . ’
Jescription: An overview of some of the strengths and weaknesses of teacher education progra=s is .
N . ) pnsente? in this document. Components of teacher education programs are Giscussea, ’
X . o, . research®in teacher €ffecziveness is brieflv descrided, and suggestions are ziven
L for what is ooss/ible and desirable as a program of preparation for r.a:tenatics
aeducation. c -
;: “~ s “",- ,'() ' IS
, . .- . 3 ” [ 4 Y
: 851, ED 147 184 o . : :
R Titlet 2 Remea‘.a_l .“.ather.z:ics: Diagnostic and Prescriptive Aoorcaches. Paoers from the .
Y \ A] iﬂrs: National Cenfevence ca Xe—edial Mathematics - .

.l Authors:, ° - Jon L. Higgins and James W. Heddens, Editors

. Pages: 138 - . . . . . B
. : Date: _,  December 1976 e ' ‘
. » Form: s ~Offset, with cover . ) . -,

‘e - Price: , . $3.85 - .o . ‘
. P ﬁe:cr”tibn: Z::;nz::;ic:z;ogego:.:aini :’!vs ??oérs. f!.ve_ reacticn papers, and a summary related to
R . ‘ Ldevetfeing and d‘ e ‘?' "...a:hi uu:..cs.‘ The first pager discussed orocedures £or .
' . . , discuss'es. :ethod esi';:-“s;t Ye ;ened:al mathemat{cs student. The second paveT

\ K . e tes cl"ﬂi-‘iloéi‘ assroer diagnésis in matggmacics. The third paper presents a
el e % ) ! for cliaic 3znasis of cnildren with mathematice di{ficulties, The diaznosis
‘ . ) process in mathenazics instmuction {s discussed in the fourch paper. The last pager
1 . o A reviews Fesearch related t2 the rezediazion of Lleamning difzizuleries in schocl
| astheracics. - NP . .
' I ¢ )
B . . N , - ,
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. ™M v ED 138 483 . s
Title: Designing Methods®Coursés £or Secondarv Sehool Mathenmatics Teachers. Papers from a ~
- Symposium Acrarzed bv the lilinods Ceuncil om Matheratics Education - .
B . .. Authors® John A. Shumaker and Meredith W. Potter, Eds. - ¢
Pages: 106 - . ¢
Date: January 1977 o . v
Form: Offset, with cover L. ) : ) B
’ Price! + $3.85 . : o
) " Description: Collected {n this documett are papers presented at a conference on designing',
’ mathematics methods courses for secongary school teachers. Papers are orgapized
L . under the fallgging cazé%éﬁles: (1) Realistic goals for a methods course, .
(2) Miningl conitent for a methods course, and (3) Te€aching strategies used in,
. methods courses. ) . . . - . ! . )
¢ L .. . P o
2534 w  ED.144 840 e .o -
. . Ticle: . Activitv-Based Learning in Elementarv School Mathematics: Recomuendations €from ¢
. . | Research — ' i . . ‘
* .Authors: , Marilyn N. Suydan and Jon L. Higgins ~ ' ‘- . . ~
f- * Pages: 178,. LR . Nl .,
. Date: < . Septygber1977 L e ? )
! Form: * Offset, peifect ‘bound’ . .

. Price: v $3.85 - ,

-, Description: Research conducted in grades K-8 on aé:ivity-based teaching Siproaches, including
° studies on the use of manipulative materials, is reviewed and svnthesized in this

. report. O the basis of the syathesis’, it was concluded that tes;pné using .
“*manipulative materials bave a higher probability of producing greater hematical
- » achievement°ttan do non-canipulative lessons. LUse of both manipuldei terials

and pictorial representations is highlv effective; symoolic treatmentsialgne are’
less effective. The use of matertals appears to be effective with chilfren at all
achievement levels, ‘ability ievels, and so¢ioeconomic levels. -

'y < ’

254M ED 146 015 . . . . <

e Title: » On Clfhical Studies {n Mathenaticg Education <

Author: . J. A. Easley, Jr. . L.

Pages: 40 ' . . v
. * Date: June 1977 . ] . . ‘.
‘ Fornm: Offset, spiral bound : - . ' ,

Price: ~ - $1.40 : . , '

2 Description: This document was developed to provide some perspectives on the use of case studies

- dnd other clinical approaches in mathematics edication. A large portion of the

' paper contrasts several research strategies, discussing in detall some 'of the
procedures and results of three distinctive tvpes of clinical studies. The
perspectives and the premises of Erlwanger, Piaget, and several Soviet studies are
e, ) ' considered in relation’ to the techniques and outcomes which result from their werk.
) Then the uses of clinical research methods and results in the classroom are discussed.

Finally, references which readers may find useful in additional exploration of

Y

v

. \clinical approaches are cited. , - .
-~
‘2554 ED 153 840 B : !
o Ticle: Research Reoorting Sections, Anpual Meeting of the National Council of Teachers of
: Mathematics (5oth. San 21220, Ca.ifornia, april 12-15. 1978)
L Author: Jon L. Higgins, Editor . . . oo . . .
Pages:- 108 : !
. Date: March 1978 . vt .
N Form: Offset, spiral bound* '
Price: $3.30 . ) . .
Descrip:ibn: _Abstracts of 28 research reports are provided. The reports were prepared by
+ investigators for presentation at the.36th annual meeting of the rNational Council of
Teachers of Mathematics. A broad range of topics related to matheratics education
’ is covered., Ten reports deal with problem solving, four are concerned with .
) {nstructional methods, three with space and geometry, two with calculators, two™
~ with measurement, and two with consefvation. -Other papers deal with games, program
evaludtion, achievement predicticn, preception of motion in pictures, and learning
. ‘difficulties related to nuneracy. ,e
A ) W
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Authors®
Pages:
Date:'

Form:

Price:
Description:

3m .
Tiele:
Authors

. Pages:

Date:

Form:.
Price:
Description:

58 .
Ticle:

Authors:
Pages:

Date:

Form:

Price:
Description:

259

Title:
Author:
Pages:

Date:

Form:

Price:
Description:

-
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? an:fety, sexism in textbooks,

2604
Title:

Author:
Pagqs:
Datex

Forz:

Prige:
Description:
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I
i
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ED 156 %446 . . -

Mathematical Proble~ Sclving: Parers from a Research Workshop

Larcy Hacfield and Pavid Bracbard, Edicors ¢ . ] ~ ,
99 f ,

1978 . o

Offset, perfect bound . '

LY
?2625papers presented at‘a‘resgaz§h conference on mathematical problem solvirg are
contained in this monograph. The first paper pives an overview of research on
mathematical problen solviaz, vhile the second paoer discusses.varfables and
methodologies used in problem-solving research. The firal threce nadfers deal with
instrugtion in problem-solving, discussing heuristic. emphases, Soviet studies, and
approaches for elementary schools.

. ~ v . -
. ' . . . .
. [
Recent Research Concerning the Dévelopment of Soatial and-Ceonetric Goncepts
Richard Lesh and Diane Mierxfetics, Editors ‘
352 . .

1978 ‘
Offset, perfect bound

. $6.60 -

fourteen papers reporting recent research on the develooment
of geometric ideas in.children and adults. The oaoers are divided 1n&o three .
categories: sfudies concerning preoperational concepts; studies concerning
transitional stages from concrete to formal operations: and studies concerning older
subjects or formal overaticnal concepts.’ A fifreenth paper suggests additional ’
vesearch diregtions in geometry. .° ’

A 3 N Y

This monograph contains

°, < . .

& N ) N - .
ED 153 878 .
The Status of Pre-College-Science. Mathenmatics, and Socfal Science Education:

1955-1975. Volume II. “athenatics

Marilyn N. Suvdam and Alan Osborne . )

297 & - k3 . .
1977 N ' ; _
Offset, spiral- bound ‘ .

$7.15 ! ‘ o >N

This hisforical study bresenzs evidence on the sta:usléf pre-college mathematics
education from 1955 through 1975, based on a review, analysi synthesis of the
literature. It identifies oractices and trends {n curriculum, { struction, teacher
education, learner perfcrmance, and needs assesshents during the two-decade perfod.
. . h "
. i .

ED 166 051 ' .
Perspectives on Women and Mathematics
*Judith E. Jacobs, Editor

165

1978 ‘

Offset, perfect bound

$5.50 . . .

The papers presented in the strand on “women and Mathematics” 3t the 1978 Annual
Meeting of the Mational Counéil of Teachers of Mathenatics forn the core of this
monograph. Two cozmentaries syntHesizing tne presentations and ofiering acditional
suggestions for action aré also irkcluded. The oapers consider sen-related differences
i{n mathematics achieverent, fathematics probless, afiectave qomponeﬁg;, dacnezacics o
zathophia® factors leading to succ¥ss and the role of )
the mathematics education co=minity and others in promoting change. A selected
bibliography is also given. . )

. . “ ¢

.
- . ' s R

ED 167 383 . . .
Research Ferorzinz Sectiors. Annual Meetiay of the National Council of Teachers of
Matneracics (%7tn, 2eoston, Massacnusects, april 13-21} 1979) .
jon'L. higzgins, Editor » .
17 . . 1 o - .
1979 o : ’ N
Offsec, perfect bound .
$2.50 s ' N .
Tris document proviies abstracts of 20 research reports. 7opics covered {nclupe:
children'’s co:p:enensxdn of siTple story preoiens; field inJepenézance and Sroup
instruction; presle>-sclving ccmretence and asemory; spacial vasuaiization aadthe use
of manipulazife rater:als; elfects of zi=es on rathezatical s«i is: pr:al¢1-solviq;
abiliey and ricnt “<m.sgnere pricessinzg erfeaty 't L3..uldtar use, e:fests of spatial
instruction; ccmceps:alization of sudbtrastion: ¢osnizive processes 'uscd in- problez-
solving; variaoie discrizinating good and poof proolemn so{ygrs; reuristic hints and
the solution processes. ‘ 1 . . : .

' M . b 11 9 ’ o
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2610 > 'sg 027 515 : ' .t *

Tatle: * Resources for Teaching Mathesatics in Bilingual Classroons //' -
Author: C. James Lavett and Ted Sayder . . o .
Palges: 56 v . . o’
Date: . January 1979 - . -
Forgu: Offset, perfect bound . o
Price® $1.95 - - T
Deéscripeion:’ A substantial resource is provided for those concermed with aathematics teaching in
g bdbilingual programs. Part 1 provides a concise averview oY the issues and probleas
. involved in thé teaching of mathematics in bilindual classrooms. It begins with a-
. “ brief description of the field of bilinzual education and then congiders the role of
sathedatics teaching with respec_,t‘::o tne language of instruction, cultural raferents,
. and certain psycnological factors. Part LI cofsists of an ‘annotated bibliography of
DU . saterials for teaching mathe=atics-in Spanls?/tnglish progracs. ” A list of suppliegs

of bflingual rathezatics aaterials, a lisc of references to general bilingual .
- materials, and a phrase list appended.

. . ’ ‘e
- . L ’ .

262 SE 028 799 ' . P . x )

Ticle: Mathegatics Educaticn: A Bibliographv of Abstracts from Resources in Educacice (R1E)

N\ i

- N - . . N ~ -
Author: ' iggins and Others ‘ * c
Pages: & . . . .
Date: .- 1978 , = S,

Form: Ofiset, looselcaf - . .

Price: $15.00 {without binder),«$18.00 (with binder) .

Destription: Contains abstracts to nearly all caterials related to ratheratics education included
in Resources in Educatien (RIE} 1926-77. This aocunent supplazents, but dses not .
replace ED 089 386 (227M) or ED 132 429 (246). The quick way to locate caterials in

ERIC. .t
. . o - .
s 0 . ] .
- ‘ v \‘ ~ N
26M SE 027 927 e . & A . )
Iicle: Exp.orations {n the Modeling of the’ Learairnz of ’)iaihe:atics
Authors: Karen C. Fusor and Wiliiam E. Geeslin, Editors . \‘\ .
Pages: 2357, - o, . .
Date: v March 1979 LA -, s A - \( - ({
Form! Cffset, spiral bound, : \ ol . \
-Price: $6.00 » r .

" . .
Description: ?The papets in this volume focus on the exposition of ﬁarticular wodels for '
mathematical learming wrnict can be used eitner ro-predigt the outcezzs of .
certain classroo= activitius or go sirulate the actu2l gprocess of coznition.

*.

- ’ The models are derived frcn diverse fnedretical bases g?d aadress conten: areas
from preschool to gollege level. o~
4 . , * . k3
\ — e ; .
264M N . ' . ’ ‘: 3%,
Ticle: Cryptarithms and Other Arithmetical Pastimes o N -
Authors: N. J. Kuenzi and Bob Prielipp - 3 . . .
Pages: S4 P ‘
Date: May 1979 . BT et A
Form: of fset, perfect boun . -
Price: $1.75 - ..
Description: This publication of the School Science ang Mathematics Association contains a
. g collection of cryptarithns and ocher atft&*.eticﬁl p_t:?ble:.s culled from the
' 4 "Mathematics Problems Departzent” cf School Sciencetand Yathezatics. Included ”
.. vith each section are hints and sdlutions. e
- . ‘ ' ’ R 4 . ‘
’ N 4 ° '

265M * . SE 029 662 \ .- )
Titfe:- Calculators: A Categorized Tomoilation of Referances .
Authors: Marilyn N. 3Suydaa . . '
Pages:. t80 ‘ N
Date: June 1979 . ) . )
Form: Offset, perfect dound
+Price: 55,50 ' ! '

Description: Provides annotated references that dJeal with the wuse of calcalators {in .
education. Zacn entwv also includes a ilizited set of Zescriptors which cenbte :
the. focus’ of :he reférence. An index {s appended.
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Authors:
Pages:
Date:
Form:
Price:
Description:

267

Ticle:
Authors: -
Pages:
Date:
Fora:
Price:
Description:

2684 -
Tgtle: .
Authors: .,
Pages:

Date:

Form:

Price:
Description:

269
Ticle: -

Authors:
Pages:

Date:

Pornt

Price: 4
Descriptions

~

b
4

o

» ' °

SE 029 444 N e < . N , \ B
Task Varfadles !n “athematical Problea >olv'15
Geraid A. Joiclip ana u. idwia ¥Meoilatoek, tditogs

495. ' : : cL - . ‘
Novecbder 1979, ) . P )

Offset, spiral Sound . .

$10.00 . . -

A fraaework for 'esearch in problea solvixz g {4 orovided by, c&:egor.z 13 and
deffaing variaoles cescribing Drodles zasks. A =zodel (s sresented in*:xe.
first article for the zlassifizazion of Iask varl ao.es {nto brcad cacezrries. ® -
Other articles ael f{ne and. discuss eacn ca:egory of task variaoles, g3ive

examples, survev the ~existiny research lizarature, 4rnd explore tae
theoretical ioplications of tase variables within the category. : *
H ) . L ]
a : . ,
SE 029,663 ¢ .
Aoplied Mithezatical Frchlea Solving - .
Ricnara Lesn, Zlaze “ierkiewics, anag Mary Xantowski, Editors . \
257 .
Novenber 1979 -~ . S ) .
Offsec, perfect dound . : . N
$6.30 ’ .
This collection of aine ;aoers, orepared for a conference hecld at
Northwestern Tniversity in .373, oresen*s <varied oerspectives on szolled

problea solving. \ssassiag acciled sridlem solving, planning for iaterest ana
motivation, develosing a :neory,.vestewing research Iiadiuzs, copsicering
learnirg disabilicics, amalrzing tnrougn 4anformallon ;rocessing, :esiining
ingtruction, trencs {a researcn, ata =odels fof applied proolen soivdng are
presented. . . .

> coo

-

N .

SE 029 524 ' ’ .
Understandiag zhe ?eali:ies of ?rasdlea Solvinz in Elementary School With’

Practicai 27.rters s:v Te2ln27s 1S ¢ ;

Lirga 3rancau ang cack casley ’ ' .
66 , . '
Deceaber 1979 * . ‘ ‘ . *
Offset, perfact bdound o ;

$2.00 ' - o T

This Jocuzent {s divided into three parts. Part I connects the vealitv of the -
classroonm ,7ith ‘the fdehlisa =nicn arises IYoa 'sooe of the pgpdoles solving -
ligerature. Part i1l exaoines wnat “proglea solvinz” 2i3at zean 1a the coavex:

of the clezentary scnool c.assroo=.. ?3rz 1! :onsidezs how cnildiren czan ze

helped to understand the =nca—arditrary cnaraczer of ruies of arithmetic oy

examining. the connectedness oY =atnexzatical ideas, rules, ard procedures. ’

Also 1included s a.,list of relerence ana recoznended ceadizzs, a iist of
japecific poig:ers for teachers, and a conclusions section, . .
Pig) ' N . - ‘ w
. 5,5 . .
* _' . \? -
SE 029 85 . T . )
An_ Analvsig }of "athem&htcs Sducation in che Unicn of Soviet Secfalist 2 . .
Reosublics.
Rovert 3. Davis, Thomas A. Romberg, Sidney Rachlin. and %ary G. (an:ovski
178
.ﬂéceaber 1979 '
Offset, perfect bound T e

56,25 g S 4
The current status of mathezatics education i{n the Union of Soviet Socfalist

Republics is reportad. Sourses incluce .personal 9pse:va:1&n§. discussions
vith Soviet aducazors, and :evorts on foviet <cesearcn technicues and
findings. Discussed are cumeon  praciices (o present  Soviet schoois,
difffculties ¢n larnzdaze, Soviet matheastiss cursteula, and . sathesatjics

education research, dand ‘ev¢loo=en' tn ine joviet Union. 3oviet approac.es to 3 .

the study of ?'ﬁbl'ﬂ"“;lt?& Droceyses in 3athecatics are considered,
view regardlng the value o0&’ studyiny sathedatics education
development {n tnke Soviet Unton s presented,

and a3
research and
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] ! 'l
SE 029 484 ' T
Assessineg Mathezat{cal Achieveneat ,
Jon L. nlg3ins, -“argatet sasten, and Marilyn N. Suydan. Conpilers / ]
81 ' . : NN
deceaber 9 - ) A
0ffset, spitrsl dound v .
$2.50 ‘ 4 .
Coopiled to serve as a reference on assesszents of achicveaent ia pre—college
ua:hena:ics. tnd report contains discussion of zatterns of =atheaagical
assessaents {n ferms of the ~istory ind nature of assessments cf achievement,
the rationship bdetween issessaeat acd 3inizua Scmpetency testiag, and the
current status of state assessuent programs. Rortions of rTeports of the
Va:ional Aqsessher: of EIducation ?rceless and ‘che California Assessaect,
“grades 6 aand 12, ags prcsen:ed to exdnine trendy {n dathematics achievezeat. . - . .
. ( . :
SE 029 661 v . t ) ’
Somé Theoretical Issues in “athematiss Education: Pavers frnz a Research
Presession .
chard Lesh and <“alter Secada, Edftors ‘ Ve
%
Decesber 1979 o
Offse:.,peggec: bound . 3 : . i
$2.50 . .
Three addresses by lateraationally rencwted sathematics researchers and a
fourth paper on cthe rols of researsr are odresentes, EZach ol the addresses: P * d
focuses ca the learning process,j>ut from different poirals &f view. Authors
are. Heinrict 3auers:ield, Efraia Tscatein, #ans Freucenthal, acd
 Richard Lesh. . .
LY ) A
ro,
SE'029 682 ) -
Reseazcit Rerarzing Sectiors, snvval Meetinz of s~af Vational Council of .
Teacrers o: viT-€Titizs Li%5%, oedzled, ~2$0222%00, asril 1oy, 1380
Jon L. aigzins, Zatior ' .
53 . .
1980 ‘
0ffsec, perfect dound . “ i
§1.75
Pfesented are sostracts of l4 research reoorts. Included are such-topics as:
the effects of gaces on zathezmatics sxiils aund concepts, sex differences .in -\ -
mathezatics achievesent and pariicipaticn, ,OCJs of control and esatics , ) -
1na:ruction. and tne psychology of problea solving. , ) 1 -
. , ‘ . /;’ .
<€ 030 74'» . * . ” B
A Categctized Listing of Resesrch on.!a:he:a:‘cs ?duca:ion, 1974-1978 . .
MzrilvpkN. :uycau
36 ‘ . - i ’ ;o
Dececber 1979 . T ) : . )
0ffset, perfect pound . . w " .
- $8.00 N
Articles, ‘di{ssertatfons, aad ERIC docuﬂin:g’for the five-veai period are *7 o«
{ocluded 1in this compilation. A index cites the tesearch - reports by - v
categories for major topicse . % . . * —
. ] 'l,\“' otpe - , ;
. - . ” - x'
% N
- * v
; .
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Title:

Authors:

Pages®’
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' -Price:
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Title:

*Authors:
Pages:
Date:
Form:
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Title

Authors:
Pages:
Date:
Form:

\ Price:

Descriptiﬁn:

’ v : : . . *
r'] . »

ED- 190 408 .
International Calculator Review Working Paper on Hand ~held Calculators

‘in ‘Schools ’ ¢
Marilyn N. Suydam ’

) . $3.00 ' T
Descriptior:
' " in the schools of 16 countries.

Price: .
Description:

. ED 194 350 % 7 o . X
Interactions of Science and Mathematics: A Set of Activities. SSMA,
Topics for Teachens Series, Number 2 '
Peggy A. House
185 . . .
April 1980 : : N
Offset, perfect bound .
$6.00 ' ( ' : S

. functions; measurement; ratio and proportion. spatial relationships,

97 / - . B T ) ' 4
March 1980 i
Offset, spiral bound s

Contains a collection of papers om the status of .the use of calculators
Each report summarizes trends and “
prevailing opinions about curricular implications® of calculators;

research activities; instructional practices; student attitudes; in-
service activities; and general background on amount and type of .use,-
projects, and other concerns. Includes a synthesis-of these national
reports and a report of the  International Working Group on Calculators
from a meeting in January, 1980.

2

Ptovides a wide range of simple experiments involving one or more
concepts of secondary school mathematics and utilizing simple, easily
obtainable equipment. Experiments are grouped into these catégories:

and modeling, predicting, and decision maki'Q\1 Teaching notes and
suggestichs for other activities and applications arj,appended to
each sectian. ) ' . )

o

\

SE 033 673
Research Reporting Sectiony Annual Meeting of the National Council
of Teachers ¥f Mathematics (59th St. Louis, MO, April 22-25, 1981).

.

Jon L. Higgins, Editor

55 ] . . L . ¢

1981 : e _ ; a
Offset, perfect bound 0 . . . , & .
$1.75

Presents abstracts of 18 research reports covering various agpects

of mathematics learning in young (kindergarten and elementary) chil-

drep; the diagnosis of word problem difficulties of sixth graders;,
‘mathematics instruction, calculator use; problem salving; cognitive .
gtyle; cognitive strategies of children with mathematical. learning

disordets

4




’

277
Title:
Authors:

Pages:
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Price:
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Title:
Authors:
Pages:
Date:
Form:
Price:

IDescription:

SE 034 210
Especially for Teachers:

ERIC Docunents.on Teaching of ﬁathematics,

1966-1980 -

lyn N. Suydam and Jon L. Higgins, Compilers

212
.February 1981

L

Offset, drilled for three~hole notebook

_ $6.50; $1.50 extra for .binder.copy

\

Presented are over 900 citations on materials on mathematics
These citations were selected from

instruction for teachers.

' documents listed in.Resources in Education (RIE) between 1966
and, 1980. Subj ard author indexes are alsp included.

-

(4

3

Prog;ammable Caiculators '

i

-

Il
5 .

ﬁark A. Spikell, Editor

I}

112°
December 1980

Offset, perfect bound

The 13 papérs in this copllection were presented in a gymposium at

Implications for the Mathematics Qurzigulgm

”
°

e

«

the 58th Annual Meeting of the.National Council gf Teachers of
Mathematics, held in Seattle in April- 1986.

curricular materials prepared for mathematics courses in grades 11
and 12, geometry., algebrd% probability and statistics, and trigo-
Uses of calculators for problem solving, enrichment, and
independent studyj'and as a means, of focusing on significant mathe-

nometry.

matical ideas, are discussed.

.
-

The papers describe




T A L e - s N g

~

wt

. . . . . "{.' . )
ERIC/S‘/PEAC oInfcu'mat:ion Reference Centet Order Form 127
& m - R -
. MATHEMATICS EDUCATION . . : S -
¢ ¢ . 0 . . « e .
v Item Title T .- . T ef L dheh T Q uantity Total
b 2 INTELLEC GROWTH & UNDERST- MATH - $0.85 . ’
208 . TCHI%G MATH TO DISADV PUPILS & - L 1.80 —+
202M RES IN ELEM SCH-MATH 1970 - ’ 1.50. : .
203M TCHING RESOURCES LOW-ACH MATH. - ° 180 - .
204M REV OF RES BEHAV OBJ & LRNG - ‘ . '1.80 :
206M RES4OF MATH ED REPORTED IV 19-71 ; 1.80
207 - ISSUES IN MATH ED 4 | ‘ 1.80 ,
- 208M PROMISING PRAC IN MATH TEACH ED - -3.90
209M PAPERS FROM FORUM OF MATH TEACH ED -\ . °1.80 :
210M ,MEANINGFUL INSTRU. IN MATH ED T " 1.80 : s
211M° LANG,FACTORS IN LRNG MATH I ' 1.50 — :
212M COMPUDER INNOV INED - . _2.35 .
213M COMPUTER-EXT PROB SOLV & INQUIRY .. 1.50 ,
'. 214M COMPUTER BIB FOR MATH;ED o 2.35 P
* 215 RES ON COMPUTERS IN \LATH ED . 1.50 .
216M RES ON MATH ED, 1972 - R - 1.80
217M ABILIIY & CREATIVITY. IN MATH s ’ 1.80 - .
_ 218M. RECENT RES IN COG APPL MATH LRNG, .- - 1.80 ‘
T 219M RE CINCTM 48TH ANN'MTG - 197Q- ~. " 1.80
222M RES SEC NCTM 51ST ANN MTG - 1973 ' % 2.35 .
223M , UNPUB .\:‘sr FOR EVAL .IN MATH ED . e 3.55 T
224M EVAL IN.THE MATH CLASSROOM - " W 2:35 s - .
225M RES OX MATH ED < o 2.3 A
 226M | SURVEY DOC PROGRAMS MATH ED v -~ o7 1,50 :
227X { MATH ED ABST & INDEX TO RIE o W 18.00 .- - - i
> 24 . CATEGORIZED LIST RES MATH ED .0 E 6.90 - - - ‘
22%% INSTRUCTIONAL STRATEGIES' ' o 2.35 . e
230M COGNITIVE PSYCH MATH'LAB .~ = ~. - % 3.55
' 231 MATH LAB: IMPLEMENTATION o 2.35 .
2324 MATH LAB: 150 ACTIVITIES ’ " 4.50 :
235M RES.SEC NCTM 33RD .ANN MTG - 1975  .°/ sy 2.70° - »
2 MATERIALS FOR METRIC stmucnog} ST 2.20
237M ALGORITHMIC LEARNING _ 4.15 iE ‘
238M USING RESEARCH, REVISION oo - 3.30 7 .
» 2394 RES SEC_NCTM 54TH ANN MTG - 1976 . s 3,30 _ -
2404 NUMBER AND MEASUREMENT . 4,40 \
241M LEARNING WITH UNDERSTANDING . - . ' 1.40 %, —
. 242M COMP RES COLL MATH EDUC ' Y 4.95 e
- 243¥ MODELS FOR LRNG MATH » - T T bab0 , -2
244M TEACHING STRATEEIES™, * 7 4.40 4
. 2454 SPACE AND GEOMETRY - Sl 470 - A ‘
. 2464 MATH ED ABST & INDEX TO RIE, 1973-75 - =~ - 18.00 i
- 2474 RES SEC NCTM 55TH ANN MTG - 1977 | T . 3.85 - -,
. .248M MATH LRNG: RES ABOUT SEX DIFFERENCES * 1 "%. ‘ R
249M . TEACHER. EDUCATION IN MATHEMATICS 1.9 ) .
251M REMEDIAL MATH: DIAG & PRESC APP. v 3.85 L
.. .252M. DESIG METHODS COUR FOR SEC SCH MATH TEAGH. .- 3.85 c LT )
"7 253 ACTIVITY-BASED LRNG IN ELEM SCH MATH .. 3.85 ~ . ~
i7- 2544 ON CLINICAL STUDIES IN MATH ED ‘ o 1.40
»7. M RES SEC NCTM S56TH.ANN MTG = 1978 S0 73,30 s .
T 29M MATHEMATICAL PROBLEM SOLVING ' - o’ 305 . C -
/2574 REC RES CONC DEV OF SPATIAL & GEO CONC Iy 6.60 . '
' 2§8~1 'STATUS OF PRE-COL 1955-75, VOL II MATH = | 7.15 . ‘
FERIC PLRSP ON WOMEN AND m\'nmmrcs " s 50

&
p-...
5-...
C!)
?
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. 260M RESSEC NCTM 57TH ANN MTG -~ 1979 *2.50 . L
.261M  RESOURCES FOR TCHING MA#H BILINGUAL CLSRM 1.95 RS -
2624 MATH ED ABST & INDEX TO RIE, 1976-77 . = "15.00 e

. 18. 00. . ' .
263M - EXPLORATIONS IN MODELING LRNG OF MATH - 6-00 .
264M CRYPTARITHMS AND OTHER ARITH PASTIMES 9 175 _ -
© 265M CALCULATORS: COMP REF i ~5.50 . -

° 266M ' TASK VARIABLES IN MATH PROB SOLV _10.00 o .

' '267M APPL MATH PROB SOLV C 6.50 b -
268M PROB SOLV IN'ELEM TEACHING - - 2.00 I
269M , MATH ED IN USSR , 4.25 L
270M ASSESS MATH ACHIEVEMENT | N 2.50 -

* 271M THEOR ISSUES IN MATH EDUC . 2.50 . '
2724 RES SEC NCTM 58TH ANN MTG - 1980 ' 1.75 .
273M CATEGORIZED LIST MATH ED, 1974-78 = - 8.00
274M  INTFRMATTAMAL GALFUTATOR, REVTEW . 3.00 o : )

i 275M INTERACTIONS.!OF SCIENCE AND- MATHEMATICS , 6.00

. 276M RES SEC WCTM 59TH.ANN MTG ~ 1981 1.75 °

. 277 ESP FOR TEACH: ERIC DOC ON TCHING OF MATH 6.50 '

PROGRMBLE CALS: ,IMPL FOR THE MATH CURR Y it S .
INVESTIGATIONS IN MATHEMATICS EDUCATION (IME) v
Circle issue(s) wanted . : ‘ . '
- Item Title ' . ‘ Each Quantity -Total «\g
.. 300M IME V5 N1 N2 N3 . N4 $1.50 )
3044 IME V6 N1 ° N2 N3 N4 1.50 - - ' . '

. 3084 'IME V7 N1 N2 N3 N4 . ¢ 1.50

© 3124 IME V8 NI N2 ' N3 N4 _ 1:73 Co
316 IME V9 NI N2 N3 N4 1.75 to .

320 IME V10O N1 N2 N3 N4 * 1.75 ’
. 3244 IME V11 N1 N2 ° N3 N4 1.75
3284 IME V12 NL. N2 N3 N4 . . 1.75 ' .
3324~ IME V13. NI N2 N3 N4 C1.75.
IME V14 N1 _N2 : 1.7 .

= 350M INVESTIGATIONS IN MATH EDUC SUBSCRIPTION 6.00
o ************#********************* Fhk

********74****************************************.

. 8 ‘ ‘ ‘.
d by _ Total Cost of Order: .
be | g Shipping Charge: ’
e ° Less 10% discount on
+“'10 or more of same item:

Amount Due:
[ 4

Orders for lesg than $10 00 must be accomp

. check. Orders that request special mailing
charged additional postage. Checks should be
payable.in U.S. currency or equivalent to the SM
Information Reference Center.

L

% 'PUBLICATIONS: mail to FORM: mail to
* Name . : 1 i " Informa on Reference Center (ERIC/SMEAC)
‘ Address . - ) The Ohio Ssate University oo
e I . 1200 Chambers Road, 3rd Floor N\ .
':% E _Zip Columbus, Ohio 43212 . :

\-‘ .

¥
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Educational Computer Software Companies

‘ Basics & Beyond:‘ﬁz. L ; Borg-Warner Educational Sys‘t‘ms
) Box 10 . : . * .- 600 W. University Drive *
Amawalk, New York 10501 -, oL Arnngc’ﬁ Heights, Illinois 60004
‘ - S e ° . : L
Cai + Com ' - Computer Information Exchanget
P,0. Box 2012. . ' Box 159
_ Eugene, 'Oregon’ 97402 \£> San Luis Rey, California 92068

- -~

" Creative Computing |, ' Computronics
. .51 Dumont Place - © . "50 N. Pascack Road =
S Morristown, .New Jersey 07960 - Spring Valley, New York 10977
; Cqﬁduit s e \ Creati§e Discoufit Software -
P.0. Box 388 - 256" S. Robertson, Suite 2156
~ Iowa City, Iowa 52244 M : Beverly Hills, California 9Q211
/ . Creative_ Publications - \ :\'r .Lreative Software -
3977 E! Bayshore Rd. : ~. WR.0. Box 4030 -
> P ‘0. Boy; 10328 g Mountain View,' California 94060

ﬁalo Alto,kgalifornia 94303 . . .
y ' * ~. Educatdional Activities, Inc.

. . Dyna Compr ... . P.0. Box 392 ‘
7 *; ’°6 Rippingale Road ' Freeport, New York 11520
[ s'Pittsford, New York 14534 : .
LN - Hdyden Book Company - e ’
. * , Edu-ware Service, Ihc.- ' ' ~ 50 Essex Street )
; 122222 Sherman Way, Suite 102 . Rochelle Park, New Jersey 07@62
, ;’Cagogg Park; California 91303 ! o
i S S ) Mafex Associates, Inc.
;f »" Krell Software . : 90 Cherry Street, Box 519

21 Milbrdok Drive . Johnstowii, Pemysylvania 15907 . . °
Story Brook New York 1L790 . | ’
. Micro Learning Ware
ot Charles Mann & Associates Box 2134
) ) 7594 San Remo Trail N. Mankatd, Minnesota 56001
- Yucca Valley, California 92284 )
- ' Muse Software >

Milliken Publishing Co: . “330 N. Charles Street i
' 1100 Research Blvd. - S Baltimore, Maryland 21201
St. Louis, MiSsburi 63132 )
) ‘ "Prdogram Design, Inc. ) . -
Personal Software Inc. ’ 11 Idar Court
Dept. C P, 592 Weddell Dr. " Greenwich, Connecticut 06830
Sunnyvale, California 94086 o, - .
. > . = ' -S.V.E..
Rainbow Computingsy Inc. . Dept. GN, 1345 Riversey Parkway
.. .~ Garden Plaza Shopping ‘Center i Chicago, Illinois" 60614
B ﬁ“ 9719 Reseda Boulevard ) .

v L4

Worthridge, California 91324 } .




* Scott, Foresman & Co.

Electronic Publishing ° ~ .
Glenview, Illinois 60025

Simutek
P.0. Box 35298
Tuscon, Arizona 85740

.Software Exchange

P.Q. Box 68
Milford, New Hampshire 03055

* Strawberry Software

P.0. Box 743

Vashon Island, Washington 98070
T.H.E.S.I.S.

P.0. Box 147 p

Garden.City, Michigan 48135

Westiqghoﬁse Learning Corp. |
5005 W. 110th Street
Qgk Lawn, Illinois-60453°

v
L4

-7

1

<

-
e

Sebree's Combuting - Dept. 75

456 Granite Avenue
Monrovia, California 91016

Software City
31 E. 31st Street
New York, New York 10016

Spectrum Software
142 Carlow
P.0. Box 2084

~

Sunnyvale, California 94087

System Software'

‘1 Kevit Street
"Bicton, 6157, Australia

3R Soft&are

_P.0. Box 3115 "o,

Jamaica, New York 11431°

XTRA Soft
P.0. Box 91013
Louisville, Kentucky 40291

N
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SAMPLE BASIC PROGRAMS

k]
A

The following programs have beén written in floating point
BASIC for an Apple microcomputer. With minor modifications, the
programs should work on other microcomputer systems. .

+

The programs have been written to be representative of various
computer capabilities and«app}ications~that are relevant to‘mathematics
and/or education. ) . . \

1
/ N . ( N
Name in Lights is an ice~breaking program which asks the viewer
to enter his/her. name and proceeds to manipulate that name about the

screen through various string operations.

‘ Dice Simulation permits the user to simulate the roll of two .
dice for any number of times entered and to compare the actual results
with those predicted by probability theory. The program illustrates
;he use of.loops, random numbers, and one-dimensional arrays. .

Ve ¢ .

‘Bar Graphs creates a siiple horizontal bar graph through READ and
DATA .statements. The viewer is encouraged to create his/her own bar
graph by replacing the data statements with new data to be displayed.
The core' program appears in the .rectangles.

Simulation - Coin Flips simulates 100 trials of the flip of a
coin ten times. The number of heads occurring in each ten flips is
recorded, sumharized, and then displayed on a bar graph. Loops,

random numbers, and one-dimensional’ arrays are illustrated.
» 3 . .

. . . : . A »
St'E!atch tyrns the screen into a digital stopwatch displaying
elapsed hours, minutesf{ and seconds. - This program could be used as
a subprogram in a 1ar9er”game program. FOR~JEXT loops and GOSUB
commands are highlightgd. ‘ . :

2

A 3

’ o

. \Line Editor“pérﬁits the entry of text through DATA statements °
with breaks at the end of the screen occurring at word endings instead
of the usual.wrap~ardund effdct. Various string functienf are illustrated -
in the program.
Educational Jargon is a fun program that.uses random numbers to
. .. cauge the computer to .invent three-to-four word educational phrases.
’ FQBiNEXT logps are used’ in donjunction with READ-DATA statements.

°

- Least Common Multiples illustrates the computer's capability to
be a nuqberlcruncher. Multiples of two -input numbers are shown-with
the least gommgn.gultiple flashing on ‘the screen. Loops, conditional,

. .statements,lan@ one-dimensional arrays dre emphasized.

.

J

|

. | . o
systems of Equations presents a'Eommon program for solving a oo
system of. n |linear equations in n, unknowns. After the input.of the |
coefficient and constant, matrices, the system and solution ar displayed.

GOSUB stateﬁents, FOR-NEXT 100pS, and two-dimerfsional arrays f&fe illustrated.

v -




-

70.
- 80

'90.
100

110

120

130

140

142 -
145

147

148
149

150

"160

170
180

.190

200
210
215
220
230
240
250

« 260

¥ 335
340

270
280
285.

. 290

295
300
305.
310
315
320 .
325
330

350
360

- 365

37Q
375
380
390
400
410
420
425

CALL -

- A . ~
- NAME ‘IN LIGHTS : . " |

. ) g - a .
CALL - 936 : /. |
PRINT " * *#°* * YOUR NAME IN LIGHT * * * *" . M ' |
VIAB 8 . ‘ I o
INPUT "ENTER YOUR,FIRST NAME PLEASE: ";F$ S . . //////
PRINT : PRINT . e |
INPUT "ENTER YOUR LAST -NAME PLEASE: ";L$ : : . |
PRINT, : PRINT ‘L . |
PRINT " , HI! . ";F$;" ";L$ . * !
PRINT . N . . .ot f ] |
PRINT "  DID YOU KNOW THAT YOUR FULL NAME HAS * £ . . |
PRINT : -. | '
PRINT LEN (F$) + LEN (L$) " CHARACTERS." | * )
FOR T = 1 TO 5000: NEXT T . . . T ‘ .
CALL - 936 - . ' . *
VTAB 8 ° A
PRINT " NOW.I WOULD LIKE TO SHOW YOU SOME" . : ) ‘
PRINT ¢ ‘
PRINT "INTERESTING THINGS THAT I CAN DO WITH" N
PRINT —_ . .
PRINT "YOUR NAME., OK? (PUSH 'Y' AND 'RETURN'" ) .
PRINT : :
PRINT "TO CONTINUE)" . ‘
INPUT R$ - : .
IF R$ = "Y" GOTO 260 - : ‘
PRINT "DON!T BE BASHFUL...SAY YES!": GOTO’'230 o
CALL -.936 . «
N$ F$ + " " + LS . .

= LEN (F$) : Z = LEN (L$) ] :
Y = (W+2) / 2+ ABS (W-2)"/ 2
FOR B = 1 TO 3 ‘
FORK=1TO Y, - .
PRINT TAB(20 - 'K) LEFT$ (F$,K); - ,
PRINT TAB(21) RIGHTS .(L$,K) : &
FOR I = 1 TO 300: NEXT I - - ‘
NEXT K ) :
FOR K=1TO Y .
PRINT TABY(19 - Y + K) LEFTs(any;t 1 - K); . .
PRINT TAB(21) RIGHT$(LS$,Y + 1 - K) :
FOR I = 1 TO 300% NEXT 1 :
NEXT K . .
NEXT B : : . .
FOR,I = 1 TO 1000: NEXT I: CALL - 936 c =~
FORB=1T0O3 ;
FOR'X = 1 TO 22 ‘ . !
FOR Z = 1 TO X T ) N
HTAB X . ’ ) ’ .
VTAB 2 ' e
PRINT N$
NEXT Z v
NEXT X . . )
NEXT B o . . ‘ , e
FOR I = 1 To 1000: NEXT I - 3123 . ' b . v’

936




NAME IN LIGHTS (CONT'D)
. -

470 FOR K = 1 TO ¥
490- HTAB (40 - K)
#500° PRINT LEFT$(F$;K);/
510 HTAB 1
520 PRINT RIGHTS (F$,K)
530 FOR I = 1 TO 250: NEXT I
540 CALL - 936
550 NEXT K .
560 FOR K.= 1 TO 30
570 HTAB' (40 - LEN(LS) - K)
575 PRINT LS; .
580 HTAB (1 + K}~

585 PRINT F$ ,

590 FOR I = 1 TO 250: NEXT I
600 NEXT K

610 FOR I = 1 TO 250: NEXT I
620 FOR K = 1 TO 30

630 CALL - 936 N

640 VTAB 24

650 HTAB (40 - LEN (FS) 2 K)

© 660 PRINT F$; °
670 HTAB (1 + K) ~
680. PRINT LS . .

%90 FOR I = 1 TO 250: NEXT I
700 NEXT K

710 FOR I = 1 TO 1000: NEXT I
720 B =0 :

730 FOR T = .25 TO 20 STEP .25
740 A = INT (16 + 15 * SIN (T))
745 FOR K = 1 TO 150: NEXT K
750 PRINT TAB(A); .

760, IF B = 1 GOTO 800

- 770 PRINT F$

-780 B =1
790 GOTO 820
800 . PRINT L$
810 B =0
820 NEXT T .

830 FOR I = 1 TO 1000: NEXT I
835 ‘CALL - 936 . .
840 VTAB 8 -~ L.
8§60 PRINT " WELL, IT\S BEEN NICE MEETING YOu."
855 PRINT . Cos
860 PRINT "1 HOPE YOU ENJOYED YOUR NAME, IN LIGHTS."
870 PRINT: PRINT

- 880 PRINT "GOODBYE ‘FOR NOW ";N$; "1"
890 FOR I = 1 TO 5000: NEXT I
900 ~ GOTO 70




40
50
55
60

65..
70%

75
80
90

100

110

115

120

130

140

150

153

155

157

160

162

165

170

180

190

200

210

220

224

227

230

240

260

270

275
280

285

290
300
310
320
330
340

350

360

L

-

'~ DICE SIMULATION

PRINT TAB(12) “DICE SIMULATION"
DIM T(12) . '
VTAB 6 - R
PRINT " THIS IS A SIMULATION FOR THROWING TWO"
PRINT
PRINT "DICE SOME NUMBER OF TIMES OF YOUR" >
PRINT
PRINT “CHOOSING."
FOR K = 1 TO. 5000: NEXT K
PRINT: PRINT < :
PRINT " THE PROGRAM COMPARES THE SIMULATED"
PRINT . o0
PRINT “RESULTS- WITH THEORETICAL PREDICTIONS."
FOR K'= 1 TO 5000: NEXT K
CALL - 936 ' ‘
INPUT " HOW MANY ROLLS OF THE DICE WOULD YOU LIKE? °";N
FOR S = 1 TO 12 A R
T(S) =
NEXT S
CALL - 936
VTAB 8 -
PRINT TAB(1l) “I'M WORKING ON i
FORI =1 TO N . ’
DL = INT (6 * RND (})) + 1
2 = INT (6 * RND (1)) + 1
=Dl +D2 -
T(S) = T(S) + 1.
NEXT I ’ .
CALL - 936
VTAB 6 , .
PRINT TAB(8)‘“hESE§FS FOR ";N;" ROLLS™*
PRINT :
PRINT TAB(19) "ACTUAL"; TAB(28) "THEORET"
PRINT "TTL"; TAB(9) "FREQ"; TAB(20) "PCT"; TAB(30) "pCT"
PRINT. . -— 5
For K=2 TO 12 . .
= ABS (K - 7).
PRINT K; "8, TAB(lO) T(K);
PRINT TAB(20) *INT (1000 * T(K) / N + ’5) / 1000;
PRINT TAB (30) INT (((6 - R) "/ 36) * 1000 + .5) / 1000
NEXT K / ) S
PRINT . ‘ -
‘INPUT "  WOULD YOU LIKE ANOTHER RUN? " 0$
IF Q$ = "y" GOTO 140
END . .

@

-

[




143

BAR GRAPHS
§7. . ' 7 X |
. . . s R
. . 90 CALL - 936 . - . :
. © 100 PRINT TAB(15) "BAR GRAPHS" '
110 PRINT: PRINT e ‘ ~ A
) 120 PRINT " THIS PROGRAM PERMITS YOU TO CONSTRUCT": PRINT *
130 PRINT "A BAR GRAPH USING LABELS AND DATA OF": PRINT .-
140 PRINT PYOUR CHOOSING. YOU MAY SELECT UP TO TEN": PRINT . .
’ 150 PRINT "CATEGORY NAMES FOR YOUR DATA.": PRINT -
\‘b 160 PRINT " THE DATA MAY BE ANY WHOLE NUMBERS": "PRINT ) : __/’ >
: 170 PRINT "BETWEEN O AND 32.": PRINT: PRINT - 4
.. - 180 PRINT "' THE FOLEOWING IS AN EXAMPLE.": PRINT: PRINT L PR
A 190. INPUT " PRESS "RETURN' TO CONTINUE ".c$ . ‘
700 " CALL - 936 .
204 REM: T§ J& THE TITLE YOU CHOOSE FOR THE GRAPH ‘
205 T$ = "FAMILY CAR COLORS - CLASS OF 29" ’
208 REM: N SETS THE NUMBER OP CATEGORIES FOR ‘YOUR GRAPH
210 = 10 g M
220 PRINT TAB( INT (40 - LEN(T$)) / 2) TS
i ) ©230 FORI =1 TO N ' . .
- 235 REM: STATEMENTS 250 AND 260 ASSUME CATEGORY NAMES: . ro%
;_’/_) | 240 REM: ARE WORDS OR LETTERS. IF THEY ARE NUMBERS, REPLACE
‘ 245 REM: R$ WITH R AND USE NO " " MARKS IN DATA STATEMENTS. AR .
. ; 250 READ R$,D . . )
‘ 255 PRINT . -
_ 260 PRINT RS; o . - X
| 265 HTAB(9) . D,
) 270 IF D = 0 GOTO 305 , i .
.. @ 80 rRI=1T0D ~ ..
s 1 290 pRrINT "X"; , . S ‘ :
- | 300 NEXT J , ‘
305 PRINT :
r310 NEXT I
320 FOR K = .1 TQ 5000: NEXT K = 3‘
330 INPUT " PRESS 'RETURN' TO CONTINUE."'C$ :

. 340 CALL - 936 '
. 350 VTAB 8 ° , . > Ve .
s . 360 PRINT "~ WITH MINOR CHANGES IN;THE PROGRAM YOU": PRINT : s
- , 370 PRINT "CAN DISPLAY YOUR OWN BAR GRAPH DATA.": PRINT: PRINT ~
380 : PRINT " SUBSTITUTE YOUR OWN GRAPHICAL" PRINT .
£, © 39¢ T"PRINT "INFORMATION IN THE PROGRAM’ DATA": PRINT N
_ " 400 PRINT "STATEMENTS. THE REMARKS (REM) IN THE":'PRINT . ‘
D ) 410 PRINT "PROGRAM TELL YOU ANY OTHER CHANGES YOU": PRINT -
R . 420  PRINT "ALSO NEED TO MAKE, HAVE FUN!’ '

-~ 430 END . o p - S
7Q0 DATA "GREEN",11,"YELLOW",4,?RED",8 . ' L .
710 DATA "GOLD",2,"BROWN",l,"BLUE",16- i ‘ ‘ g

720 DATA "WHITE",O "BLACK" 3, "GRAY",5 .
730 DATA "WINE",8 ° . C : ) T

>

L
2 ’ N _
25 . N .
ke B o
LN a ,‘f ‘ L . “
. . - -
e . . . N
] . M
. - . -
¢

-
.
-




+ 80
85
90
95

100

110

120

125

N #ﬁO
40

150
160
170
180
190
195
200
205

210

a

\

SIMULATION ~ COIN FLIPS

T

-
-

FOR K = 0 TO 10
PRINT K;" ";

n

FOR L = 0 TO A(K) - 1

IF A(K) = O THEN 140

PRINT "X";

NEXT L : A - ) k2
PRINT " "; A(K) PR
NEXT K

PRINT: PRINT

INPUT "DO YOU WISH ANOTHER RUN?"; Q$
IF Q$ =-"Y" GOTO 2

CALL - 936, - o

IF @$ = 'N" GOTO.210

IF Q$ <>"N" THEN PRINT "PLEASE PRESS (Y) OR

. GOTO 180
END

>

DIM A(10) . s“ g
FOR D = 0 TO 10
4

LET A(D) = O y .

NEXT D <t )

REM -~ COIN FLIP SIMULATION: HEADS IN 10 FLIPS'DONE 100 TIMES

AND GRAPHED .’ ’

HOME ‘ .
 PRINT "EVENT; HEADS IN 10 FLIPS - 100 'TRIALS" .
PRINT .

FOR I = 1 TQ 100 .

H=0 « ,

FOR J = 1 TO 10 )

IF RND (1) < .5 THEN -50 ’ *

LETH=H+1 '

NEXT J . . * . : ..
PRINT H;" ' e, "

LET A(H) = A(H) + 1 &

NEXT I ,

‘REM — GRAPHS DISTRIBUTION BY NUMBER OF HEADS

PRINT: PRINT " - == = - - = SUMMARY - -~ - = - — = "

PRINT -

original program from Rlchard Shumway

Ohlo State University

5

A




100
105
110
120
125
130
140

145°

150
160
162
165
‘167
170
180
190
200
210

220

230
¥240
250,
260
270
280
'290
300
310
. 320
330
340
350
360,

» - -

<"" STOPWATCH

REM ~ TURNS SCREEN INTO A -STOPWATCH
CALL - 936

PRINT TAB(15) "STOPWATCH" -
GOSUB- 165 o

PRINT : PRINT ! M

PRINT TAB(6) "PRESS 'CTRL C' TO STOP TIMER"
GOSUB 165 .

PRINT : PRINT

GOSUB 165 S

PRINT : PRINT \

PRINT TAB(7) "PRESS ANY KEY TO CONTINUE"
GOSUB 165

PRINT. : PRINT~ .

E

‘PRINT "PRESS "CTRL .S' TO CAUSE TIMER TO PAUSE" -

PRINT TAB(4) "ENTER ANY NUMBER TO EFART TIMER"
. L)

GOTO 170 . \
FOR K = 1 TO 1500 ; NEXT K )
RETURN

JINPUT N

H=0; M= 0; s=20

CALL - 936

PRINT TAB(13) “DIGITAL TIMER"

vIRB 10 :

PR}NT TAB(S)I"HRS ".H". ¢ MIN VM;"
GOSUB 310 .
S=85+1 o\
IF S = 60 THEN 270

GOTO 210 ,

S =0 : CALL - 936 {
M=M+1 :

GOTO 200 ‘ BN

IF M = 60 THEN 330 //

FOR T~ 1 to 750 : NEXT T !
RETURN ’

M =0 : CALL - 936

H=H+1 |
IF H = 24 THEN 180 ¢

GOTO 200 ) ‘

o

g T

[




' 146 . . . i
. ' . LINE -EDITOR
1" ' L
< 2040 CALL - 936 . v
, 2050 HTAB 103 .PRINT "SUBROUTINE FOR LINES"
~ . 2060 HTAB 8: PRINT "BREAKING AT WORD ENDINGS" R ¢
- +«2070, VIAB 8 ' .

2080 READ.T2$: REM ~ SELECTS TEXT TO BE PRINTED FROM A DATA STATEMENT
2090 PRINT: PRINT- '

——""" 2100 K = 40: 'REM - SETS NUMBER OF CHARACTERS IN SCREEN WIDTH
2120 FOR N = 1'TO LEN (T2$)
2130 R$ =, MID$ (T2$;N,K) ! ‘

2150 FOR L =1To X0 ° S ’
2160 R = ASC (RIGHT$ (R$,L)) s
2170 IF R = 32 THEN GOTO 2190 " ‘
2180 IF R<>32 THEN NEXT L = ¢ ° -
2190 IF ASC (LEFT$ (R$al)) = 32 THEN 2210
y 2200 IF ASC (LEFT$ (R$,L))<>32 THEN 2220

2210 PRINT MID$ (T2$,N,K1): GOTO 2240
. 2220 Kl = K~ 1L _
. 2230 PRINT MID$ (T2$,N,K1l)
2240 N=N+ K - L
2250 NEXT N R
2260 GOTO 2080 ) . g
- 4000 DATA "THIS IS HOW\TEXT LOOKS WHEN PRINTED ON THE SCREEN USING
) ‘ THIS PROGRAM. HOW DO YOU LIKE IT?"
. 9010 DATA."IF YOU WLSH TO ADD MORE TEXT, JUST PUT ADDITIONAL MATERIAL
’ . YOU WOULD LIKE TO SEE PRINTED IN DATA STATEMENTS LIKE THIS
ONE."
) ’ P

‘,' . X W / N f -
i . i v

kai]
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) 4 s
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.
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EDUCATIONAL JARGON

3

8(17) "JARGON"

.

110 VTAB 6 .

120 GOSUB 390 ) .

130 PRINT" THIS\PROGRAM'!PRINTS EDUCATIONAL JARGON" .

140 GOSUB 390 ros , ’

150 PRINT "THAT YOU CAN wqax INTO ENLIGHTENED" s .

16Q° GOSUB 390 : o

170 _PRINT “CONVERSATION WITH, COLLEAGUES. " e

180 GOSUB 390 ° ;

190 PRINT : PRINT " OR YOU CAN PUT" THESE PHRASES INTO" A

200 GOSUB 390 ' .

210 .PRINT "REPORTS TO IMPRESY, YOUR SUPERIORS." ///

220 GOSUP- 390 - /

230 CALL - 936

240 PRINT TAB(16) "PHRASES" /[,

245 PRINT : PRINT ~ ' ,

250 DIM W$(40) ]: “.

260 FOR I =1 to 39 : READ WS(I) : NEXT: '

265 FOR X =1 to 8 . ' :

270 PRINT WS( INT (13 * RND (1) + 1));" "; ,

280 PRINT WS( INT (13 _* RND (1) + 14));" " ,

290 PRINT W$( INT (137% RND (1) + 27)): PRINY

310 NEXT X s -

*320  PRINT -

330 INPUT "DO YOU NEED%MORE JARGONESE? (Y) OR (N)";J$ '

340 CALL - 936 & 577 . ’

350 IF J$ = "Y" GOTO 26%

360 END

390 FOR P = 1 to 1500 ; NEXT P : PRINiggiBETURN Ty

400 DATA."AB;LITY", "BASAL", "BEHAVIO "CHILD-CENTERED"

410 DATA VDIFFERENTIATED", "DISCOVERY", "FLEXIBLE", VHETEROGENEOUS"

420 DATA "HOMOGENEOUS", "MANIPULATIVE", "MODULAR", “PAVISTOCK"

430 DATA "INDIVIDUALIZED" "LEARNING", EVALUATIVE", "OBJECTIVE"

440 DATA "COGNITIVE", "ENRICHMEN@M,/“SCHEDULING" "HUMANISTIC"

450" DATA "INTEGRATED", "NON-GRADED", "TRAINING", "VERTICAL AGE"

460 DATA "MOTIVATIONAL", "CREATIVE", "GRoUPING“, "MODIFICATION" °-

470 ~ DATA "ACCOUNTABILITY", "PROCESS", "CORE CURRICULUM",' "ALGORITHM"
- . 480 DATA "PERFORMANCE", "ﬁEINFORdEMENT" "OPEN CLASSROOM",

490 DATA "STRUCTURE", "FACILITY", "ENVIRONMENT" * v

y’ ’ L. ’ .

° L4 j
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. T LEAST COMMON MULTIPLES
~ - « ’ o
) 70 DIM A(50) ' ‘ . ' ‘
] 80 DIM B(50) - - . ) U : .

., ° 90 cALL - 936 . . -

' 100 PRINT TAB(9) "THE LCM OF TWO NUMBERS" ’

110 pamfr : PRINT
120 PRINT J'FOR WHAT TWO NUMBERS DQ YOU WISH TO FIND THE LCM? (PLEASE
ENTER THE SMALLER NUMBER FIRST) . :

130 . PRINT ¢ H . - R ' .
. 140 INPUT " M ='";M =, . - - '
150 PRINT - . Cor . ,
160 INPUT " N = ";N . . N o -
170 CALL - 936 - . . v ) N
175 "VTAB 8 ' . . SR
1 180 ‘PRINT TAB(3) "I'M THINKENG! . . . T'M THINKING!"
L 230 X'=1:R=10 . , N . . .
-~ 240 FORI = x TO R, . ’ ’ : -
4 245 1F I>50 THEN GOTO 460 < -7 ' :
247 REM - IF DIM A(50) OR DIM B(50)' Is EXCEEDED, 245 L USED; CHANGE THE
DIMENSION SETTINGS TO GET'A LENGTHENED SEARCH ,
. 250 A(I) =M *1I
) 260 FORJ =1 TO R’ . ce - » . “
270 B(J) =N *J : ,
275 IF B(J) >A(I) GOTO 300 . . . «
280 1IF B(J) = A(I) GOTO 320 . ’ . .
" . 290 NEXT J - _ ) . .8 ’ .
"300 NEXT I P g > ,
~ 310 x=R+1:R=R+}E.Go'roz40 S N
320# CALL - 936 _ . : ‘ : .
330 FOR K = 1'TO R - ‘. o ) . .
. 335" NORMAL ' . -
. . 340 IF M * K <>B(J) THENPRINT " "M*K" "
N 345 IF M * K = B(J) THEN FLASH : PRINT " ";M . Kg" "
350 NEXT K <% : : ' )
360 PRINT : PRINT ’
370 FORX =1 TO R - : - .
. 380 IF N * K <>B(J) THEN PRINT " ";N * K;","; . '
" .390 NEXT K ‘ -
400 PRINT : PRINT . Pt
410 PRINT "THE LCM FOR ";M;" AND ";N;" IS: ";B(J)
420 PRINT ‘ ) ‘ )
430 INPUT "WOULD YOU LIKE TO CONTINUE? ";Q$ .
‘ 440 _IF Q$ = "Y" GOTO 90 . , - . S
- . 450 END . - : - . ' . -
= T 460 . CALL - 936 v : . , ' '
470 VTAB 8 N o ‘ ) i
480 PRINT TAB(S)- f1 GIVE UP! BUT DID YOU REMEMBER"® . ‘
* 490 PRINT ' T . “
500 PRINT "TO ENTER THE SMASLER NUMBER FIRST?" ' o
‘510 PRINT : PRINT T B T8
520 GOTO 430. : ~

.
AT s,
.




SYSTEMS OF EQUATIONS

. 100 PRINT TAB(S) "SIMULTANEOUS LINEAR EQUATIONS" . ..
i ¢ 110 PRINT : PRINT -
120 INPUT "ENTER THE NUMBER OF sqummns "R
130 DIM A(R,R+l) )
140 PRINT
150 REM - ENTER COEFFICIENT MATRIX N v ' .
160 FORJ = | TO R -
170 PRINT "EQUATION ":;J , ,
180 ‘YOR 1 = 1 TOR + 1 ;
190 IF I = R + 1 GOTO 220% *
200 PRINT "  COEFFIC bArS FLEE IS
. 210 GOTO 230 .
N 220 PRINT *  CONSTANE";" = "; .
230 INPUT A(J,I)
240 NEXT I -
- 250 NEXT J- . -
255 « GOSUB 540 ~n . .
260 FORJ =1 TOR VA NN S
261 " REM - STATEMENTS 265 TO 300 SELECT THE FIRST EQUATION WITH A
. NON~ZERO COEFFICIENT FOR THE CURRENT COLUMN : .
"265 FORI = J TO R . . oo RS
- 270 IF X(I,3)<> O THEN 310 : )
2ao NEXT I . ’ ’
290" PRINT "THE SYSTEM .DOES NOT HAVE A UNIQUE SQLUTION," )
300 GOTO 530 ° . '
S . 301 REM - STATEMENTS 310 TO 340 MOVE THAT EQUATION UP TO THE CURRENT ROM
. ~ .. 3100 FORK =1 TOR + 1 . ° . .
# ‘ 320 X = A{(J,K) ’
325 AWL,K) = A(I,K) .
330 A{I,K) = X . -
o 340 NEXT K
. 341 .REM - STATEMENTS 350 TO 380 PRODUCE A COEFFICIENT OF 1 IN THE FIRST )
NON=ZERO. COLUMN OF THE CURRENT ROW .-
‘ 350 Y =1/Aa(5,3) , . ' ’
H 360 FORK=1 TOR + 1 0. "
' 370 A(J,K) = Y * A(J,K) . .
380 NEXT K . . 5
381 REM - STATEMENTS 390 to 450 SUBTRACT THE CURRENT EOUATION FROM THE i
. OTHER ROWS . ‘ '
- . 390 FORI = 1 TO R . )
400 IF I = J GOTO 450 . .
410 Y = - A(1L,0)
420 FORK= 1 TOR + 1 N . -
430 A{I,K) = A(I,K} + ¥ * A(J,K) . . ok
AP . 440 NEXT K ;
’ ’ 450  NEXT I R . : , ~ ik
o 4517 REM - PROCESS REPEATED FOR ALL EQUATIONS . - :
460 NEXT.J . - ' - :
470 PRINT - . . * T
480 'FORI = 1 TO a * . T .
490 PRINT TAB(19) )"X";I;" = "; INT (A(I,R + 1)} 1000 + .5) / 1000 o .
500 NEXT I e ' - .
510 END ' .
540 CALL ~ 936 1
550 PRINT TAB(13) "FOR THE SYSTEM" -
560 PRINT : PRINT ’ LY., .
600- FORJ = 1 TOR - . 8§ ‘
610 FORI =1 TO R~ 1 . ,
515 IF A(J, 1) <0 THEN PRINT TAB(7) A(J,I);" X";I;" “;: GOTO 630 . ‘;
*  £20- PRINT TAB(8) A(J,I)3" X";I;" “;+ . . . -~ . TR
630 IF A(J,T+l)>= 0 THEN ?uzNT "+"; . :
640" “NEXT L N, . R . ]
650 BRINT A(J,R);* X";R;"¥= ™MA(I,ReD) | | Co - :
660 NEXT J oot . ' A
. 670 PRINT : .PRINT . . ) . . w3
680 _PRINT"“THE SOLUTION :s- .
'i
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Computer Hardware Comparisons and Criteria

o«

o .
.

<

-

Is comparing ohe computer to another the same process as comparing -
"apples (sic) to oranges?" The major frustration'aﬁpegrs to be that
each machine has its strengths and weaknesses and there are too many
measuring criteria. Is it better to buy a 4K (bytes of random access mem-
ory) machine for $500 or a 16K machine for $1200? Regretfully, the ques-
tion is seldom that simple. Often one would have to consider other vari-
.ables--do you need color graphics? Will you plan to buy a disk drive for
your machine? . , . and so forth. The saddest aspect® of the problem is £
that the time one needs the most knowledge abdut computer hardware is just .
before he or she is about to acquire that knowledge-~that time is just
before the purchase.- If the prospective buyer has a strong background in’
computers, is familiar with the differences among the macHines available, -
and knows how the computer will be used for at least the next several years,
then there is no problem. That person can easily buy the best machines for
the proposed use. Most of us cannot imagfne all the uses we will find for
the new computer. It's hard to guess if we will need a 16K machine or a
48K machine. Could we live without color graphics? Probably, but do we
want to?’ bt ) : .

+
-

.

ﬁeciding which computer to purchase is a‘difficult'deciéion. This
paper draws from several articles of comparisons to point out some of the
iﬁgdifferences among machines. Salespeople are another resource. Two major

suggestiods are offered to the prospective buyer.

1. Try to determine the final system you expect to own. Don't
decide to buy computer X with 16K because that's all you can
afford now., If you plan, to develop a 48K system with two disk
drives and other featufesJ determine which computers could grow *
into the system you want and what the final cost would be. Then
after you have identified one or more such computer, see if you
could purchase somg or all components now. = °
Try to talk with owners/users of all the systems you are7gon-
sidering. Often, salespeople can put you in touch with some of
their users« Few people seem inclined to discredit the machine
they are using--human natdre encourages us to justify the "wise"
decision we made to purchase brand X! However,_the wise shopper.
can ask revealing questiqns. "What sort of jobs do you do with -
yéur computer?" "How many programs have you written?" "What
do they do?" This exploration may help.you discover that some

. ‘machineséfebetter adaptable to uses of interest to you. ’

\
On the following pages we have assembled tablés of characteristics for
many of the microcomputers avajilable in 198l. . .
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'\\\\\ Computer /Models - -
, mputer /Mo )
) APF Bally °
PeCos 1 Comp. Sys
Microprocessor - ) -
. ) 6502 . Z—80v >
Memory
» > -
RAM/ROM (K) oy x
- 16/24 4/16  °
" Languages /
Fecos ‘4K BASIC .
~ Vi
I {
] .
i ,/’/ R
Keyb oard é. 7
Case - . 7
ey '
Machine Language Monitor .
L 1 d
Color and Graphics ¢
; B/W Color
Re ti )
 Resolution \ 40 x 16 160 x 192
_Text f . ‘ :
p . .
-~ 43 \
. )‘ ;‘_&b ‘L. (3 . \' ) .
Expansion A
. ° 4 -
Realtime or Hardware \ -
Clock \ .
I1/0 Posts \ 2 .
TBuilt-in Audio Ry !
| . .
Audio Cassette . Dual Tape Tape box available
Disk Capacity -
-‘ Eut ' 4 . ) N s
Video Display B/W, included Color, ‘not included

Price

$1695.

. ‘?'11’3

it

I
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’ ) ~ - 1y s 4 ] - - .
T Computer /Models . h; : ] ' l RN
. . , . C Yy 2apple 11 wo . Apple II ‘
) or Bell and Howell“Apple II|Wbr Bell and Howe¥i-4pple II,
e — : - = ¥ : . -
) " Microprocessor * . R " _
. . 6502 . * . 6502 , L. - v
. 0 ceN
Memory . . \ _ , ‘ ' SRR J
RAM/ROM (K) 16/12 - : 48/12 ) .
Languages s Integer BASIC (20 corﬁmands, 30 statements,. 8, functions] .
5. 15 error messages). - Apple Soft BASIC (12 compands, 48 »
e statements, 27 functions’ 19 error messages).- :
N . P d FORTRAN, PASCAL, PILOT. "oe
) Keyboard L Tyfzewrjtter, n-key roll- . Tgypewriter, n-key rollo'ver',
| - ) . over, upper case only. upper case only. \ -
Case ' : ' Beige plastic (Apple) —— | —Beige plastic (Apple) ¢
N s ' ! - Black plastic (B & H) Black plastic (B & H): o
Ma h M nit ' : [} " c .
chine Language Monitor Yes ~ Yes
. - 3
Coll{zzoellzgigraphics ] 40 x40, 16 colors . 40 x 40, 16 Colors
. xn ‘ | 280 x 160, 6 colors ~ ~-| 280 x 160, 6 colors
. ‘ , A ‘ ., 1y _
” - P £5 -|
; - - ‘ C.
.‘ Text 2 /;4 x 40 ubPpercase only o SR
{3 ' oo Video reverse and blink T
. (lower case adaptor available) e
Expansion . 8 ééneral putpose 1/0 slots for disks, printers, .
. o speech board clocks, etc. ' o
Reﬁgiﬁe or ‘Hardware~ Optional plug-in“ board. Optional plug-in board. %.
4 . .
. . h - N q . N A
7 .?/0 Posts . |+ Game paddles/ . \ .|- Game paddles N
Built-in Audio : s 4. ) .
_ ° . : 1 voi/ce./ - . 1 veice. . \ < . g
‘ Audio Cassette ‘ A . . -
N /:I}ape jack . |- Tape jac\ \
) Disk Capacity /~7 108K, 4 drives 108K, 4 drives } . g s
- 4 N N R , .
‘ . P Vi’fieo Display Color, not-included. Color, not incﬁded. i e
Eg C e ' — : .' ’.
v | B o] sues. © ..} $1795.

it

MR

3
3
5
)
¥
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> . - A i
v . |
,:1. .- ) ‘ » s . 3 |
i _ | Computer/Models - : )
: . . ¢ Commodore ) Commodore
. ' ' PET I PET IIT |
: Mlcroprocessot\ - . 6502 . ) 6502
t . . -
.., | Memory . ) ' }
oo . ) L
©onT :  RAM/ROM (K) . 8/14 32/14 - w
2, 1 4 ¢ . ‘ - |
v .} Languages . . 1
o s , . o Commodore BASIC , ‘
‘ ' .o 7 commands, 26 statements, 17 functioms,
s y " 23 error messages N )
".1".Keyboard L - -
— L. Typewriter n-key rollover, upper-lower case )
o T T R N . ‘ .
Case : , .
Beige metal case , 3
Machine Language Monitor ' ‘ ’ . -
) N No . : No ! .
Tor and Graphics ‘ \ ' o S
; Color and Grap , B/W B/W ¢ om -
. Resolution R . % -
. . - 64 graphics_cparacters 64 graphics, characters
; % Sl ' 3 . . ' ’
w. ° B hJ ‘ ’ - )
* Text oL S . ] ; ‘
v x L. 25 x 40 upper/lower or upper/graphic
" video reverse J .
Expansion T ¢ - . ;
s . EEE-488 Bus, printer
p,' -.’ . " 'v; et S ,Z‘ . - .
j&' . Realtime  or Hardware ' .
%ﬁﬂy ) Clock R | , Yes v| Yes .
T 1/9 Poits Parallel post Parallel post
. -gﬂ7 ;Bpllt—in Audio No ‘ No
4 .’ N ¢ - ' ! ‘- ‘
i Audfo Cassette 9 _ 500 baud : 500 baud K
fl» ’ Disk Capacity . e 1 ST ’ 1 oo
o S TS e -
: Video lebléy St Buil;-in B ﬁ/ﬁ/;;hito: - | Built-in B & W monitor-
o C - :3195; ‘ : /41195, . i
. i . ‘ %
- E P > B o e et R o * ‘%
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Computer /Models Compucolor / . Compgcolor
‘ ¢ . I1 / - A
. ~— . /. ]
Microprocessor 8080 ' 8080 . .
Memory N ) -
« RAM/ROM (K) 8/16 32/16° .
S : R o
Languages Disk BASIC 8001: :
3 commands, 29 statements, 27 functionms
Keyboard Typewriter, upper- case.and graphics
: A : i
Case ) Simulated wood grain .and beige plastic )
Machine Language Monitor Yo - T PAEES ]
Color and Graphics N - .
Resolution 64 x 16, 8 colors 128 x.128, 8 colors °
: 64 graphics characters .
Text. , . ; . B N
A : 32 .x 64, in color 32 x 64, in color ‘
¢ & ‘-7 .
Expansion K " . . )
AN 2nd disk drive, expanded keyboards
Realtime or Hardware . "
( 'ClOCk" . Yes Yes
~1/0 ,?ost{s T . - .
e RS-323, - RS=232 L
Built-in ‘Audio ) : . . D B )
-, -7 .No . j No N :j
r3 tt T , = N R 5,
. A‘fdlo Ca.sse € No (floppy disk built-in) ' '
it . 7 : 1. ..
Disk Capacity 51K, 2 drives “ |, 51K, 2 drives -
- . e . B BT
Vid%o Display . Color mdnitqQr; ihcluded = - .
-t 1 — - { - -
Price ' $995. L | l~$19,95. T
s . - ‘ B I .
e E . N - . ¢ <
: | R ETE
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Computer /Models " [ . } ] .
P Exidy e o Exidy . .
¢ Sorceﬁr ‘ Sorcerer
) ° « “:
Microprocessor - 7-80 / . 7-80 SN
Memor * j ! ' — -
RAM/ROM. (K) , /—3712/ ) 32/12 )
H x 9‘ .
" Languages ' R ' ’ : ; - 1
. 8K BASIC ] 8K BASIC .
. v .. ]
Keyboard « ‘ ; T
Case |
§ . ’
Machine Language Monitor s . T B
. ¥
Color and Graphics . i '
Resolution B&W * B&W
°240 x 512 240 x 512
N ) . ©
< “ . < ’
: * )
Text .
Expansion _ . T
> ‘f
- . _
Realtime or Hardware . ’ .
Clock ! . .
I1/0 Posts A %
Built~in Audio . T,
‘ A"ldio Cassette Tape <jacks ) Tape jacks R
Disk Capacity N e .
Video D:[.spla’y.’ T B & W, not included B & W, mnot included
% . .
Price - ' . $895. $1395. .

a8t

-
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Computér/Models

In;efact
<ONE-16

+

Microproceséd??, I ) 8080

Memory

\M/RON (K) 16/2
N . o
&

Lianguages ' .
) 2K BASIC .
(8K BASIC available) ,

Keyb oard

.

Case ) )
¢

Machine Language Monitqr’
~ 2

Color.;and Graphics
Resolution . . 'l Color

112 x 77

Expansion

*

Realtime or Hardware
Clock ‘/7

3 »
I/0 Posts

Builttin Audio

]

-Audio Cassette

Disk Capacity

Video Display

€ g

* Price - -
- ’ T §725..

3
g
¥

o
£

.

\,w
¥Ad
Wi

e S e i .
1*Optional accessories for all configurations. -

P
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2 : , A -/
: - L
. Computer /Models . . . - -
ﬁ P ®hio Scientific r . Processor Tech
‘i ) : Challenger Sol 11-A
u f’i . . ‘l . . -
it Micreprocessor 6502 ) 8080 - s
Memofy B .
RAM/ROM (K) 4/8 60/2 .
) Languages ’ . .
> -8K BASIC . 12K BASIC
Keyboard | . . a
| ' 7
v case ] . ‘ . ) . x
. Machine Language Monitot w L
" " Color and Graphics - -
T Resolution P ’ B&W ’ N B&w
, 256 x 256 64 x 16
LY ’ P
Lo ‘I Text . . 4 . - A
i | (:i; ) ' a oy ¢ .
Expansion
N t . R ) - \ -
o~ q P
Realtime or Hardware . v
B “Clock = '+ , . .
_— "-‘ N - .’S: . >
- 170 Posts ‘ A
, - . . . . 7
“Built-in Audio " ;e
? Audio Cassette. =~ Tape'jacks Tape . 3
'i‘ C . - ad ' o -
s . | Disk Capacit - . .
S | apacity . Dual disk available
L Video Display | ="7 ‘| B & W, not included B & W, included / -
. .:\ . . . s ~ra / (A
PrJ:ce $349, $2795, ' c Q .
s . . « . .o/ o
. ) LI / "f‘{i?.’ﬁv
W 1‘41’ 2 ' ’// ;
, y . B R ~ ’ . P
VT ST P - Lot . . wa ) / - o
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Computer /Models

Rdé%o Shack
TRS 11/16

Radid* Shack
TRS 1/16

‘Microprocessor

Z-80 .

Memory A
RAM/ROM (K)

L

16/12

¢

e

.

Languages

°

¥

4K _BASIC *8K BASIC o

T { 14 .commands, 32 §tatéments;
o '36 functions, 23 error
messages.

Keyboard

-

Typewriter, 2-kéy rollover,

upper-lower case,
number pad N

Case

3

Grey and black plastic

Machine Lanmguage Monitor

NG -

Color and Graphics
Resolution

>

B &-W, 48 x 128 pixels

K]

»

-

st

}6\liné% x 64 chafggters wide, upper case only

=

» - < <

Expansion

" Expansion interface, 1-4 disk drives, modem,
, voice’synthesizer, printers

. A

Realtime or'Hardwaré‘
Clock

‘In" expansion interface

> @ @

I/0 Posts

'None

x

« Built-in Audio

.
o

No

% . . 2
.
.

.Audio Cassette

500" Baud, motor control
Pt

Disk Capacity

~

Drive 1, 56 K, drive 2-4, 82 K '

@

¢

Video Display

-

B & W monitor included
@ ) ’

Price

& r’;\\

$889. . - \ $988.. -
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Computer /Models o
' . Reca . Umtech
- v vip . VB 400
; — T L4 -
Microprocessor ) 1802 . E8 s
Memory 2/5 2/17
I’ L ] N . -
14 . Y, '
) ]
Languages CHIP 8 APL — -

Keyboard ° ]
' . * . P J
Case T
- ’ 4 ]
Machine Language Monitor )
Color and Graphics .
Resolution , B&w . Color
- P 32 % 178 200 x 400 '
’ PR o
Text ¢ - - ; R
) v
Expansion . . ' . N
. .. Plug-in options Modem, tape box available
o available . s i
Realtime or Hardware i R .
Clock , ) 'Y ) ‘ ,
I1/0 Posts v RS <"
Built~in* Audto
Audio Cassgette , Tape jacks -
Disk Capacity ] , o . :
/ - e ; t : -
Video Display . B & W, not included Color, not included
Price . ‘ $249. - - $650. C .
. . * ‘ v . . . ..
:*}a)-d . ,' 1 4 3 “ ) s v

’_'E
1

5
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. Computer/Models ] . .
3 ' _ b : Atari 800 - T 99/4 .
S ‘ . . L. . \ . .
[ ‘ ‘ 1-
| . . .
- .| Microprocessor, ' )
Memory 7 828K RAM 16K RAM ,
~ 8-32K Cartridge : 30K ROM Cartridge
. 8K ROM Internal 26K ROM Internal.
Langﬁages ) : ~ : . .
. . Atari BASIC - TI BASIC: ANSI BASIC. :
. ~ . : . with sound and graphics.
L i ) , 14 comhands, 33 statements,
N . L ’ - . {, 19 functionms. _k_'
Keyboard - L o
* , Typewriter, upper-lower Typewriter ) 4
. . case. o, ,
i Case . . '
c g . ~ Beige plastic. . Grey "and black plastic.
Machine Language Monitor |, o o . L :
‘ N ) No® ) P ’ - . No- ..
. Color and Graphics 1T . . . , . ‘
:t . Resolution ., 380 x 192, 16 colors 192 x 256, 16 colors
. . ‘ ¢ " “ '. ’ ’ ) '
: 1 : , €
‘ Text = : ) 24\‘.x,2;,'0, upper-lowver 24, x 32 , «
vt ' . case . ! '
Exgapsion printer, disks, modem Spee%ﬁ synthesizer, modem,
g printer, cassette recorder,
- . ] fooeo® disk drives to
¢ .
s Realtime oy Hardware . Interval timer . Interval timer
N Clock A .
‘;{‘w e . PR k ~, M
L — 1 . : -
D 1/0 Posts Game paddle, light pen General-purpose I/0 post,
v . RS=232 option
i3 Built-in Audio’ . . - . : .
2 4 voices ;" | 3 voices, noise generator
b ! Audio Cdssette ' ' : R .. .
N ’ ] . 600 baud - ‘ Optional 1300 baud
.Disk Capacity T . . . ,
80K, 6 drives - 4 80K, 4 drives
Video Display ' N . ) ’ X —— - ’
s . L. Requires .color TV + .| Color TV monitor includéd
. P N .
Price vy . R = ) ¢_;;
N sl. $1000. - - $1150. . . , .
. : ' ‘ .3
Sistrnng, A . ' R
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-acquisition. However, the main 'focus in tihris article is upon hardware acquisition.
? - . 3, ! . S

_example, a school system may have test data 'indicating that students are weak in basic ,

" . 4 L P R
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o

; Jerr; Larer .. .
Data Processing Center
Ng@}h Clackamas School District - * ¢
“7~&4211:s. E. Johnson Road
Milwaukie, OR 97222 . -
David Moursund - S
Department of Computer and Information Science-~ .
: ’Uniéersity of Orégom¥ ’
Eugene, OR 97403 . -
. . ’ 4 - .&
Many people with limited knowledge about computers are being placed "in a position -~
of helping to acquire an instructionally-oriented computer facility. This article
is intended primarily for such péople. . It, gives a broad general overview of the
acquisition process in texms undexstandable -to a persor with limited knowledge about
computers. If you no longer fall intd this category you: still find the article
provides a useful summary and overview of the acquisitio ocess. e

\

A camputer system consists of both hardware (physical machinery) aﬁa software (computer
programs). One may purchase, lease, or lease-purchase both the hardware and the soft~
ware components of a computer system. The indjvidual hardwaré and.software components
may be acquired from a single vendor or from a number of vendors. At one time the
maYjor cbst of a computer system was for the hardware. Now there are many situations

in business .and dindustxy where the .software for a computer system costs several times
as much as the hardwaré. Thus, 'software may be.the dominant factor in & computer

~ ]

’ o . \‘ . ¢ " e (" . .
Justification=- . - g ) < )
The computer acquisitfbn process begins with the identifitation of one or several
problems which may require .a computer for their solution. It may be obvious that a
Fg;

L

computer is needed. Example, a state ‘or school district might mandate that all
students are to be computer literate, and that.computer literacy instruction‘shall
include a certain number of hours of hépds—on experience. Or, a business, math, or
science text that has been’adog€ed1for d.school may include-a substantial® unit requiring
use of computers. o : @

T
2 S

g - .~ . K -

Typically, however, it is not so easy to justify computer acquisition. More commonly

the problems that have been idertified can ke attacked by more than one means. For
skills., There are computer-prog;amé.that can be used to work on this type of problem.
But there are other approaches,” such as textbook selection, -teacher training, in-

creased time allocated to basic,skills, etc. why is it that computers should be used ’

to attack this problem? : . .- .

- . t
As gpother example, consider a social studies teacher who wants his/her students to
experience the situation of coping with a complicated social studies problem. ° The
teacher is awgie of computér simulations and that students enjéy working with computer
simulations.of so&ial studies problem areas. But clearly there are alternatives,’ such
as reading gﬁpropriate books, carrying on class discussions, viewing a movie, or 7
making use of a nonfcomputerized'simulation. Why'is it that computers are needed? .
Many peqple have qiveﬁ.carefgi thought on general redsons Wwhy .computers are needed in
our schools. A brief summary of some of the general argument is given in the Arquments
section of this ES3 report. Studying these general justifications can help-one to '
understand. why compu;eis are important in education. But it is still necessary.to study
one's own educational setting and to carefully justiﬁy any proposed computer acquistion.
' o . ’ O ~ ‘ ’ ’ s
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Need§§£55¢ssment

-

A needs assessment is a careful study of the proposed use of computers to determine * |

the nature and extent of the facility that will be needed. Suppose, fo;‘exgpple,

that it has been decided to offer a computer science course in a high school, and
that enrollmept is to be limited to 20 students. The course is to include substantial
use of library progfams'as well as instruction in a particular programming language.

The library programs that students are to run will be written by the teacher in the .‘
er

summer before the class begins. Students in the class will need two hours of ' comput
access per student per week. About one-third of this access must come during the
time the class meets. - The class meets an hour per day, five days per week. .°

Analysis of thevabbve situation points to the need for a computer system with an
adequate secondary storage mechanism. There will need to be a minimum of three key-
boards of access (three terminals to a timeshared system Or three microcomputers,
for example). The facility will need to be accessible to students both during-thék
computer science class and at other hours throughout the day.

~ - ® !
Notice that there are many different computer systems that can meet these needs. This
is a desirable situation, since it allows one to shop around for a reliable vendor who
offers good service and equipment at a reasonable price. ‘

Y
s "

The nature and extent of a needs assessment will vary with the complexity and size of
the problem. *Suppose that a school wants,to\ggg:ire a very, modest computer facility
so that two teachers can begin to tedch themselves a little about computers. The
school has at most a thousand dollars to spend. It would not make sense to spend
several thousand dollars of time in a needs assessment for this acquisition.

But consider the alternative -of a large school?® district planning to acquire several
million dollars of computer facility. Now the needs assessment will take many
thousands of hours of people's time. The final documents, detailing the nature of |
the needed computer facility, may be several hundred pages long.

A very important part of needs assessment is long term planning. One's computer ‘
facility needs will change with time; likely they will grow in size and complexity.
The needs assessment must address this issue. One may want a facility that can be added
to via increased primary or secondary memory, new languages, more Or different
terminals, etg. . . -

The results of a needs asseésment can be written into a "request for proposal" (RFP).
An -RFP is sent to vendors interested in supplying computer faoilities. It is a basis’
for~deta11ed proposals .offering to supply specified facilities at certain prices. It
-is important that an RFP be written so that more than one ¥endor can meet the needs
it details. This leads to competition, both in price and in the’nature and quality

N

4

of services offered. It is guite educational to study the proposals that various vendors

will submit. The proposals may lead to a reconsideration of the needs, and possibly to
a rewriting .of the needs assessment. Remember that one is under no obligation to
accept any of the proposals that.are received.

. [y
Py ¢ .

General Financial Planning - . -

‘

. -
- s

Financial planning usually goes on concurrently with the justification and_néedé

assessment steps. One must have, some idea of how much money dis ayvaidable #nd ‘how
much variouys types of facilitigs cost in order to carry out an appropriate needs
"assessment. If one has only a few thousand dollars available it makes little sense

to .send out an RFP that can only be met by a million dollar computer system.

. . -

A common error in finang}al planﬁing is to think only of the initial direct “cost
of the computer facility to be.acquired. Here are some' more things to think about.

'

.
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»1. The needs assessment, general planning, writing of specifications& dealing
~~_with vendors,. evaluation of bids, supervision of installation, and so on take
considerable time and expertise. Who will do this, and at what cost?

°

The acqﬁired facility will need/to be housed. What will site preparation cost? - <

2,
. - '
‘ {3 Computers,use supplies, such as paper, tapes, disks, and so on. Who will make

B el
SR R SN Y o .

sure that these are available as needed, and who will pay for them?

4. computers need to be maintained and repaired. Who will check out the machine if
something goes wrong, what provisions will exist for maintenance and repair,

-~ _ and who pays for this? A standard ‘estimate is that for large computers a maintenance
contract costs about 0.75 percent of the total cost of the equipment per month.
This amoynts to $7,500 per month on a million dollar computer system. For less
expensive compuEer systems, such as microcomputers, perhaps 2 percent per ‘month
4is a reasonable estimate of potential maintenance and repair costs beyond the

. first year. ’ ' ' : ’

A .
5. Large computer systems require operators and usually require a programming staff.
Such staff can easily cost as much as the rental of the, computer system they
are operating. . .

6. Teachers may.need to be trained, curricula may need to be revised, courseware -

may need to be developed. p
' & - - .

72 software may’ need to be rfevised, developed, or acquired. The software will need
to be maintained and distributed. Over the long run this can easily cost more
than the original cost of the computer facility. Who will do these things, and
who will pay £6r it? L o ° . .

| -

Thé‘list could be exp;nded, but it. is already long -enough to mage_the point. One )

should make an estimate of the useful ‘life of the equipment to be acquired and of all

expenses associated wﬁth this life. The amount of "up front" money needed pay be
quite modest compareq!to the overall expense. Can one jusPify the overall expense?

1 .

The Acquisition Procelss . . .

it

. v

Renting or éurchasing|computer equipment th school district is generally subject
to a considerable ‘amount of red tape. roval may need to be gained at the school
building level, the school. djgtrict 1 el, and at some higher level such as an. educational
services district or state lgvel T ekprocédure to be followed in ‘preparing specifi-
cations and going out|'for bjds ofteN have to meet rules laid down by various regulatory
agenciesg. . ’ \ _

.
. -

\
v .

We can offer two géne al typkgs of adwice here. %irst,‘enlist the aid of appropriate

administrative personnel in leting the paperwork and procedures required by the

various levels of school districts. Second, handle the overall request for bids‘in .

a relatively formal and professional manner. The larger the acquiéition the mqfe{

care needs to be spent on both points. 7 . i, :
; s .

There can be a considerable financial gaiﬁ to prepafing careful specifications and )
going out for bids from a number of vendors. This is ‘true even if wyou have decided-
that there is only one brand of equipment that will meet your needs. *If there is more.
than ohe vendor of this brand of equipment, there can be competition. If there is
competition for the contract, there is likely to be price cutting. - Of .course if you
are purchasing a single $600. microcomputer, you can't expect much concession froma -
dealer. But if you are purghéging $25,000 worth of microcomputérs, you may well be

able to get a 10 percent to 20 percent discount. If you are acquiring a million -
dollar computer system and a .particular vendor i§ very eager to get your business,
you may well get a larger discount. fo ’ -

.
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;" knowledge About Computers versus Size gg_AcA;isition -
> m /

/ . :
-y For convenience in the remainder of this presentation, we divide people into three
categories, based upon the;r/knowledge and éXperignce in the computer field.

. /. .

1. People with a modest or very low level of knowledge about computers. -

2. People with a med:}.um ‘amount of knowledge about computers. ) '
' " "\ :

3. People with considerable knowledge about computers.

It is not important to give precise definitions to these three categories. However,
a person who has had formal coursework and/or experience equivalent to only one or
two computer courses or less is probably in the first category. Professionals, w@th
knowledfe and experience equivalent to a master's degree in computer science or more, are
in the third category. You can decide for yourself which category best describes you.

. e

-+ It is also convenient and instructive to divide computer acquisitions into three sizes?
A. A small acquisition, such as a few microcomputers or a correspondiﬂg amount of
timeshared computer facility. :

7»\
B. A medium acquisition, perhaps for a single large school or for a small school

district. This could well range from $5,000 up to $100,000 in magnitude.

C. A large acquisition, pe}haps to meet the needs of a large school district or a.
statewide educational organization. The amount of money involved could range up

into the millions of dollars.
The exact diyiding lines between categories are not important.

Taken together the two sets of classifications form a three by three matrix. i ‘

. Size of Acquisition

N - ” , small  Medium Large
- | : K I | .
Low | 1w 1B 1. 1c 1
Knowled 4 1 I i
. owledge and Medi t . : y .
2a | 2B 4 2
Experience . ué/‘?f\\ ; B T ¢ o
. ' High. | " 35 8 1 3¢ &

_+Suppose, for éxample, that you are in cell 1C of the matrix. You know relatively little
about computers, but you are considering a large acquisition. You should see the )

‘“SBbious...that this-is not a good situation., At the other end of the scale cohsidgx the
33 person. Such a highly knowledgeable person does not need the aid of this short

« ° carticle to make a small acquisition. The main advice offered in the remainder of this

article will focus upég the categories/igﬁ 2B and 3C. .
. . * 5.\” / - . - . N
. .Advice to Level One People . 5 C ) ’ . a8
Level 6ne people have 1it£1e*or.no knowledge about computers. It is doubt@nl if a Level
__ One person can do an adequate jpstificatibn and needs assessment for the 18 ' or 1C -
“ situation. Thus if you are in the 1B or 1C situation you shou%d probably do three wgs,_~

First, start studying the computer field. sSecond, hire a professional consultant. rd;»

from your school district.in the overall task. -

involve other educators
» . R . .

.
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In hiring a consultant use common sense. Find one who is experienced, who doesn't have a .
‘partiCular ax to grind, and who can produce good references. (A particular consultant may
Qave a predisposition towards acquiring a particylar vendor's equipment or have othex
biases of this sort.) Remember that you are int¢nding to spend a good deal of money in a
field about which you know next to nothirg. You will be highly dependent upon the: © ~
‘consultant. You should be prepared to spend a significant amount of time in selecting a
consultant, and a significant amount qﬁ'money in hiring the copsultant. Also, you will
need to continue to learn more about the field,-and to carefufly study the consultadt's

work. ’

Suppose that you are in the 1A category. .You don't have mu
limited knowledge, and (hopefully) you have limited goals. ere are two general )
categories of equipment available to you. You might tie int n existing timeshafed\ .
educational computer network. Or, you might acquire one or more microcomputers. A very
good tlring to do is to find several people who have similar goals and who have already -.
acted Z;_start reaching the goals. If timeshared computing facilities are a viable
alternative, then you should be able to find several educators who are using the system.
Talk to them, and seek their advice. Are they satisfied with the service, and is it
solving their problem?’ ' ) .

.money to spend, you have

If microcomputers appear to be the answer, find some teachers using microcomputers in -
setting somewhat similar to the one you envision. If at all possibBle, try to view . é\\\v
several different brands of machines in use. ' ’

Overall what you are doing is frying to make use of a free consulting service. ‘Each ©
person you visit and talk to is a consultant. Be aware that they are likely to be biased
(it could be towards or against their current equipment) and likely do not have a broad
geheral overview of the rangé of potential solutions to your problem. However, likely -
they are interested in helping you solve your problém and may well contribute substantial
time to helping you. , They may be able to 'provide you with inexpensive or free access '
to software that you will need. - . ’ -

3
.

In this search for "free" consultants you may well want to talk to vendors. But bé sure °
to talk to some non-vendors.. Also, be aware ‘that a vendor is particularly integested' o
in solving your problem with the type of equipment that he/she sells or rents;

In summary, you are making édpather limited acuisition. Thus, you will likely put a
rather limited amount of effort into it. Whatever your decision, acquire only something
that already exists and which you can both see in action and try out beforehand. Ro

not be the pioneer. As a rank amateur,  you should be follewing in other's footsteps.

‘ . . . . - ° . . . \

Advice Eg_Level Two People 7, . : . *

A

Level Two people have a medidm amount of computer knowledge and experience.” If the
problem you face s of type 2A then you have adequate knowledge to solve it. Indeed,

the 1A people will be coming to you, and will tHink of you as an expert. Still, you know
that you are not an expért. THus, you will want to do a careful needs assessment and )
a careful study of the range of potential equipment. This can be a valuable learning <ﬂh
experience, and it can be fun. T ’ A - -

! =" . N
We need to say a little more about what distinguishes a Level A from a Lewvel B orlLédel C.
acquisition. At the B and C levels one needs very careful long term plannirfy: The ..
maintenanc® and repair budgets will be substantial. Quite a bit of equipment needs to

be housed. There will be many users, so there is need for rquite¢’ a variéty of software.. °
The computer will be used in many courses, so many teachéers need to be trained and

- much currfbuldmarevision is peéessary.' A classroom teacher, né matter how knowledgeable,

*is not in a positib%.éo cope with ‘these problems. Central‘*administratiqon must be involved.

.
’ - . .o

‘At the 2B level .a school or s¢hool district should consider release time for a teacher |
who is to be the computer expert. The types of activities listed above can easily be a\ .
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half tlme or full time job, dependlng upon the amount of curricul m work to be done,
and so on. .If & school,or district is not willing to make this .sprt of staff commltment,

it isinot clear that they should acquirethe co puter equipment. | .

!

The 2C situation again calls for outside help. |As a very rough rule of thumb when one
1s considering a medium scale computer acquisition, one should think of spendlng perh
10 to 20 percent of the cost of the proposed equipment in the overall acqulsitlon pr
~That is, for a $30,000 acquisition’ you might put in $3,000 to $6,000 of people's time
dolng the needs. assessment and studying the range of-equipment that mlght be acqulred.
For a large scale acquisition one might spend 5 to 10 percent of the cost of the, equip~—

_ ment in the study. ‘Thus, acquisition of a million dollar computer 'system mrght be backed
up by $50,000 or more of people's efforts. A ngeds assessment and study on this scale ™
requires several péople and gquite a long time-span. It is too large a burden to place
on a single individual--especially one with only a medium level of computer knowledge
and experience. T

»

when following the above general guidelines, you should be aware that substantial amounts
of people's time, ‘can be available at no direct added cost. The proposed users of a
computer system can do guite a bit of the needs hssessment as part of their regular job,
and/or as part of ‘their discretionary workload. | But the overall coordination of the task
can be guite time consumlng and is not readlly dbne by a person who is carrying a full -
tlme workload as a teacher or administrator of o her projects.

<

/

R
Finally, be aware that the percentage gu1de11nes are very rough and may not apply to
your sltuatlon. Suppose your school district 1ntends to acquire 500 1dent1ca1 micro-
computers. Th&-effort going into this project will not be too much larger than that

» needed to acquire 50 identical mlcrocomputers.

Y R "t
w i

. 7
A ‘

Advice'to Ievel Three People

f

sional, working full time in the
he 3A acquisition, and can easily
\\We will restrict our attentlon

The Level -Three pErson is likely a computer profe
computer fleld #This person has no €rouble with
head up a 3B acquisition given the necessary time

to the .3C situation. ‘ #’ ) )

. . . < . PN 74

over the long run it appears that éducation will be best served bfﬁ% Yistributed oLt

» computing system. This wi'll be a combination of centrally located timeshared computing
system and distributed mlcrqcomputers ‘and/or mLcr computers that can serve as in-
telligent terminals and also as stand alone syste sy Many 1nstructlona1 tasks can be

, accomplishefi on a microcomputer, and the capabilities of these machines will continue
to grow rapidly owver the next five to ten years. However, many lnstructlonal tasks g

. require access. £o very. large data bases, very large primary memorles, .very fast CPUs, etc.

‘The. communlcatlon aspects of tlmeshared computer sEstems are critical to some appltications.

(Y

" The des1gn and developnent of an approprlate educationally or1ented distributed

computing system is a difficult task. Although sopme prOgress has occurred in higher

education computing networks and in the Minnesota Educational Computer Consort1um net-

work, this type of Jprogress tells us relatively little about what a publlc $chool

. . Ssystem should be d01ng. Thus, a .person in the 3C 1tuatlon is faced with a substantial

* research and long term planning project Outside consulting help, support of a strong
staff, and plenty of tlme to devote to the project are all highly desirable. ..

.
° .

A school dlstrlct that commlts itself to having a substantial amount of computing
equlpment should also commit itself tb prov1d1ng al substantial amount of money for
_continuing "people:orlented" support ‘of the system. Every year new teachers will
need to. be tra;ned and tedchers w have previously been tréQned will need to refres
or upgrade their skills.. There Wwill be a continuipg need to develop or acquire new b .

. < software, revise:and improve curriculum, and so onl, ¢ )

- & . .
¢
.

Many school d1str1cts currently make extensive adﬁlnlstratlve use of computers, . -
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and the amount of instructional use of computers is growing rapidly. Currently a

. » school system making extensive administrative and instructionaltuse of computers may

. be spending 2 percent of its.budget in this area, with approximately equal expenditure

. - in the twq categories. If teaching about computers and tea¢Hing using computers con- -

* tinues to_increase in importancg, then one can expect that this 2 percentage figure

‘ will prove to be quite inadequate. A school system needs to give careful thought before

it commits itself to the long term continuing expenditure of such amounts of money. -
& . .

» ‘ -

Conclusion . . . . . -

s N .
-

The acquisition of instructioﬁql computer facilities can be a diffié&lt and time . .
. consumihg task. It is best done by people with quite a bit of knowledge about computers
who havé had experience in computer acquisjtion. But there are relq}iveiy‘few such
- people working in the precollege educational environment. Thus, most schools and school
" systems that intend to acquire computers do not have staff with the needed level of *-
expertise. w - - . . : c e
‘ . ¢ N ' . . P
» Thl; article offers some suggestions. Above all, use comron sense! A computer system,
once ‘acquired, will be with you for many-years. “You will invest much money in ‘teacher
training, sofgwarefdevelophent or acquisition, and cuyriculum development. Much of .~
this cost will be spécific to the particular type of equipment you acquire. That is,
much of your expenditure ﬁay“be wasted if you suddenly decide to get rid of the equip-
ment you have and acquire -a substantially different type of gear. _,Thus, equipment \\
acquisition should be based ppoh a very careful needs assessment and planning that looks
well into the future. :

References .
Rererences . . .

/ Many computer-oriented mggazines and® journals carry reviews of computer hardwaré and
software. If §ou are consideriné a major acquisition of microcomputers, you would be
well advised to take a look at the latest Microcomputer Report of the Mirlnesota Educational
‘ sComputing Consortium. The 1979-80 report was about 90 pages long and sol for $10 to
Minnesota educators, $l3,33'to'people butside of Minnesota. Write to MECCH -252Q Broadway
-Drive, St. Paul,' MN 55133. Another excellent source of information on jmicrdgcomputers is’
, tHe AEDS Joyrnal, V 13 #1, Fall 1979, Special Issue on Microcemputers: | Their Selection \
. ,and Application in Education. Thée cost is $10 from AEDS, 1201 Sixteenth Streéet, -N.W., »
* Wwashington, D.C. 20036. : . . - [
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OHIO REGIONAL CONFERENCES ON MATHEMATICS EDUCATION

b ok

*

it

X )
Conference‘Evaluation Form

-

**jc*****************J********** *****7“********** ********
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*
*
*
*
*
*
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~

. . ~
. ~ ) .
. . .

Select the single best ariswer for you to each question and mark all answérs
on- the answer sheet., If the question is not appropriate, leave it blank.

N -

B B - . ~ PR

Participant Position . .

) z S
1. Are you: - - .. - . ' . .

A. Superintendent

B. Supervisor . ' -

C. Principal 2

D. Mathematics Education (Gollege Level) v

E. Teacher . T . :
Conference Objectives and Purpbses ’

¢ ' s

2. How clear wete the ohjectives or purposes of this conference. The objec-
tives and purposes: . . '
A. Were clearly outlined from the ‘beginning. . -
“ B. Became clear as the conference developed ’
C. Became somewhat clear as the conference ptogressed
D. Were referred to ‘only 1ndirectly : :
E. Were never made clear.

. ’ ° . ’ -
3. The agreement between the announced purpose of the conference and what
was ,actudlly presented was: . :
A.s Superior ’

- BT Above average ’ . « ’
C. Average . . S . .
"D. Below Average . 1 S -

E. Poor . ) ‘ . Y

0rganization

N

4, How well was the conference organized? ‘ - .
A._ The’ conference was extremely well organized and integrated.
B. The coiférence was adequately organized: '
C. The conference had less organization than would seem desirable.
D. The conference had no apparent organigzation.
E. The conference was too tightly organized; there was not -enough
flexibility to meet participant needs -and d351res.\ . .

5. Concerning the mixture of participants, do you'think:‘ )
. A.. The'mixture was about. tight., 4 .
B. There should have been more superintendents. .
C. There should have been more supervisors.
D. There should have been more classroom teachers.
“E. The groups’ should have met separately
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Conference Conteft ) ’ ®
6. How well 'did this conference contribute to your professional needs?
A. Made a-very important ‘contribution.
B. Was valuable, but not essential. ‘ . - .
C. Was moderately helpful , :
D. Made a minor contribution. o )
E. Made ho significant contribution. /
7. How would you rate the usefulness of the Resource Packet ma;eri s?
A. Extremely valuable. : '
B. Very useful. \ . : . )
C. Useful. ,// ‘
D.. May be of use. ’
E. Useless.
’ e . . . \
Participant Pargicipation o~
8. How clearly were your responsibilities in this conference defined?
A. I always knew what was expected of me. _
B. 1T usually knew what was expected of me.
C. I usually had a general idea of what was, expected of me.
D. I was often in doubt about what was.expected of me.
E. I seldom knew what-was expected of me. . . .

Presenter-Participant Relationships

. [ 4

9. Do you feel that the presenters were willing to give personal helpgin
this conference? s .
A. I felt welcome to seek personal as often as I needed it.
B. 1 felt free to seek personal 1p. 3 4
C. I felt he or’she would give fersonal help if asked - .
D. I felt hesitant to seek perdonail help. ' v
E. I felt that he or she was unsympathetic and uninterested in parti—

cipant problems. . 1
~— . . N

10. Freedom of participation in conference meetings ¥ quéstions anq comments
were: . . . ° ’ .oy
A. Almost always sought. ’

B. Often sought. R .
C. Usually allowed. . '
D. Seldom allowed. : '

. .

E. Usually inhibited.

Conference Effectiveness i

.

LA

11. Did the conference help prepare you to lead in-service activities on .
miprocomputers° . .
' . A. Definitely. Ve, f
. . B.. It was some help. . '
" C. -It.was little help. . ‘ )

4

D.

< -

Itawés no help. .

-
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‘Would you recommend (this conference to a goad friend whose 1nterests :
and backgrbund are similar to yours? . -

" B.

‘ . Y V ‘ & -
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A. Recommend_hlghly ‘
B. Generally recommend . [ o
C. Reco d with reservations. . ' )
D. Definitely not. ; ) N
How wdéuld you rate your understanding of microcomputers as a result of .
this conference? ' . °
A% 1 learned a lot. . o . ‘

‘§ understanding improved. ' ' .
C. A few ideas were new to me. ’ .
D. learned very little. . -
E. 1 learned almost nothing.

How would you rate the presenters'

i
‘ | .

sens1t1v1ty to what you consider to

be thie important problems in school mathematics?

A.
B.
C.
D.
E.

How /would you rate the presentations, in general?

They were well aware of the important problems.

They were aware of these problems. ¢ .
They had a general idea of the .problems.

They had a vague knowledge of some problems. ) .

They did not seem informed of .significant problems. - E s
4 ¥

A. [Outstanding and stimulating.

B. |Very good. - -

C. | Good. ‘ ) - .

D. | Adequate, but not stlmulatlng - '

E., Poor and 1nadequate. o

Would you like.to attend conferences on other (1like these) topics in -

this geographic area? . . . .

A. | Definitely. b
.| Yes, but in a:bigger clty .
., .It would be a good idea. . o . p
.| Probably not. - ‘ ' ,
.| Definitely not. . S )

i

¢ Pl ',

'How would’ you rite the use. of instructlonal med1a in this conferencé7

.A. The uses of media were almost always effective. . .
B. The uses of media were .usually-effective. <

C. The uses of media were sometimes effective.

D." The-uses of media wlré seldom effective.

E. The uses of e g

‘media

wdare never effective.

t . i

Do you believe that the "conference helped establish (or improve) positive °
linkages between school system personnel and college mathematics educators?

A. Definitely. ) R

B. Somewhat. / ' . . )

C.. Very little improvement. : s
D. No improvement. . .

E. The linkages should not be established. v o

,""l"?»"
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' PLEASE TEAR OFF THIQ_PAGE:AND TURN IT.IN WITH YOUR ANSWER SHEET. .
1. _Best features of the conference were: ———— ’
v [ *

- . . S : .o

- - & .

2. Worst‘aspécts-of the conference were: ‘ . .

R - . . .
| & ) ‘ < ‘e,
;’ . . I
* \1 . B . ‘
3. I would suggest the following:
' (4 v & \ . -
s . ) ‘.
. ) w
, . k4 ) . .
- B - - . 22 L] .
oo N o 1 . R
J . /-\j

4. 'Were there materials on displaxath&t you would like to see {ncluded in
.the Resource Packets? (Which omes?)

’
N &
. / ‘. s
» : . -

e

! K ' \ . " :
o .“ / . 4 s " .t :
5. Do you-feel you are. prepared to lead in-service activities on micro-
computers for teachers?, Can you tell us what activities you expect

to organize? For how mdny teachérsg When?
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