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FOREWORD
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" The major functlons of. the Educatlonal Resources Informatlon Center’

3
(ERIC) are gatherlng,_selectlng, and rapidly dlssemlnatlng lnformatlon

about current resources useful to persons~in all phases and levels of
“educatlon. Having gathered and d1ssem1nated such 1nformat1on, RIC also

serves as a permanent arkhuve for lt.

&

An lmportant addltlonal task of the ERIC system is. to'select, inte-

grate, and publlsh lnformatlon, from the ERIC ‘data base and elsewhere,
-about partlcular topics of SpeCIal current 1nterest to educators.' Each

© year the ERIC- system publlshes abOut 100 such "‘/ﬁprmatlon analysxs-
‘products " 3 ' C

N

We belleye that the publlcatloh of such products prov1des a useful

)

service to educators, supplementing and golng beyond the accegs prov1ded
&

to the broad ERIC data base.. We are also aware of ‘the hazard 1nvolved

in prov1d1ng comprehenslve and well thought-out 1nformat1on about a topic !

a

‘of great current 1nterest-“ under the best c1rcumstances, such a publlca-
tion may be outdated ‘by the time lt sees the light of day.. e
Thls hazard is. part1cularly acute in the case of this publication

on” the use'of computers in educatlon. As' edltor Apelson and somie of {he
authors. represented in the volume argue,_the top1c ltself is very un-
llkely to become outmoded- educatlonal use of computers is more probably

¥in its 1nfancy. But some - information provided in any treatlse on this
topic 'is likely to be rap1dly outdated. Stmll, certain computer baslcs

will rema1n relevant, as Wlll careful examlnatlon of the many. pOSSlble‘f

uses of computers in education, cons1derat1ons in evaluatlng courseware, i

and both short-term and long-term soc1al 1mpllcat1ons of the uses of : °f

A1
computers in educatlon. This volume covers these. four aspects of the

topic.well, without presuming to be exhaustive.

. . a

Irvlng'Morrissett R
Executive Directpr, Social Science'”
, ﬁducation' Consortium’
_ Director, ERIC Clearinghouse for
Social Stpdles/SocialZSclence'

- h ~ Education
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FEELING COMFORTABLE WITH MICROCOMPUTERS

vy N t N ' . . B d )
v . ° . B . o{] i N . ‘ __ 2 .

. "Feeling comfortable Wlth mlcrocomputers"--ln a nutshell the ralson
-————r

u-,,:

d'etre ‘for this book. : c . ' U .:'h e

Mlcrocomputers in’ the classroom are here to stay, 1n faat computers
in =oc1ety in deneral have become a- fact of life. It 1s dlfflcult to?*ii j
imagine ‘how deeply computers will affect our llves in the comlng years‘ &
and how thorough-golng Wlll be the transformatlon of llfgstyles result1ng
from the "1nformat1on age” explo51on that is ~ust beg1nn1ng now. Many
‘have §peculated but one thlng is certaln- the meact of computers on-
our llves will be no less remarkable than the meact of the automoblle
or. the telev151dn has been.r Because of computers, our world wlll look, :

feel, and ‘act very,dlfferent than #t does today. _5t'this.poin 2 canf

only guess at speclflc lmpllcatlons, but whatever they are,
‘hlde from them; they will find us. o ‘ .
Mlcrocomputers are really not mysterlous 8r ove -;eric.' In”
many ways . they are s;mpler than: modern cars and television sets,fbut
whlle we have grown up with cars and telev151on and become used to them,_”
to many adults computers are new and strange. (Chlldxen don't £ind them f
strange, though, they percelve computers as a very natural par* of +their
'world ) /Many adulfs are afraid of computers, some feel inadequate and )
tunpr pared to deal Wlth them, and maﬁf,just pla1n don't know that much
about them, The purpose of this bod then, lS to remedy these feellngs

and - hesltatlons, whatever their source. ‘f, -,
a

v :or educators, mlcrpcomputers offer the potentlal of a unlquely

1
BN

effect1ve teach1ng tool Thls ls not to say that thls potentlal has
;already been actuallzed. ’On ‘the contrary - we ‘are still in the "fumbllng
around" stage in comouter-a551sted lnstructlon. Nonetheless, cal ls a.
current educatlonal phenomenon and Wlll no doubt become more 1mportant

as 1ts present problemé and 1nadequac1es are worked through. Thus, you
“as a tedcher may someday (lf not“already) want to’ try uslng computers to
.asslst you 1n meatang the educatlonal objectlves you have set for your

classes. Inuthls bpok, we hope to prov1de you Wlth the knowledge you

._.y

L - . B . P . /

use. . - % N Y v ,.J




fso hoth'knowledge and'comfort are our'goals.J But this is not. T
exactly a “how to" book. It lS deslgned to proV1de an atmosphere--an
internal “set“--for youzr lnltlal foray into us1ng m1crocomputers in the
classroom. I%?you have. trled and become frustrated, we hope the book
will rectlfy the problem and make you - better prepared to try aga1n.

"In the flrst chapter, we 1ntroduce you to the mlcrocomputer 1tself
.Thls is not a technlcal dlscusSLon designed for beginning englneerlng |
'students.‘ Rather, it p*ov1des the down-to—earth 1nformat1on that you
fneed to understand the computer from a user's polnt of v1ew. We try to .
make the seemingly obscure and +echn:.cal understandable, and to demystlfy -
the entire matter( We take the p051tlon that the computer is a tool forff
your usé~=you are the master--and we show you how the tool is put
together and’ how it works. - ,// _ ) ' _ _

ThF second chapter describes why and how mlcrocomputers are- belngyﬁ
.ust in schools. It provides an overview of uses and some spelelC
examples. The purpose of’ thls chapter is to tell you somethlng about :
what other people are thlnklng and dolng, in the hope that thls knowledge'

i1l help you generate ideas about how this new educatlonal a1d mlght be
useful_ln terms of your own teachlng objectlves.. _ :

'> Chapter 3 introduces you to courseware evaluatlon, i.e., how you
can judge the value of the many computer programs thag are aVallable for
use in the classroom. You are far more- l;kely to use programs wrlttenv
by others than you are to write your own. Therxefore, it is 1mportant
'for you to’ have some cr1ter1a for identifying ‘the programs that are rlght»
for your needs. o o '4 ‘ K

It is probably best for a teacher uslng computer-a551sted 1nstruc-
tlon,to have a feel for some of the broader lssués related to computers
in education, as well as practlcal knowledge. The purpose of the fourth
chapter, which concerns soc1al and educatlongl lssues and dlrectlons, is
to prov1deva perspectlve about- these broader lssues and a context 1nt¢
Whlch you might place ‘your own aCthltleS. .

‘Most of the ‘readings prov1de a blbllography of references and fur-.
ther resources. In addltlon, a list of some, resources avallable through
“the ERIC system is prov1ded at the end of the book. i

. We hope that you will find this book useful‘and'that if you are .
considering using microcomputers to further your educational goals;-the,
book‘will'provide you with the proper background for your endeavors.

"



'tbviously, the information and views coptained in the book are only a:
beglnning; hopefully they- will excite your qurioslty and glve you’ enoUgh
oonfidence to further 1nvestlgate the 1ntr1gu1ng poss1blllt1es computers .
hold for the educator. If there is one thought for you- to keep--both
whlle readlng the book and afterward as WEll‘-lt is thls.{ The computerﬁi
is a tool, no more, no, less, 1t is your objectlves that are 1mportant.
-lee any skllled profess1onal, your .success 1n reachlng those objectlves
will be largely determlned by how effectlvely you use the tools of your -
trade. New tools and methods can be strange and even sometlmes frlghten-
1pg, but sklll/and knowledge overcome strangeness and fear.: We hopeo,
that after reading thls book you will “feel comfortable w1th mlcro-'
.comQuters"1 o ‘ . ' ' E ) ¢

fe
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e 1. INTRODUCTION TO MICRQQQMPUTERS
’El oo by Robert B. Abelson

L

. 1 -.
. - A . N -

£y

When’learnlng about a new field, it is hard to kaow where to start._
Slnce the/purpose of this book is to make you knowledgeable and comfort-
able enough about,computers to use them 1n the classroom, we mlght as
Well stagt with the computer 1tself R

A m1crocomputer ls not really a 51ngle "thlng’" but a system of
thlngs, i. e., 1nterrelated components. Some of these cdmponents are
actually "thlngs"‘ln thezsense that if you got hit .over ‘the head’wlth'
one, it would hurt. Thesellnclude keybo rds, TV=-1like screens, d1sk
driyes, and plastic-boards contalnlng electronlc devices; ‘taken together,
these components are.known as hardware. They are 1nterrelated and form
a functional'system in the same way that electronic components (such as
FM‘ﬁuner, recordlplayer, amplrfler, ‘and speakers) form a hl-fl system.

| There is another type of “thlng" that 1s also part of the whole
system- 1t 1s called software. Softwareals simply . another name for com-
puter programs, @r the" 1nstructlons wrltten in a special language that
tell the hardware what to do and when to do it. Strlctly speaklng,
therefore, a ‘program 1s not @ physlcal "thing" in- the same way that a
Piece of hardware is, but rather a method for solv1ng a problem or per-
formlng a task : . . ‘ i -
o Do not confuse software Wlth ‘the’ medlum on’ which it is stored; a
song is not the same thlng as the phonograph record or tape cassette on
which it is stored Wehwlll,dlscuss varlous:ways of storing programs
and other 1nfo ation later (e.g., floppy disks, computer memory modules,
etc.). : B
_Cne last‘de%inition: "courseware“ is simply software that has

.

teaching as its purpose,. computeruassisted instruction (CAI), therefore,

is based on computer programs (i.éR, courseware) designed with educa-

tlonafkobjectives in mind. o " )
"In this chapter, we first cover hardware, then software, and finally

how the ent1re system works together. The purpose of the Q}scussion is

to make seem1ngly obscure and technlcal terms and processes understénd-

able to the- nov1ce--to demystlfy computers.



"

Hopefully, you w1ll then be comfortable enough with computers to begin
considering how you might be able to use them in the classroom to further

your own educational goals.

Hardware - -

The Central Processing Unit ' :

The hedrt--or pe*haps more llterally, the braln--of the computlng
system is the "central processing unit" or-CPU. This electron1c wonder
is a product of modern hlgh-technology, in whlch thousands of electronlc
components (such as tran51stors) are miniaturized and etched 1nto a small -
piece of speclally prepared semiconductor materlal to form what lS called
an integrated circuit. The basic material used is often slllcon, hence
the name,,"Slllcon Valley," referrlng to the area 1n California where
many of these 1ntegrated c1rcu1ts or: "chips" are manufactured: A typical
CPU ch}p is physically a very thin wafer, measuring about one-quarter
inch square, andlis mounted in a package suitable for attachment to a
bo;rd conta1n1ng other types of integrated circuits and components.
Many of these CPUs cost less than ten dollars.

Just ‘as there are different brands and models of cars, each per-
forming much the same functlon but varying in design,. there are different
brands and models ‘of CPUs. But instead of being called "Starfire" or
"Supergalactlc Speclal" like cars, ‘they have been glven more mundane
names, such as 8080, Z80A, 6502, and 68000. The- manufacturer of each
brand and model of computer selects the chip to be‘;ncorporated-lnto its
system from the limited number available today on t%e hasis of the CPU's
specific performance characteristics. o /\ . .

Basxcally, any CPU has the follow1ng general,functlons. (1) it
interprets the program 1nstructlons and executes/them at the rlght tlme
and in the right order; (2) it controls the actlons of the other parts
of the system, such ‘as causlng data to be moved from one of the various

components to another, and (3) it performs the arithmetlc and lOglcal

operations such as adding, subtractlng,'and/amaklng decisions.
/ -

Memory

A second major component in a computlng system 1s 1ts internal\

information storage capability, called memory. It is easlest to

S
v // 1 () . \

v . N -



’

conceive of memory as a large cabinet w1th a great many plgeonholes 1n
:whlcgwthlngs cah be put, s;mllar to the post office boxes you can rent
.at the post offlce. The number of these electronlc p1geonholes in .-
today's mlcrocomputers is usually approximately 64 000 or "64K," although
you can buy computers with memory sizes of 32K, 48K, 128K, etc. (One
"K" equais 1, 024, which is two ralsed to the tenth power; for certaln
technical reasons computer englneers tend to count in binary, rather v
than in our normal decimal number system.) o '
If you were to look inside one of these pigeonholes (or memory
'cells),‘you would find eight on-off switches,.each conceptually similar
to a wall switch that turns an overhead light on and off.. The main thing
to realize is that each_of these eight switches can have only two states:
on or off; (In binary terminology, the number "1" refers to the "on"
state, and "O" refers to “off ") Therefore, if you work“out all the
permutatlons and comblnatlons, you will find that there are exactly 256
'Tmays you .can arrange these eight switches (for example, the first two on
and the other six. off; the second, fourth, ano fith cn apnd the other '
five off; etc.). The implication is that each cell can hold any piece
of‘information that can be coded in\up'to.256 ways: Each such unit of
information, or of information storage‘capaoity, is called one byte.
Let's tahelah example. Each letter of,the alphabet caq be assigned.
an eight;digit binary code (i.e., using only 1's and 0's); for.example,
upper case "A" could be coded as 01000001 (i-e.; arrange the eight
switches from'ieft to right. as off—on—off-off-off-off—off*on) As a
matter- of fact, a system of coding all the letters of°the alphabet, as
well as the numbefs\and special characters llke asterlsks, is 1n common
use today.  This system uses one byte of memory for each letter, number,
or other character. Thus, storing the word "FROG" in memory takes four
of the 64, Odo"bytes in the memory of a typical microcomputer. Storing a
typlcal double-spaced typewritten page of information requires approxl-

mately 2,000 bytes of memory (one byté for every typed character on the

-

page). ‘ , ‘
- Each byte or cell of memory has anr"address"--alnumber'or some other

" code referrlng to its location, much like post office boxes are asslgned »
box numbers. When the CPU needs data from memory to carry out an

"instruction, it specifies an address and asks for the contents of that
/

e . .
e L
“

11




cell to be_sent'to one of its own internal registers. Slmilarly, to
store information, it sends the.contents of one of its internal registers
to a speclfled memory address. Programs are therefore written in'terms
of addresses rather than in terms of specific 1nformat1on. ‘For examble,
to add two numbers, you tell the. CPU to retrieve the contents of, say,»
address "A," then of address "B," add, then.store the answer in address
""C." - You then instruct the CPU to display the contents of address "C"
on the TV.screen monltor. This type of programming allows great flexl-
blllty whatever numbers you have prev1ously stored in cells “A“ and
"g" Wlll be added by thls little program. '

One flnal p01nt about memory must be made. Two common typesiof
_memory. are in use--RAM (random" access memory) and ROM (read only memory)
There are two major dlfferences between RAM and ROM: (l) ROM is perma-
nently. "burned in," so that the CPU can retrleve 1nformat1on from it but.
cannot send new information: to be stored there, whereas RAM can be both
"read" frbm and "written" to; and (2) when you turn off the power to the
machlne, RAM totarly loses all the 1nrormat1on stored, whereas ROM
retains it. ROM is therefore used by manufacturers to store ‘certain.
very basic 1nformat1on that must be available to the CPU at all times,
regardless of_wnatever else is going on inside the computer. RAM, on
the other hand, is more like a,scratch pad that can be used'for any
translent purpose; if you want to .save What you have ‘stored there, how-~
ever, you must copy it onto a %ermanent medium, such as a disk, before
turning off the machine.

.

- peripheral 'Storage Devices

Because of the way in wh@ch memory'is electronicaliy con§ected.to.v
the CPU, memory is generally thought of as'being an "internal" or ;
"central" component,of the computing'system. i'Peripheral"devices that
can also'be connected to the system have much the same general functions
as memory--with a few significant'differences. These devices~simply
provide a means for storing much larger quantlties of, 1nformaq%on than
central memory cah hold, and the information can usually be stored in a
permanent form. However, before the information can be used by the CPU,

it must first be placed in memory; therefore, it takes longer to dccess

peripheral informatiocn. “




‘ > The most common per1pheral storage method used in m1crocomputers lS.
‘thé "floppy disk." The dlsk 1tself is a round plastlciplatter that looks'
a llttle like a flexlble vers;on of -a 45 rpm phonograph record It 1s.
coated w1th a substance that can be magnetlzed 1n such-a way that 1t can

Jstore a great many blnary numbers (1 S an O's) ’ These b1nary numbers

“are organlzed into bytes Just as they are in. central memory. Thus, thek

1nformatlon on the dlsk can be»"read 1nto“ nemory, at wh1ch t1me 1t

'becomes d1rectly avallable to the CPU. Slmllarly, any number o%@bytes

in memory can be "wr1tten" on the dlsk for pe*manent storage,'obv1ously,
ronce on the dlsk, “the 1nformatlon can be read back 1nto memory at a later
tlme.- The phy51cal dev1ce tbat does the read1ng and wr1t1ng is called a
disk drive. - . : _ ) ' _ -7

 Other common‘perlpheral storage dev1ces'*nclude tape drlves and
hard disk . drlves. Tape drlves for m1crocomputers use tape cassettes and
functlon 51milar to audlotape recorders. Although cheaper, they are'
'much slower in operatlon than dlsk dr1ves and have an lmportant addl-’
tlonal llmltatlon. ~to find- any desired. p1ece ‘of- 1nformatlon, you havev“ .
to read all or part .of the tape sequentlally from beglnnlng'to end.
Disks, on the other hand are "random access," mean1ng that, you can
lmmedlately access any ‘information no: matter: where it is on the dlsk
‘without searchlng for 1t sequentlally from the beg1nnlng.3 '

B Hard dlsks are common in bu51ness, but rare in the smaller systems ,'

“‘that are used in schools. Ba51cally, a hard dlsk functions in the same'h

e

way as a floppy dlsk, except it has a much larger capac1ty and is much
faster in- operatlon. You cannot ord1narlly remove the actual medlum,fu,
'however. The hard dlsk system is llke a jukebox in wh1ch the recorda
are°more or .less permanently in place, whlle the floppy dlsk is more
llke a 51ngle-record phonograph in wh1ch the user selects and’ mounts the

record he or she wants at that moment. . N
Recall that the typlcal m1crocomputer memory can hold 64K bytes N
i(whlch is theoret1cally about 30 double-spaced typewrltten pages) ‘lnn \
comparlson, a typlcal~floppy dlSk can hold from 100K to 500K bytes, ’
'depend1ng on the .System.’ Hard disks can hold many millions of bytes.
Even though these devices are random access, thls does not. mean the.

'informatlon-ls placed,helter-skelter on theqdlsk. In fact, there is

-
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always a rather structured organlzatlon, and it takes some compllcated

software to keep track of where° each p1ece of 1nfprmat1on resldes. Wlthf

out examining the. techn1callt1es of how thls is. done, it is’ meortant to’
,know that, from the user s po1nt of view, the 1nformat1on is organlzed
ilnto files. A flle 1s slmply a body of 1nformat1on about- some partlcular
tthlng. It could be a flle of data, for'example, dr 1t could be a flle
_of computer 1n$truct1ons (i. e., a program) ' Each flle Er glven a name;

when the user wants to access the 1nformat1on on the flle, he or she

refers to: 1t by its name, rather than by its locatlon on the d1sk.'

Input/Output Devices

. .. . w7 - )
K . . X N

7'{ In oxder to get these marﬁslous electronlc systems to’ help us in
our work We obv1ously need a way to communlcate w1th them, and ,because
lthey are our tools, not we the1rs, we, must Ee able to communlcate in
language or other means tggt is comfortable for us. The dev1ces which
”allow such communlcatlon are called 1nput/output (I/O) dev1ces.
. The. most ‘common lnpat devlce is the famlllar keyboard Basically,
it looks k_ke (and is used llke) a typewrlter. We type in our commands

~

and lnforma tionj and the dev1ce (along w1th lts assoc1ated sbftware)
translates 2ach kejstroke lnto a pattern of 1's and O's that the computer
can'"understand " Often, the characters we type in are translated into
fthelr b1nary codes and d1rectly stored in the computer S memory, one
byte per character, for:-later use.- Alternatlvely, the software already
Ereslq;ng in the comﬁu;:z recognlzes the pattern of characters we type 1n/
. & as a command to do 'so hing, in whlch case the command is d1rectly //
executed by the CPU. . ’ L o : // |

The OPPOSlte side of the co1n is_the prlnter. This output devrce
translates bytes:of blnary code: sent by the computer into- electro-n»'
mechanical slgnals that control the pr1nt1ng mechanlsm. Slmllarly, a v
mon1tor (also called a video d1splay) prints characters on the screen ox
draws p1ctures 1n response to the binary signals-sent by the computer.

In addltlon to these common and famlllar 1/0 devices, a/large group
of other. deV1ces can be used to accept lnput or produce output. Ther%
are input devices that translate various kinds of human responses into a

Yy

'set of binary numbers, ‘that is tife only way a computer can work with the

b

information. "Joy st1cks," for example, accept mechanlcal movement and

-
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code it so that the computer "knows" which way you . have moved the- stlck

A
hoo

‘There are also env1ronmental sensors (such as, those found in-
m1cr6processor-based 1gn1tlon and fuel systems in cars) that)translate
temperature, pressure, etc. into blnarY.codes. : ,'_ , :ﬁ , E
~ Various types of output devices do‘the'reverse- ‘they translate )
binary 51gnals sent by the computer lnto some form that can be understood
- by people (oxr by other machines). For example, a plotter translates L
‘ these 51gnals 1nto pen ‘movements to cause a graph or diagram to be drawn .
-on»a plece of paper,.' There are even speech syntheslzers that allow the
computer to "understand" the spoken word and to produce "speech" that'we
‘can understand o ' . e .
In general, an 1ntermed1ary device is placed between the computer
and the I/O component. This dev1ce, called an’ lnterface, ‘involves both i
hardware and software ne"essary to make the translatlons described above.
THese translatlons between human language and computer langudge are made '
automatlcally by the I/O devices and thelr lnterfaces, so that the user
.. finds it very natural to communicate with the.machlne.
. . o

Puttlng the Components Together

We have now described the most important hardware components of a
typical mlcrocomputer system: the central. processing unit. (CPU), memory,u'
peripheral storage devices, and 1nput/output dev1ces. Many manufacturers B
of small computers package all or some of these components 1n one unit, :'
‘so that from the user's polnt of v1ew, lt ls simply one machlne. Other
manufacturers ‘supply the components separately, so that the user plugs .
the various parts together. Advantages ‘of the flrst method 1nclude com-
pactness and the assurance that the parts are all compatible. 2n advan=-
‘tage of the second method is flex1b111ty—-you can plck and choose the
" components that best fit your needs and you can easlly .add new products
when they become avallable. : .

- Regardless of how the computlng system is packaged from a log1cal

(but not necessarlly electronlc) polnt of view, you can think of the
parts as fitting together as shown in the dlagram.below. As the dlagram
shows, the‘CPU can communicate with all the other devices, which makes

. sense becausedit is the CPU thét_contfols the functioning of the entire

system. . - T
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. : : ‘Software

Computer. hardware, no matter how\fancy, baslcally sits there and
vdo;s noth1ng untll it ‘is told to act. What tells it? - Thé answer, of -
- course, 1s that ccmputer programs--stf;ngs of 1nstructlons and related
1nformat1on—-prov1de the 1ntelllgence. It is the programs that tell the
CPU what operations to perform and in what sequence. Another name for
computer programs 1s software. 4 ‘ T
| Programs must somehow f1rst be stored in the memory of the computer,

and 1n the computer s own’ language (bytes of blnary!code), before the
CPU can access and understand thelr 1nstructlons. Normally, the act of
plac1ng the 1nstructlons in memory 1s 1n1t1ated by a- command to read a’
file of program instructions into memory from a per1pheral dev1ce, such
.as a dlsk or by d1rectly typhng the commands in on the k@yboard Later,
we wlll discuss a little more about how these programs work, but first
let]us,lOok_at the various types of programs that'ex1st.

.L; v _ o ,

Operatlng SystemS' E R

o When you reallze that even the seemlngly slmple command to read a
: program from a disk 1nto memory requlres that the CPU recognize your
command, and that the hardware really cannot do anythlng by itself

(1nclud1ng recogn121ng the simple command to "READ") it becomes clear



that there must be s?me level of software always resldlng in the com-
puter's memory. ““This is where ROM comes 1n.u Recall that ROM is memory
which 1s'"burned ip"~-i.e., the information 1t holds is never changed
and is not lost when pover to the: machlne is turned off. .

ROM holds a small -master program whlch, amcng other th1ngs, tells
the CPU the flrst thlng to do each tlme the pOWer is’ turned on. | B
_Generally, it tells the CPU té read a spec1f1c program file on a speclflc_,
disk drive into memory. (Oof course, it is the user' s responslblllty to:'.'
first insert the .correct disk 1nto the dlsk drxve ) - This program is -,”
part ,of a large, complicated set of software known as the 0perat1ng sys-
tem, whlch is generally supplied by the manufacturer when you buy the

-

hardWare. . . .
Each brand and model of computer has 1ts own operatlng system, but
‘all operatlng Systems consist of a set or master programs that handle .
the everyday, always-used 0perat10ns such as decodlng keyboard characters 5
- and recognlzlng certain very bas1c commands (such as "read a’ dlsk flle").
Since v1rtually all other programs use at least some of these very baslc.
peratlons, no other program 'will run without the Operatlng system o
One oflthe most 1mportan_ functlons of an operatlng system in a-
computer thatfuses disk drives is to handle the disk operatlons. The
.operating'system allows you to refer to files by names, rather than
worrying . about where they reside on the/actual”dlsk it alsovkeeps track -
of what parts. of the dlsk already contaln 1nformatlon, thus, when you
want to store something else on the dlsk, it wxll not’ oxer-wrlte the old
1nformatlon unless you ‘tell it to. D , :
Computer users usually need not concern themselves ‘with the 1nternal
"mechanics of operatlng system software. ' A manual that comes - w1th the_ ‘
"computer tells you what commands to type in to. make the computer do var1- o

ous thlngs, the system programs w111 automat1cally 1nterpret these com-

‘mands and 1nstruct the CPU to perform the‘requlred,functlons. B o

Language TranslatorSA' v o . o o . .

- Another common type of software avallable today consists of programs -
that translate other programs into the computer ‘S own language. These.
translators allow you to wrlte your programs in a natural, Engllsh-llke

'language,»whlch is’ much eas1er to do than wrltlng in the computer s ‘own

-

Wt
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peculiar language using cnly dodes comprised of l's and 0's. The trans-
lator program reads you X program as 1nput and translates your instruc-

/

. tions into the appropriate machine code. / o o ‘i;{ .
Some of the mcre common languages for wh1ch translators\éx

ist are

Loaf v

iBASIC (a general-purpose beglnner s language), FORTRAN (a SClentlflC ‘and.
imathematlcally-crlentec language), ‘and COBOL (a business-oriented lang-
‘uage) A W1de varlety of other, spec1al-purpose languages also exist.

Thece are several m=thods for handllhg language translatlon. A

i

"compiler" is a program that *ranslates your entire program into a ,]‘
/ .
machlne language program which is then stored on a disk.. The result1ng

machlne language prcham can be read 1nto memory and run at any future
_tlme wlthcut retranslatlng, resultlng in very rapmd execution.
An “lnterpreter,“ on the other hand, translates each individual

instruction in your program and then 1mmed1ately executes 1t. It does

\

: not create an entlre machine language program first, Just a series of

* machine instructions. correspondlng to a slngle statement in your program.
AN .

Programs 'run under’ lnterpreters are much slower than complled programs,

-but 1nterpreters mzke mcalfylng programs and debugglng them (remov1ng

/ , : .

errors) easler. ‘ , /

There are other types of translators, each wlth specific advantages

.

and dlsadvantages, but as: a group, this spec1al type of software makes
/e

programming much easler than 1t would be if .you could only communlcate
. /
with the computer in 1tsxown.language.

\ v /.

L B . - /oy
Appllcations Prcgrams//‘

Do not get the ldea that you must write your own programs in order
" to use a computer. In fact,éthere are probably more people uslng com-
puters today who haven't the sllghtest idea of how to program them than
‘there are profe551onal (or amateur) programmers. o 54 ' o
Available on the market 1s an enormous array of so-called "applica-
tions prcgrams"—-programs wrltten for a: spec1f1c use or application.
CAI courseware represents one type of appllcatlons program. Generally,
you buy dlSkS for your machlne with: the programs you want already stored
‘on them. You slmply 1nsert the disk in .the: dlsk drive and command the
'computer to read the dlsk and execute the. program. Later ln this book
we will look‘at var;ous types of courseware that are commercially avail-
able., o S o | o

; 14‘ 18



Some Perspecéive on Software =~ P :

1 . : ' . v

- As we haveﬂseen, hardware does .essentially nothlng--eﬁcept lodk: .

‘pretty and cost money--without software. Furthermore, although there

are.some differenc s'in'the quality and ¢ oZpacity of comparably'prlced
puters in a glven price range

'components today, the hardware in most ¢
performs pretty much the same.‘ It shou‘dotherefore be becomlng clear
that most of the value of a computer to you, your students, or your
school. 1s contained in'the software. T " )@h

Whlle hardware has been’ gettlng dramatlcally less\expenslve overi

‘the years, good software is Stlll extremely costly to produce because

writing good programs is so labor-lntenslve and requlres ._freat: deal ofﬁ

o
skill and experlence. And there is a great ‘deal OfAdlferERqé* tween
good and bad software; as with so many" th1ngs in this- world, good th1ngs
do not often come cheap or easy. Later in thls book we w;ll look at

some wayé you can evaluate the .quality and usefulness of CAI courseware.

T e

R . How It Works
N . LT ' . o

Remember that our goal in thls dlSCUSSlOn is to make you knowledge—

able enough to reel comfortable about uslng computers to further your

teaching objectlves. We' have so- far dlscussed hardware and software, so -

that you now know about the various essentlal elements that make up-a .
computing system.’ The final' section of this 1ntroductory chapter .
attempts to provide .some 1nslghts about how the system actually workslin

‘running a'program. You do not absolutely need thls information in order

to successfully use courseware in yéur classes, but knoW1ng it w1ll glve_

you a greater understandlng of how the programs work and will a551st 1n‘

me

demystlfylng the .entire f1eld

a

Internal, Program Storage

- Three basic concepts are 1mportant in understandlng how a- computer

runs a program. The first is the idea of the’ lnternally stored program.-
_This simple idea was one of the blggest breakthroughs in the development,

of computlng theory, whlch alloWed the creatlon -of modern computers. Wef‘

have actually already made reference to lt' All the 1nstructlons that

comprlse the computer program are stored in the memoxry of the computer,‘

ES
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Mjust"as if they were §ata." In,other words, the method, or "algorithm" K”’B

for solv1ng a problem or pe;formlng a task, is stored in its entirety in"
the memory of the tomputerfbefore the computer begins its work E ’
ST

4 electron1cally and physically, there is abso-

Thls alsQ means th

lutelyynp erence b tween data and program. In fact, 1f you were to.

PHE
v

- look at the contz&ts o& a cell in memory, you could not tell whether the

rogram 1nstruct1on. All you would see would be . %

llnstructlons, come to a dec1s1on po1nt, and branch to one or another

%gegles of lnstructlons dependlng on. the outcome of the dec1s1on. Here

: ,is how this is accompllshed~ "(; i L f _~

The CPU has an _nternal reglster known as the "program counter W :
_The progr&m countar reglster holds the’ address of the cell.in memory '\5
that contains the next 1nstruct1on to be.executed. (In this way, thev '
CPU "knows" which cells in memory hold 1nstructlons rather than data. )

; Normally, after each 1nstruct1on is executed the CBU automatlcally
increases "the number 1n its _program counter by one. It then fetches the
1nstruct1on in that memory cell for its next cycle. .

There are 1nstructlons that allow you to change the program counter
to anythlng you want, however. These instructions’ can be- comblned with
'other 1nstruct1ons to allow "cond1t1onal branchlng.‘ For example, 1n
- your program you can 1nstruct the CPU to compare two numbers, say A and
B. If A is larger than B the program 1nstructs the CPU to reset the
program counter to, say, memory cell lOOO Then on the next oycle, the

'CPU will execute the: 1nstruct1on found in cell 1000 If A is not larger'

~than B the CPU slmply 1ncreases the. program counter by one, 1n the o
normal way, and executes that 1nstruct1on next. Therefore, a d1fferent
1nstruct1on is executed 1f A is larger than B than 1f A is not. ‘




Symbolic Addresslng and Coding : C . _" . : o

Y

The” thlrd important concept to understand is that of "symbolic
addre551ng and coding."k Orlglnally, programmlng computers was : extremely
tedious ‘and very error-prone because all data and instructlons‘had to be
.coded as 1's and 0's and then- entered that way into the computer. As
you ‘know from our discussion of software, language translators were -
'eventually developed so that you could program in Engllsh-llke commands
- (like "ADD"'and "READ"); the translator program then codes these commands
‘'into the approprlate blnary patterns.‘ _ ‘

In addltlon, the so-called h1gher-level languages, like‘BASIC, allow
" a programmer to refér to memory addresses by symbollc ‘names. .The pro-
grammer can asslgn a symbollc code _name to any address and then refer to
the contents of that cell by 1ts symbollc name. .Thus, programmlng became
a mu\\\more feaslble,_and natural task. One can'now, for example, wrlte )
programs with commands such as "ADD COST TO OVERHEAD" oP "POTAL = ITEM1
+ ITEM2" 1nstead of "0010llOlOlOOlOlOﬂOllllOlOlOOlOllOlOO w |

: . _ _ . - . ,‘_ Vs

]

. A Simple Program

Now we are ready to look at a slmple example that 1llustrates the
logic of a program. Thls example will help you understand how a computer
"thlnks;", You may. be surprlsed at how little a computer can actually do

' in- each step and at how 51mple the operatlons really are.  From these

»

simple operatlons, however, some pretty complex programs can'be built. to
perform some very complex tasks. (The follow1ng dlscuskron is a bit
technical, and it certalnly is not necessary for a. teacher to master in

order to effectlvely use CAI, it is nonetheless 1ncluded for: those

“ -

readers who are 1nterested,1n 1ncreaslng thelr knowledge of how computers

N
. @

really work )

© Let us take "“our example the task of addlng two numbers, which

are typed in on the keyboard, and dlsplaylng the answer on the screen.
;Before proceedlng, you need three addltlonal facts- Flrst, the keyboard
’,has a reglster called a "buffer," whlch holds the blnary representatlon :
iof the character. you just typed; second, when you type a character, the
-keyboard se%s a "status SWltCh," which- 1nd1cates that there is a code
;resldlng in 1ts buffer, and thlrd the CPU has a regxster that we shall
call the "accumulator," which holds numbers (or codes) that are to ‘be

operated upon.
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list the‘major steps through which the computer must go

Now let'
sxmple task: )

at the keyboard status signal. Does it lndicate that a
ing in the keyboard buffer indlcatlng the operator has

er? If not, keep locking. If so, proceed to step 2.
the number in the buffer to the CPU accumulator register.
3. Move the number in the accumulator to a memory cell that we
will refer‘to by the symbolic name "A." (Memory cell "A" will'now con-

tain our first rumber.)

4”< Repeat step 1 (this_time we are looking for the second number

-

which is to be typed: in)%? -
‘5, Pepﬁat step 2 (after the operator has typed ln the second

number).. i ' o -
6, Mov the\number in the accumulator to a memory cell that we

v |

wlll refer to%by the symbollc name "B, " v . )

7. Move the ‘contents of memory cell "A" (which holds the flrst
number to be addec) ‘to the accumulator.

8. ndd the . contents of memory cell “B" to the contents of the
accumulator. f / . P ) ’ ) _
_ e. Store the contents of the accumulator (which now holds the sum
. of the ‘two numbers) in a memory cell that we wlll refer to by the sym-—
bolic name "C." » ’

10. Move the contents of memory cell "G" to.the v1deo device.” =

Shown below is a program, wrltten in the BASIC language, to accom=
pllsh the above steps. Note that in this language, each lnstructlon
must be assigned a number. ' ' o ' '

_1__ INPUT A~

2 INPUT B~

'3 LET C

4 PRINT C ' T ’

) Let us now modlfy ocur pfogram to illustrate condltlonal branchlng.
~ This tlme, assume we want the computer to stop if the second number we
enter is zero, otherwise, the computer does_the.addltlon, displays the
answer, and then repeats the wholé prooramrwith a new set of two nufbers
to be" added " You can also see in this program the functlon of the
lnstructlon numbers, ‘they tell the CPU what to set the program counter

to when you want ‘it set to somethlng other than the next instruction.

| ° gy



1. INPUT A A - k -\
2 IneuT B | R L ; \
3+ IF'B = 0 THEN GOTO 7

4 1.LEf‘I‘C:=A+B
5 'PRINT C

6 | GOTO 1

.

» .STOP
, l

.yovr:classes. In thg'following chapter, we turn our attention to why'
and liow microcomputers are being
= L

\ s

with the information presented in this chapter, you now kmow most
. LRy, . . .

what you need to begin cdﬁ%idering computer—assistéd'instrﬁption for

[}

used as educational aids.
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2. WHY AND HOW MICROCOMPUTERS ARE BEING USED IN SCHOOLS

Now that we have discussed what microcomputer systems are and a
little about how they work, it 1s time to turn our attention to why and
how they are being used in schools. Since th1s book is targeted pri-
marlly at soclal studies teachersJ our emphasis wherever possible is on.
using the computer ;n soc1al stuqles.' Howeyer, mostvof what is  said
here applies to all subjects. :

The reason the computer is such an exciting.new educational tool is
that it is so well suited to certain,types of instructional strategies.
In fact, it may provide the~best'way of implementing some of these
strategies. This is not to say that computers are currently being used-
to thelr full potential in this regard. In fact, as we have seeng the

potentlal of the computer does not reside in the hardware itself, but

" rather in the’ software that is wrltten to actuallze this potential.

Later in this book we will consider some ways of evaluating courseware,
but for now, let us look at why such great potent1al ex;sts. The fol?
lowing dlscusslon illustrates some of the uses for which computers are
partlcularly well sulted. ) »

" We can (perhaps arbltrarlly) classlfy these uses into three groups:

(l) to proV1de condltlons known to facilitate learnlng, (2) to provide

‘condltlons favorable to mot%vatlon, and (3) to provide efficient managei’

ment of learnlng. . J—
Flrst, good courseware can prov13e a variety of conditions known to

facilitate learning. For example, good courseware can provide immediate

' feedback (learning is generally inversely proportional to the length of

time between response and reinforcementvor other feedback). "The computer
can be.used to require active-motor and/or cognitive participation on
thelpart of the student,-as opposed to passive listening or reading
(lnvolvement of motor and multiple associative pathways strengthens
learnlng), 1t can also be used to break down complex tasks or materlal
into easlly mastered steps (shaplng or successive approx1matlon can be a

very effective teachlng strategy). Courseware can perceptually organize

- complex phenomena or 1nformatlon through dynamic graphlcs and other

technlques (learnlng can be facllltated through creative use of new and
different perceptual organlzatlons) it can also, of course, provide

lots of practlce (strength of learnlng 1s proportlonal to number of

.

trlals or time on task)
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Aruitoxt provided by Eic:

Sacond, good courseware can provide conditionﬂ fnvoraple to motiva-
~tion. It can provide a highly motivating backdround in which-praéﬁica
or nav learning occurs; using computers has been found to bd inherxently
highly mo«ivating and fun for utud;nés} especially when graphics and
intoractive techniques are used creatively. Furthermore, CAI can be
used'to.givoAstudents more control over their own learning experience by
creatiﬁg a learning situation in which studontsAhavelmoro responsibility
(fhis apolies to.thoae computer-baseqyaéZivitiéé,that are more sophisti-
cated than simple drill-and-practice brograms).t'élso mgtivationally
advancageouslis the fact that the computer can provide totélly’objective
feedback not confounded by the teacher's mood or attitudaéland expecta=
tions tcward the studéht or by the student's 1n£erporsonal patterns. A
gopd érogram can also coﬁtinuously and automatically édjust the diffi-
\fulty cf a lessoﬁ so that .every studgnt has a predomihantly~successful
éfperience! regardless of ability or stage in learning.

\= Finally, computer-assisted in;tructiOn can-be used to providé effi-
ciépt managemént of learning. It can pfovide drill and practicq with a
minimum of wasted EZacher and student t;mé,‘it can con;inuousry\and autor‘

LN . 4
maticaily present tasks or information that depend on the student's per-

. formance on prior tasks, and it can automatically p:ovide the teacher

with a record and analysis of studgnts' successes, failures, strengths,
weaknesses, and response pattérns. Moreover, CAI has the potential of
permitting the teacher to personalize each student 's learning activities
by setting pafameters in the computer programs, ,as well as by selecting
-different types of programs depénding on the student's‘best learning.
stylef for example, highly structured programs such as drill and prac-

tice for students who need structured direction, pfograms emphasizihg :
T ) .

- graphics for students' who learn best through visualization, and programs

allowing free use of data bases for students who learn best through
exploration, discovery, and insight. Lastly, computers can be used té ,
provide activities that investigate or use~highly complex situations or
‘material that'would bé difficult or impossibleto use qithout-a computer;,
fof example, computer programs can simulate phenomena the student would ‘
otherwise not be able to experience, they can explore data bases not
otherwise readily available\to'the student, and they can quickly perform
calculations that allow the student to examine very complex relation-
ships. B B
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'%hu readings ln thig chapter examine in sowe detaill way in which
microcomputors can be hnd'are boinq used in schools. The first reading,
by Denyse Forman, lists a wide varLoLy of computer applications in oducn—
tion. Computer-assisted ihstruction ism only one of twelve applicati
described. We include thias reading first to provide an 'overview of all
"the 1ikoly contributionr a computer can make in a school; the readinga
that follow gonorﬂlly conccntratc on CAI.

In the second read;ng, Jamos E. Davig qn& John D. yaas doscribe in -
more detail seven categories of 1nstructiongl courseware: drill and
practico, tutorials, demonstrations, simuiations, information retrieval
and analysis, instructional games,';nd computer literacy skills programs.

Although examples are drawn from elementary sgcial studies, the descrip-
CW ‘

=,

tions'apply equally'to other levels.

The next three articles provide more spe ic discussions of the

uses of educational software 1n.sohools. T st, "The Computer in
The School: A éase Study," by Andrew Zuoker, s many examples of
the ways in which computers are aotually_being used in” schdols. Although
he describes applications beyond social studies, Zucker provides many
ideas about how the compoter can be beneficially employed and.inéludes
some examples related to the social studies. Ohe, for instance, involves.
a high school history student who used-the computer to correlate U.S.
'senators' votlng records on civil rlghts with a number of other vari-.
ables. Y '

- The second article, "Social Studies Education in the Ihformat;on
Society,“ by‘Beverly Hunter, focuses on.simulations ;nd data beses as
examples of compoter-based toois that can be used in social studies
instruction. The examples also suggest ways in whlch these tools can be
used to help analyze the. lmpact of. computers in soc1ety. )

.The thirxd paper, "Uslng Mlcrocomputers in the Social Studles," by
Thomas ’D. Weible and Jacquellne McMahon, descrlbes a typical type of
simulation program. It.is presented here to provide a more aeteiled
description than the previous articles of how such simulations operate.
LIt shows‘hUWffﬁts‘f§§zy:f activity cah be used to inrolve students in . .
the events of a time period, in this case the late 1920s and early 1930s.
The authors report that students asked.to comment on the eiperience gave
responses suchuas "I feel the game was a great challenge'end helped me

better understand the Great Depression.”
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ware ls avallable for thlS function, but the technology, whlch already
,anthology on our toplc Would be complete without 1nclus1on of- the "1ntel—,

ligent v1deod1sc." The art;cle£2£ Jeff Kemph, “Vldeodlsc Comes to

School " descrlbes the technology and’the -ways it can be used 1nter-
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Cne of the most excltlng uses of a computer for 1nstruct1onal pur- .

poses is in conjunctlon with a v1deodisc.$

o far prec1ous little soft-

ex1stsh has tremendous promlse as an educatlonal method.

o

act1v=ly w1th a mlcrocomputer in an educatlonal context.

~
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POTENTIAL, ACTUAL, AND PROJECTED USES ;
. o: “THE CQMPUTER IN EDUCATION = ‘

by Denyse Forman .

— o .
. . -

e
‘ A search of the llterature reveals that there are varlous appllca-,
t1ons which have been 1dent1f1ed as belng reasonable -and . effect1ve uses;
of the computer in educat1on. These appllcatlons 1nclude the follow1ng..
' -lu Admlnlstratlve appllcatlons, ‘which 1nclude suéﬁﬁactLVLtles as
keeplng track of accounting, payroll, 1nventory, and employee records
and of attendance, grades, and student records.' The computer has also A
-vbeen used in admlnlstratlon in class tlmetabllng and in 51mulat1n§ models
to- forecast the 1mp_1catlons of dec1s1ons and changes in the educatlonal
env1ronment '. ’)
2.-: Currlculum plannlng appllcatlons such as the resource 1nforma-'
tlon file which was developed and is belng used 1n Alaska to prov1de
~ teachers with information- on. -available educatlonal resources.' T y’ 7
. Profe551onal development appllcatlons, whlch not only prov1de—
‘teachers w1th new sk;lls and -an understandihg of the uses of comptters
in edUcatlon, but could also provide hlghly 1nformat1ve and lmaglnatlve 2
7professlonal development courses in other areas of education. '
‘ 4._ Library appllcatlons, which 1nvolve ‘the computer in malntalnlng
records of. holdlngs, managlng 1ntra- and 1nter-llbrary loans, "and - enab-
llng users to search files for relevant t1tles and 1nformat1on. '
5. Research appllcatlons, wh1ch enable a school: or dlstrlct to
“analyze data collected on a regular basis or for spec1al purposes.

6. Guidance and special services appllcatlons, whlch lnclude comr
putér administration and scorlng of selected standardlzed tests, pro—
vision of guldance and career information u51ng a computer; and the
administration of tests and the analysls of data to assist special educa-
itlon personnel w1th_thevd1agnos;s/ﬂnd remediation of learning problems.,

\

Excerpted from "Search of the therature," in The. Computlng Teacher 9,
no. 5 (January 1982),, Pp. 43-44.: Used by permission of the International -
Council on Computers in Educat;on S . _ A o .




7. Testing appllcatlons, which 1nclude computer ass1stance 1n the

constructlon, admlnlstratlon, scorlng, and evaluatlon .and analysls of

test results. - A
8. . Instructlonal ‘aid appllcatlons, whlch involve the use of the
 computer in the same’ manner that any - audlov15ual dev;ce or p1ece of
‘laboratory equlpment may be uSed to demonstrate or illustrate concepts
or to allow students to manlpulate parameters w1thout hav1ng to dupllcate
a real world ‘situation. . '-;* R _ n
.9, - Instructlonal management appllcatlons, whlch asslst the teacher
in p_ov1d1ng individualized or small-groun 1nstructlon by uslng the com-
putex to manage the student s learning exaerlences and to monltor and ¢ iﬁ

‘assess progress. ' e : ,f, - - '

_ 0. Computer-asslsted 1nstructlon appllcatlons, which 1nvolve the

:-computer in taklng over a central part of the instruction of the student
and whlch can ‘include a number of different modes of 1nteractlon with'

- the studenti_{ S ’ o s '

. a.’ Drill-and-practice'programs take advantage of the com-
puter s tlreless patlence and-ability to provide 1mmed1ate feedback and - .
reinforcement to prescribe, prov1de, and monltor potentlally very. complex

_drlll-and—practlce activities which can be tallored to a studentvs indi-
vidual needs. ‘ . o ‘ o e ‘_ '

b. Tutorialhprograms, dependlng on the capabilities and the_>
storage capacity of the computer system, are dlalogues between the
learner and the deslgner of the educatlonal program.. The computer acts
as a "tutor".to teach the student concepts and skills. The worst of. ;
such programs are slmply page—turners whlch present passages’ of text and
then ask the student to answer a question on what they have just read. ‘

_ The" best type of tutorlal, called “dlalog," leads the active learner -
through a.series of carefully planned questlons to some new understandlng
or knowledge of the topic at hand IR . o T

;gz D SLmulatlons or controllable ‘worlds are programs in whlch

'the computer can be used to slmulate or generate env1ronments for the_
learner so that he or she can change varlables and explore situations in
a manner that might have been too expenslve, too restr1cted bv time .

‘llmltatlons, too dangerous, or too lmpOSSlble to allow the student to

explore 1n the real world.
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“11. Computer awareness and llteracy appllcatlons, which lnvolve

the computer in preparlng students to understand and to be able to use.

computers 1n our future computer-orlented soc1ety.
\12. Computer sclence appl;tatlons, whlch 1nclude teachlng students

about computer archltecture, Operatlons, programmlng, ang appllcatlons.

’
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MICROCOMPUTERS IN THE SOCIAL STUDIES
by James E. Davis and'dohn-D.iﬂaas?7
« There are at least two categorles of classroom use of mlcrocom-'
puters- (1) management and recordzifeplng tasks and (2) 1nstructlon.
Many routine classroom chores can b qompletely handled by an 1n-class
computer or can be Slmpllfled Wlth the help of a computer. Teachers~do
. quite a blt of record-keeplng that could become - less burdensome w1th the'
fald of a mlcrocomputer- maxntalnlng class rostérs- checklng textbooks ‘
.out to and back from 1nd1v1dual students, record1ng and reportlng student
attendance, record1ng completlon and gradlng of’ homework asszgnments, .
recordlng results of qulzzes, tests, and examlnatlons, analysxs of scores
~in determlnlng letter grades- creatlng and produclng dltto masters, and’
”other information proce551ng ‘required by dlstrlct and school pollCleS.;w
There are seven general uses of mlcrocomputers as aids to teachlng
- and learnlng (1) drlll ‘and practice, (2)’ tutorlal ~(3) demonstratlon,
(4) 51mulat1on, (5) 1nformat1on retr1eval and analysls, (6) instructional
games, and (7) computer literacy skllls. |
. Drlll and practice is the s1mplest, most mundane type of mlcro-
comnuter use and also the easlest type of program to create (for profes-
s*onal program designers and for teachers who wrlte their own software).
For soc1al studles at the elementary school level, most programs fall 1n,
_ thls category, focusing on such top1cs as:- cap1tals of states, geo- o
graphlcal locatlon of natlons and contlnents, relatlonal geography (eig.,
Colorado is north of New Mexico and west of Kansas), cap1tals of natlons,
library research Skllls, and readlng and summarlzlng tables of 1nforma- o
tion presented in graphlcs.v e S 5,-..
Tutorlals 1nstruct the student 1n a sequence of guestlon(computer)-
‘ response(student)-feedback-(computer), in the well-known programmed
lﬁlnstructlon ‘linear or branchlng formats. Elementary SOClal studles pro-'
grams of this type are-A how to read a map, how to handle money, how a’
bill becomes a law, colonles in the New World, and natural resources of
‘a natlon.\ This use is clearly almost as llmitlng as drill and practlce-

\J
~ ¢ . N

Excerpted from a longer paper by Dav1s and Haas. Used by/permission ofh
‘the authors. - o . SRR - . T e

~

29 BN



) - . . . '\
Demonstratlon is a traditional teaching technique most commonly

used 1n teachlng science and mathematlcs. Using the mlcrocomputer for.
-demonstrations assures that the demonstratlon will work as planned and
'that all students can. see what is happenlng--one or two at a time at' the
console. Further, this use often 1ncorporates many Special capabilltles
‘of the m1crocomputer, such as h1gh-resolutlon graph1cs, mult1-colored \
d1agrams, saﬁnd effects, and mov1ng f1gures. Although the computer 1s
particularly well-su1ted to demonstrat1ng such processes as planetary
' motlon or frultfly genet1cs,‘1t can also be used to demonstrate such
System 1nteract1ons in the soc1al sciences as the c1rcular flow d1agram
of a market economy, the evolutlon of geological strata (as 1n ‘the Grand
Canyon), the time flow of underlylng and.- lmmedlate causes of an his-f
Lorlcal event, the publlc transportatlon systems of a: large urban com=-
plex, and the dynamlcs of a social system: (e g-r ‘a famlly or an elemen-'
tary school).' One elementary soc1al stud1es program ("Hlstorlc Scroll")f
~pr1nts\up to 40 separate tlme llnes of key’ events from B.C. to.the.
'present.' Another ("You Can Bank on It") demonstrates‘how a_bank operates;
as an interactive system. fDemonstration programs for'social.studies'are
relat1vely rare. R | ' . ': Co
Non—computer 51mulations have been pqpular w1th soclal studles
teachers for the’ past 15 years. Now they are avallable for thetmlcro-
computer, but w1th one somewhat severe limitation. Since soc1al 1nter--
action (i.e., student-to-student and small group) is a valued aspect of
‘ 1n-class social 51mulat;ons, the machlne-student 1nteractlons of micro-
Fomputer~simulations tend to restrict if not preclude_lnteraction'amongf
-students.' [Ed.'note;  Many computer simulationg can be set up in the
classroom in such a way as to foster group 1nteractlon and group
Vdeclslon-maklng | I \ f ) " 'f‘,\' S
Slmulatlons model real- llfe or fantasy 51tuatlons,1n slmpllfled
forms{\ They allow students to understand the essentlal factors 1nvolved
~and to change or manlpulate key ‘variables to. ylerd d1verse outcomes. _
“Unllke games, 51mulatrons do not result in wxnn@%s .or losers, they ‘tend
to emphaslze the process, the 1nteractlon of varlables,_and the effects’
.of human dec1slons. ‘There are qulte a few commerclally produced slmula-_
tions for elementary SOClal studles, s;mulatlng such contexts as: an

_,overlgnd journey on the Oregon’ Trall in the 19th century, the fur trade
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innthe'l7705 ruling the ancient kingdom of'sumer, transporting fursvby“
canoe frOm Minnesota to Ontario, Canada, small business practices in
selling apples, bicycles, or lemonade, problems faced by a forest fire
_dispatcher, and Presidential election campaigns, .
' The most common use of the computer is for information storage and
" retrieval, The microcomputer is ideally suited to store information
» that can be used for analysis by students. At the Simplest level there
can be storage of factual information such as dates, people, and places.
Information about states, regions, or countries can be . stored, and stu~
‘dents can retrieve information that would enable them to compare and .
contrast “At a more sophisticated level, voting patterns, .results of
attitude surveys, économic data, etc. can be stored  and. retrieved by,
students doing research or being'asked»to respond to questions requiring'
analysis. For the social studies, information retrieval ‘and analysis
may be the most promising use of the microcomputer for educational ‘pur~
"poses. A few.available programs have limited data stored for student
kvetrieval, such as place names or dates, However, programs that require
vmore sophisticated use by students do not yet eXist ', ) ‘ )
Instructional games usually simulate a situation in which the goal
‘is to beat an opponent-—another student or the computer. Here also there
are. many programs available for elementary social studies, but as is the
case with simulations, ‘there is conSiderable variation ‘in quality and A
'appropriate applicability., Topics of some instructional games are:
getting from point A ‘to,B by the ‘shortest and quiekest route (map-reading
skills), solVing a murder mystery {logic and problem—solVing),vand war
games (Napoleon/Wellington at Waterloo or North/South in CiVil Wan)
Finally, teachers ‘can’use microcomputers to teach computer literacy
:skills. Becoming literate With computers generally means being able:
--to run commercially produced programs on a variety of subjects 7
-and topics - ' C s o
»--to program, that is, to create programs for personal, vocational
and academic applications ' ' ’

v

' ‘--to‘modify or debug an'existing program"' v
==to use computers to retrieve information, to make decisions, and
o N .

to solve problems:

°

--to evaluate the usefulness of a program for a particular purpoSe




--ti understand computer,techndlogy as a source of social issues
; , Socid i

“(e g., invasion of privacy)

'Presently a few programs available for microcomputers teach various

facets o computer literacy skills such as: computer capabilities (e.g.,

word pro essing, graphics, sound effects), history of computers, writing

programs in BASIC or LOGO, sing the typewriter keyboard .and special

control k-ys, and how a computer works (including rudimentary electron-

i




THE COMPUTéR IN THE SCHOOL' A CASE STUDY
v o by Andrew A. Zucker

Versatility is'a'key“reason for putting computers into schools..
Teachers, students, and adminlstrators will contlnually find new way!
use. computer technology.‘ The appllcatlons I am about to describe il
trate only a few'of the countless po551blllt1es, but perhaps it 1s s
to examine one school's experlence in some detall--lf onlv to reallze
how much an 1nst1tut1on can accompllsh with a new computer over a th:
year perlod. o | » o _

Instruct;onal programs canie from a number of sources. We wrote
some,_ begged and botrowed others, and occa51onally purchased one. If
had it to do over, I would budget more money. for the purchaSe oftpro-
grams. ) 4 o o

‘We used the computer at our school in three ways- in'courses, f
extracurrlcular activities, and.ln carrylng out administrative tasks.

lyplcally, people think flrst of mathematlcs and’ sc1ence course=
when they consider the role of a computer in the curriculum. Our ex;
ence demonstrated a variety of other po551blllt1es as well,f For ekan
the health teacher used a program called DIET. Students‘entered thei
typlcal daily dlets and such personal 1nformat1on as their we1ghts ar
act1v1ty levels. The computer then produced  an analysxs ‘of each" stu-
dent's dLet and,’ when approprlate, recommendat1on§ for 1mprov1ng 1t

Soclal science s;mulatlons were available from- several sources,
1nclud1ng the Huntlngton II programs, funded by the Natlonal Sclence
Foundatlon.- Several teachers used these for group or 1nd1v1dual proj
ects. In a publlc affairs course, for example, the teacher a551gned
program titled "Limi'ts to Growth " . T

' A hlstory ‘teacher used a student—developed program to produce _4
hldden-word puzzles. In her case, of°course, the h1dden words were B

related to European hlstory.

¢

Reprlnted from Phi Delta Kappan 63, no. 5 (January 1982), PpP-. 3l7-319
Used by permlsslon of the author.
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One of the Huntington II programs is designed to analyze survey ‘
data, and we modified it to take advantage of the capabilities of our: &
computer. On several occasions, students conducted surveys that brought
thousands of responses to questionnaireslon such topics as teenagers'
use of alcohol and tobacco. The program ‘made ‘it easy to type in (and
.correct) data from respondents. yStudents then carried out fairly _
sophisticated data analyses, including crosstabs and correlations,. and\v’\\
the. student newspaper publisned their findings.

. Reading teachers-in grades 3 through 6 happened on a program called
"MAZE, which produces. one-of-a—k_nd paper-and-pencil mazes. They found

these useful as- spatial—relations exercises for students With certain

.

kinds of learning disabilities. ‘ )

The mathematics teacher ‘for grades 3 through 6 used an indiVidual-
ized approach. Each child had a notebook containing personalized assign—‘
ments, e.g., worksheets, games, caiculator problems. When this teacher
had a ‘computer terminal installed in her room, computer programs became

u'one more type of assignment . Eventually, we produced a catalogue of
more. than three dozen programs for use in the lower school. Many stu-

',dents developed a strong interest and used the computer before or after
'school, as well as in class. A few of the children even learned to pro-
gram in BASIC. ' ' ,

More than two dozen programs were listed in our "Mathematics Program
Library" catalogue. These included drill-and-practice programs, a 100-
place precision calculator, curve-fitting routines (used occasionally by
the science department), calculus demonstrations (e.g., comparing methods
of integration), and general-purpose graphic and square.root finding N
routines. Occasionally, .math teachers used the computer for class demon-
strations--to teach the basics of sampling techniques for polls and sur-
_veys, for example, or to demonstrate to a pre-calculus: section some uses .
of the computer for. problem solVing. HoWever, math teachers used the
computer less than we had anticipated, in part because terminals were so
scarce. ; o '

. The, physics teacher used a simulation of the Millikan oil drop
experiment, which determines the. unit charge of an electron, in lieu of

the actual_experiment. The computer, under a student's control,




‘generates data as would an actual (but exacting and time-consuming) =

experiment. Student ;were responsible; however, for data analysis and
interpretation. o _ _ ' _ )
’f,Courses_on programming. were the most regular instructional applica:
tion of the terminals. Introductory and advanced courses weég offered,
each meeting twice weekly for a full year and yielding a half-credit for
participants. ‘Assignments in both courses regularly called for hands-on -
work'with the computer. . . |

.

Students who wished to have personal "accounts" cn the'computer, if
, P ; :

_ they had not taken a programming course, were required ‘to pass a test

demonstrating knowledge ofvbaSic:computer skills and of applicable rules
and regulations. I_entered a large data base of’test questions, and the,
computer generated and printed tests containing randomly selected items.
Since each test was unique, cheating was difficult; it was also simple
to give students another chance if they failed the test

Near the end of the year, students in the advanced programming

course designed and implemented a computer contest‘for students in the

introductory course. --The introductory class was divided into four

groups, and each group used one of the terminals for a three-hour period
The group that solved each programming problem in the least number of
trials gained the most points for that problem.,' ' ) B

‘ Individual student projects in the programming courses ranged from
game programs to experiments in animation, which had.the computer produc-
ing one paper "frame" at a time. A Junior in,an American history course
correlated U.S. senators"voting records on ciVil rights With other. vari-
ables;ehis,technigues attracted the_attention of faculty memhers'at a
nearby college. . - R ‘ S ',

Many students who had ‘their own computer accounts worked indepen--

dently. Some developed game programs. One talented student ‘wrote an
xcellent drill-and-practicegprogram for 1ower -school students on con- .
verting Roman numerals to Arabic num@rals,,and vice versa. Andther stu-

dent wrote a program called PROOF which solves simple equations in the

‘manner of a geometry proof. This program, about 30 Single-spaced pages
in length, won first prize in a national programming contest for stu-,

dents. Two other youngsters, with my assistance and the approval of the



admlnistration, analyzed grades and Scholastic Aptitude Test scores
during the preceding decade.  We waere able, as a result, to compare our

school's grading and testing patterns to rational norms.

We also discovered a- varlety of uses for’ .the computer in extracur-
v ricular activities. The usual array of games made their way into the -
computer, of course, and this posed same problems. In fact, we termi~-
nated access to the all~school computer account after 4 p.m, to dis-
-courage students from foregoing other activities to entertain themselves'
in this fashion. \ |

Entertaining computer programs have certain_advantages, however,
For example, those secretaries who were'trained to use the computer for;
administrative purposes were first shown how to use the "biorhythm" proJ
gram, because they tended to find this interesting. Creating or modify-
ing game programs also proved highly motlvatlng and instructive for many
students. . . ,

Our computers could produce strings of large block letters‘in a
variety of sizes. ‘Teachers in the lower school found these useful for

yposters and other classroom dlsplays.,

Oneqstudent created a program that kept hockey statistics; thls was
later imitated for another sport} After»each game,'a student entered
the'data. The computer then produced one table of statistics (e.g.,

. goals and assists for each player) for that game and a second table of
statistics for the season to date. B . | | v
’ Reporters for the student newspaper experimented for several issues
with'entering stories directly into the computer. The editors could
‘then edit. under program control..'But the chief advantage was using a
utility program (modlfled by a student for our computer) to produce typed

" copy of any spec1f1ed column w1dth, justlfled at both ‘margins. A major

dlsadvantage was that the-termin&ls had dot-matrix printers, producing
lower-quality print. Several students” used the RUNOFF program. for their.
term papers, however, and all the manuals for admlnlstratlve software
were prepared on the computer. . , A

The student newspaper kept its subscription llst on the computer,
which could produce stidhyAlabels quickly and cheaply. One teacher used .
the computér»to“maintainka membership list for a non-profit associationv‘

of which he was an officer. '’

:3&3 s',. | . u {. {

36



‘ Several of the math teachers used the computer as a problem-solving
aid. They studied the behavior of certain expressions or equationa over -
a range of numbers or'uaed the computer to Holp véri!y-hunches,about
difficult problems. One or two of'the moat talented math students used
"the computer in the same manner. '

One teacher ‘decided’ to establish several extracurricular clubs. To
determine the interests of students, he listed S50 activities--from cook=-
ing to rock-climbing--and qsked each student to check thoee that inter-
ested him or her. A special program allowed students to type in this
data quickly. Another program produced a list of the 50 octivities,_
each one followed by the names and’ages of every student who professed
an interest in it. The teacher used this information to establish formal
clubs and to help students find peers with similar interests. .

Neerly 100 computer programs were written to do administrative
tesks. Most of these used the samelbasic data, organized in three sets:

data on teachers and students, on gréduates, énd on students applying -

®
N

for admission. e N
| A ‘The eqsential jobs for the computer were producing report cards,
grade lists, class lists, and student and teacher schedules. We.ordered
pre-printed, triplicete report card forms, desioned so that the original
could be slipped into a window envelope. Continuous, pin-fed ditto
master forms reproduced the grade lists. Pin-fed .address labels were

the only other special materials we needed for report cards.

" a woman--gifted with a better capacity for scheduling than the
computer--carried out that task. But we learned to use the computer to |
speed her work greatly, by having it prlnt myrlad interim lists and
schedules and check for errors. ,

A recent survey by the U.S. ‘Department qf Education (ED) found that
‘about’ one school in four now has a computer available for student use,=
and there is good reason to'expect thLS'number to increaee rapidly. But

)other ED-Sponsored research} examining the experiences of three urban
school systems with microcomputers. demonstrates the difficulties of /
lmplementlng large-Scale computer use.

As school uSe of computers increases,-there are a number of things
to bear. in mind. Computers in schools are not panaceas, and they are.

not without problehs.' One of the most serious may be attracting and
: - . . % N .
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keeping qualified staftf members, wheﬁ the computer industry pays better
than 6&ueation and has thousands of available joba.éﬁﬁgreover, gchool
administrators must be willing to devote resources to staff development
and to the putchase or development of software.: A‘loﬁ—cont microcomputax
i3 not thae only"uxpanua.' Finally, common sense should prevail when
school cowputer. specialists explain tﬁeirAhopea‘andvgoaln. If wo kaep

. these cautions in mind, this versatilae tool will yield many benefits for
education. A '
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. SOCIAL STUDIES EDUCATION IN, THE INFORMATION socm'ry o ;.\f
’ : (" by Beverly Hunter o
The rock song lament "too much 1nformatlon" Pollce 1981) 1s volced
7not only by teachers and students, but by buslness”people, 1ndustr1al
b‘workers, bureaucrats,'and researchers throughout modern soclety._ Many
"of the changes in our soclety are rooted in new ways Qf generatlng, stor—"
“ing, communlcatlng,’and uszng 1ncreas1ng amounts of 1nformat1on. . b,
To more and more of “us,’ the ablllty to survlve ‘and- thrlve in modern
soczety requlres that we become better 1nformatlon handlers. ."Informa- l
tion: handllng“ is used Here' to mean such act1v1t1es as. collectlng,
‘organizing, storing, classlfylng, analy21ng, 1nterpret1ng,‘retrzev1ng,
" or communlcatlnﬁﬁdata and- 1nformatlon. L i7:* - . ‘
Most 1nformat1on—handllng act1v1t1es are carrled out Wlth the aid -
,of papers, penclls, reference, books, and other tradltlonal tools and
media. -Increasingly, howeverh 1t is 1mportant also. to be able to use 3ﬂ
_computer-based tools to aid us in. our 1nformat1on—handllng tasks.w
‘-By “computer—based tools" we mean varlous klnds of. computer programs
that:ald in 1nformatlon—hand11ng and problem—solv1ng, such as those used
to: . A x . ,.nv
v-—Store and retrieve information;,i _ '
;-Perform Statlstlcal analyses of data.v
--Slmulate sltuatlons or systems.. _ e
--Help graph or plot 1nformat1on displays."
oo <~Help compose, edit’, and format compositions.
: -—COmmunlcate Wlth other compzters and 1nformatlon utllltles such -
‘as The Source.', o : T e e ‘G% L
‘ This artlcle descrlbes two examples of computer-based tools that B L
students and teachers .can use to both. bolster‘soclal studles 1nstruction
vuand to analyze the computer ] 1mpact on our soclety. The examples

_1nclude tools for bulldlng and u51ng slmulatlons as well as soclal

@ -

studies data bases.
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L Bulldlng and Using Simulations -

The 1ncreas1ng complex;t} and lnterdependence of soc1et1es and prob—
lems on a global scale make it 1ncreas1ngly difficult to- understand and
1nterpret 1nd1v1dual soc;al hlstorlcal, polltlcal, and economic’ events.’
Slmulatlons are often used in the soc1al studies to analyze problems by

' uslng a representatlon or model of a sltuatlon and then exerclslng €he
.model to see how 1t behaves underx dlfferent c1rcumstances. '
v As a simplified reoresentatlon of a system, the model alds one -in
understandlng how the system operates. Slmulatlons .are often used~by
soclal stud1es teachers and students. A 51mulatlon model may be a
‘physical model, a mental concept, a mathematlcal model, or a computer
”program model. - L. . . : ' )
The decreaslng cost and 1ncreas1ng capablllty of computers enables
qmore people to experlment with computer programs whlch 51mulate the
{‘behaVLor and 1nteract101 among varlables ln complex systems. For
exanmple, many attempts are be1ng made by researchers to develop global
B slmulatlons to help understand the lnterdependence of world-w1de systems.,

‘Sane ‘The lelts to Growth (Meadows et al 1972) was publlshed about ten

v years ago, seven other w1dely recognlzed "global" models have been com—"
pleted,vw1th at least 20 more under development Global models have -
been made in many parts of the world, using many dlfferent technlques,
to answer qulte dlfferent questlons..' _\; ' .

More and more computer simulations useful for the. social studles
classroom are becomlng commerc1ally avallable< One of the. best known is

l"Lemonade,W ‘in whlch students try to maxlmlze prof1ts from runnlng a
lemonade stand. Susan Frlel (1983) prov1des a detalled descrlptlon of
using "Lemonade" to help students learn about both business econom;cs
and about the . slmulatlon 1tself {e. g.i varlables the SLmulatlon takes
into account and the limits of the model).;

Both the computer- tools and the 1ntellectual skills needed to bUlld
and use computer slmulatlons were untll very recently accesslble only to
a few. The computer programm;ng requlred speclallzed technlgal sklll,
and the math prerequlsltes for actually developlng, understandlng, and
modlfylng 51mulatlons seemed to preclude lntroductlon of these subjects

into precollege curr1cula. Three slgnlflcant developments promlse to
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brlng the lntellectual and technologlcal tools of modellng and. slmulatlon
llnto the hands of just about everyone.; These developments are-' »
1..- A textbook, wrltten at a junlor-senlor hlgh school: level, .ﬂ,‘

: called Introductlon “to Computer,Simulatlon (Roberts et al. 1982) Thls

book lntroduces baslc concepts ‘of system szmulatlon, structure of feed- F,
;-back systems, graphlng and analy21ng the behavior of feedback systems, .
.'formulatlng and analy21ng 51mulat1on models, and- 1mplement1ng 51mulat1on .

models on a computer. The same author (Roberts 1981) has: demonstrated

'that fifth- and - 51xth-graders can learn dynamlc feedback systems thlnk-

ing, and that these skills can be taught at thlS grade level by a teacher »

w1th no prev1ous background in the fleld. o ‘ |
2;' The: development of Mlcro-DYNAMO, a computer smmulatlon languagei

'Vfor microcomputers (Pugh-Roberts Assoc. 1982). Uslng Mlcro-DYNAMO, stu- )
dents can express ‘their models in ea51ly understood algebraic relatlon-'

-ships without worrylng about technlcal detalls of a general-purpose com-‘

‘puter programmlng language. Mlcro-DYNAMOrtakes advahtage ofrthe hlgh. '

resolutlon color graphlcs available on 1nexpen51ve mlcrocomputers. '

- 3., Increaslng accesslblllty of low=-cost computers to teachers and
" studernts. e R R R B
v' How mlght educators: and publlshers take advantage of the opportunl-‘v‘
ties presented by these' developments? The follow1ng steps mlght be
taken: ! v P S R
B Devel&p and publlsh a varlety of 51mulatlons wrltten in Mlcro-

:DYNAMO and documented in a- manner that will a551st classroom teachersv

el
ot

and students to understand ‘the models, modlfy them, and conduct experl- i
ments using the sxmulatlons. ) ‘ R ' -

_ 2. Incorporite systems th;nklng into.: soclal studles classes. For
example, 1n the slmulatlon textbook, students are prov1ded with examples
of narratlve prose that purports to descrlbe or explaln some" soclal T
phenomenon, such as the growth and decllne of a£c1ty, heroln addlctlon
1n an 1nner-c1ty env1ronment, the 1nternatlonal pollthS of ‘ the Oll .H;-‘
crisis, the tragedy of the Sahel The students,analyze the narratlve .
proSe and, draw dlagrams showing the cause;and-effect relatlonshlps o
1mplled or stated in the prose '(Roberts 1983). 'Thls is an .excellent
act1v1ty forLamprov1ng comprehen51on of the subject matter as well as:

' practlclng crltlcal thlnklng skllls. V
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3. Provide courses devoted to system: dynamics and other modellng
techniques. By learn1ng and apply1ng techniques and dlSClpllne of system'
dynamics -modeling, and'by using software such as. DYNAMO, students not-

. onlyistudy more complex:phenomena. They also ga1n 1nformat10n—hand11ng

ﬂ'skills,they“can apply to many different’ problem areas.

Bulldlng and Using S Social -Studies Data Bases

A file of information can be stored on a floppy dlsk, uslng a com-'“>
puter program called “Personal Filing System (PFS) on_an Apple II com-f-
.puter. Similar programs are avallable for any m1crocomputer wlth a disk
v drlve.l Programs such as PFS are technically very easy to use, allowxng
the student to concentrate on content-related 1nformatlon and probﬂems
wh1ch are the import ant focus of the soc1al studles class. S \' ‘_d

Students mayocreate and use such a computerlzed data- base for \
'states, countrles, reglons, klngs, wars, c1t1es, mountaln ranges, presm-\
dents, early civxllzatlons--any content relevant to their course of ;fHEL:

b T

study.

)'r

Students can explore the1r data base by formulatlng hypotheses and

questlons, and developlng strateg1es for retr1ev1ng selected 1nformatlon.f
For example, ‘a data base Mlth lnformatlon on the 50 states. would. allow K
l us to pose such questlons as---

Which f1ve states experlenced the greatest percentage populat1on
growth between 1970 and 19807 What slmllarltles are there among them°
How do they differ from the _states that experlenced the: least populat1on
growth? _ ) ‘ . . E : : e : e

7 1'd like to v151t a state that has a-high alt1tude and a large ’
amount of state forest and park land. Suggest five states to'me.

'd like-to llve 1n a state that has a h1gh per capita 1ncome and

low populatlon density. Can you suggest f1ve cand1dates?

e

Questlons such as those pOSed above &an be answered by 1nterrogat1ng
' the states data base.

As - the students are develop1ng SklllS in handllng 1nformat1on, they
may develop a greater apprec1at1on for the lmportance of content knowl-
“edge.' For example, 1n ‘order to ask PFS about states wlth the hlghest
alt1tude, 1t helps to have some content knowledge. If I already know °
that, say, Utah lsvmounta;nous, I can use this procedure to make my
‘ inquiry;.> . ) . ‘ ' '

,'42." ‘4:.4 7 o



- ==Retrieve the record for Utah.
'-—Find the mean altitude of Utah. _ _ N
--Ask PFS to print a'list of- all states havxng a higher mean alti—
t;ude than Utah' s. )
‘ if I don't have such content knowledge, I can ask PFS to print a.
list of all the states, sequenced by mean altitude.‘ Such a "brute force",
.strategy will work for some fairly simple inquiries, but becomes cumber-,
some and time-consum.ng as the questions become more complex. .The more‘v
-familiar I am’ with my content, and with the format of my dataibase, the
more efficient I can be in. making my - 1nquir1es., 5 T A
o ACthltleS such as those discussed above can be approached at -
several different levels ‘of comolexity. ‘At the first level, students”v
_use a data base that has- already been prepared (e.g., by the teacher) to
"make inquiries and prepare repoyts relatea to the subject of the course.v
. At a second level, ‘stutlents create the data base, by entering data
through the computer keyboard 1nto a format already designed ‘by the
'teacher.' They extract their data From available reference sources such
as,textbooks, almanacs, and encyclopedias. '
‘ At a more advanced level, students decide what 1nformat1on they
€w1ll need for ‘their proJects.' They- then design the format and content '
.of the data base themselves ‘before they enter the data and use lt.-
B Programs such as PFs are technically so easy to use ‘that students'
and teachers can concentrate on the conterit and format of their data
without being distracted by technical details of a computer programming
language. Creating a- data base format 1n PFS technically 1nvolves ‘
nothing more than typing the headings of the data 1tems (e g., STATE
ABBREV: ) where-you want them on the page (the "page“ being a blank screen

on the computer s display) “'_ S _.%;. .ﬂn~

é The “advanced“ ~aspect of deSigning the data base is that the learner.
needs to understand,his or hex data and how he or she will want to use L

ito e

Analyzing the Impact:of'computers in Society -

~

After students have acquired personal experience in using computer—

based systems in the social context of - the classroom, they are 1n a much

]

stronger position to understand and analyze issues related to computers

in‘the larger society. o



| . . ‘
| . j

For example, 1&aglne a class: project in whlch ten groups of three
students have each gntered the data for five states into a computerlze
states data base. The states data base becomes a shared reSource whi

'all members of ‘the class depend’ upon in orden to make* thelr 1nqu1r1es-'
and accomplish assigned projects. ‘ S e
.- -.Suppose one of the groups, through carelessness or mlschlef,‘en ers

erroneous data. for its.states into the data base. _ This results 1n3" ar-

bage" retrlevals and reports for everyonev - ‘
' Thls *s a good opportunlty -to 1ntroduce soc1al 1ssues related o]

computerlzed data bases. Students can collectr1nformat1on on the

£ -

: and passwords, ‘that are used to restrict and control access to co‘puter
-systems -and data bases. Controlled access to systems is necessa y in’

"order to prevent cllme, protect. personal prlvacy, keep a data base free .

of. errors, or to protect authors' copyrlghts. o ~ﬂ/

Hav1ng developed and used a computerlzed data base for the r own
work, students have an experiential base upon which to analyze advantages
and dlsadvantages of 1nformat1on retr1eval appllcat;ons.-' .

In this- example, they may decide that the advantages of he1r com-
puterlzed data base are that they can retrieve 1nformat1on
than they could from printed sources and that they can organize. the

'1nformat1on and dlsplay it easlly in the form of various prfntouts.'

They maylalso cbserve dlsadvantages of thlS part1cular 1nformat1on

' retr1eval appllcatlon, such as: - '
k 1. IndLV1duals ‘have no control over the accuracy of the total

" data. base. ' ‘ - . .
A‘ 2: Not enough fleribility'in the choice of output,format; using
PFS.. o o .

3. Inforﬁation they need_for a\particular:project may'not all be -
included. in the data base. . Lo ' ' ~

4. The system is too restr1ct1ve in terms of l amount or kinds

of 1nformat1on they can put into a record

45

caa - | '

.



Conclusion . , e
Computers are having, and will continue to have,’ more powerful |
effects on society and individuals than any -of us yet know how -to imagine

- or predict Our only hope for making wise’ and beneficial uses of the
technology and avoiding some of the’ potential disasters is to have an
educated Citizenry with an attitude of responSibility and a sense of
control. . ' v ' EE o o
Learning materialsiand activities'are needed toireach these-goals.;_}
Some -of these objectives are addressed in Computer Literacy Instructionalw
Modules developed by the Minnesota Educational Computing Consortium
Sample lesson plans addreSSing these topics are also found in My Students.‘

B

Use Computers (Hunter 1983). _ o : . ' ..f : :

‘To survive and thrive in an information-based society will require
that students learn skills and. techniques for handling infogmation.
Computer programs such as data bases and Simulations are ‘tools students-'
_ can use to learn; _manage information, and solve problems in the Social :
'studies. Students' ability to'analyze issues: felated to the impact of
computers in society is enhanced through personal experience in’ uSing

.

computer-baseo systems in a social context, such as the classroom..

&
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USING MICROCOMPUTERS IN THE SOCIAL STUDIES
by Thomas D. Weible and Jacqueline McMahon '
o S | Co ‘ - o

Introduction

Imaglne uslng a, mlcrocomputer to. slmulate a segment/of history and
-to make decislons based upon events and 1nformat1on from that time = A
perlod Complete wlth]a cast of characters, f1nanc1al 51tuat1ons ‘and
chances, the slmulatlon "The Great Depression" prov1ded high. school stu—_“
:dents Wlth the unAque opoortunlty of "rellv1ng" the era. of the late 1920s
and early 1930s. ‘ o ) L AV
- Recent years have witnessed tremendous interest in microcomputersJ A
A4S an educatlonal medlum, however, a rev1ew of avallable software for
- ihe soclal studies indicated a need for more materlals 1n ‘this area..
?his need prompt%s Unlverslty of Mlssourl personnel to undertake a. study :
at the Dav1d H. Hickman. High School to find out if mlcrocomputer 51mula—«
tlons could be used as an effective teachlng strategy in a social studles

classroom. It was believed that the varled capabllltles of the micro~

'computer could add an excltlng 1nstruct1onal feature to slmulatlon o

-
Ad -

gaming. .. o o . N
The school s Amerlcan Cultures course . was selected to pllot this
project. Classes had JuSt concluded a unlt on the "Roarlng 20's" and_ ‘,T
were beglnnlng a study of the Great'Depresslon. Unlver51ty personnel
worklng Wlth teachers at Hickman High developed.an 1nstruct1onal unit on .
 this top1c, the unit 1ncluded a mlcrocomputer slmulatlon deSLgned to
extend student understandlngs about this perlod The remalnder of thls
\~art1cle descrlbes the varlous game components and student response to

thls form df 1nstruct1on.

‘Descriptibn of Game = - . L R I .

Ce

The slmulatlon began Wlth an orlentatlon appearlng in prlnted text
~on the monltor. The- text 1nformed students that they were partlclpants” ‘
\ ' :
1n a project deslgned to help them galn a better understandlng of the

economlc and social events affectlng people’ s«llves;durlng the early'

[ : S - ;
\ " o :

L
i

Reprinted by permission of the authors.
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years of the Great'Depression. This introduction~inc1uded an ‘explanation
of game - rules and procedures for hardware use. Theae were kept as simple
as possible to eliminate any unnecessary confusion or: apprehension.

Following the orientation, students were _encouraged to ask questions

»they might have.

The simulation then continued with a deScription of the cast of
characters, Fictional characters were created to add interest, humor; -
and a personalizing element ‘to the game format. students were required'
to assume the role of the maih character, Maynard Megamillion I11, as he
made dCClSlons affecting his financial empire.. Maynard was cast as a
financ_er who wheeled and dealed his way through a variety of business
ventures. o - L . e :

Throughout the game, Maynard was posed with investment Situations
which involved family, friends,.and business associates.’ These charac-
ters’ constantly tried to influence his investment decisions. ‘Some of
the students' favorite characters includedz Florence, Maynard's wife,
who served as his financial advisor and confidant and did her best to.
keep him out of serious trouble,."Salty" Crittle, a retired sea captain
who knew the in's and out's of the shipping business and superbly managed
.Maynard's fleet ("salty" loved to imbibe, smoke Cuban cigars, and tell
of his experiences as a young man on a "five-master"), and Cousin .
Clarence, who had frittered away his money .on foolish business dealings }
and" was forever hitting Maynard up for funds. ~Maynard was forced to ’

“relent to these monetary demands because Clarence knew a lot about his
past and present "shady" business escapades.’. ' '

Once introduced to the characters, students then proceeded to the'
decision-making components of the game. Working in groups of three,
they were posed with numerous investment situations,’starting in the
'year 1929 and progressing thrpugh 1932. All groups were given a pre-
determined amount of assets.v Acting as Maynard, their objective was' 'to
manipulate successfully their finances through the early years of the
Great Depression. The group with the greatest amount of total wealth
when the game ended was the winner. Investment situations were based on
ventures in stocks, real estate, commerce, and agriculture. A list of
possible options. accompanied each Situation, and groups had to decide

'which option would be financially most advantageous.. The following is

an example--




"salty" Crittle is really concerned about the drop in world .

.trade resulting fropm the depression. He has confidence, howu'
ever, that your shipping company will survive. the worst of
times. He believes the best way to solve the. shipping problem
is to concentrate on domestic rather than foreign trade. :
"Salty" tells you that expenses such as fuel, repairs, and

. labor will be cheaper*if you limit your overseas ventures.

- Your business manager, Teddy Bowen, disagrees with "Salty."

- Teddy fears you will damage the overseas relations that took
you years to develop. In order to gear your fleet for domestic
trade, you must invest $50,000. If you wish to gontinue the

‘ shipping company's emphasis on foreign trade, you will need to
invest $100,000 for loag range shipping and labor. You see
merit in the words of wisdom given by edch of these men, Since

- you are the owner of the shipping operation. the ultimate deci-
sion must be yours. - You must decide to: :

1. Invest $50,000 in domestic trade. ' .
2..‘ Invest $100,000 in foreign trade. v ' o

Once an option was selected, a response immediately appeared on the

.monjtor indicating the results\bf‘uoe“decision. The foiloWing consex

;E o )
quences accompanied the' above!i # : W»*(situation: 4
Response to Option 1. o - o ii
u S 1; ‘"Salty" was absolutely correct in his predictions
Y for 1930! By June of 1931, 'domestic trade increased
6%. Add this increase to your shipping company

assets.

o Response to Option 2:

2

2. Teddy's advice was not the best His predictions
: for shipping caused your company to lose money. By
June 1931, -foreign trade decreased by 11%. This.
amount will be deducted from your company s total
assets. :

: Decisions-had to be reached within a predetermined time limit”con-
-trolied by the microcomputer.v A digital readout of time remaining was”’
always visible on the monitor. If a decision was not reached within the
allocated-time period, the opportunity to make a possible monetary gain'z
was’lost.- The microcomputer quickly performed all mathematical calcula-v
tions and kept a recérd of each group s financial status. A summary of.
assets was available at all times to help groups make their decisions.v
| ~ Students not only had to act upon investment situations, they also
‘were able to ‘transfer their stocks and real estate_hoidings into cash

during timed selling sessions. ~Selling sessions appeared throughout the

e 51
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"The follow:ng quote is representative:

game, but students did not know when these would occur. Again, group
decisions had to be made as to which holding, if any, would be, sold.

To assist groups when making investment or selling decisions, ‘the
microcomouter randomly generated economic information statements. . These
consisted of financial reports and business indicators reported by
respected trade journals of the time as well as quotes and predictions
from fi nanciers and government officials related to the\nation 8 economy.
A wide.array of economic information statements were available, and time

was provided for discussing the financial implications of each statement.

.
,f“""\\ \

N Information Statement-193l

.1 see nothing « « « in the present situation that is either
menacing or warrants pessimism. During the winter months .

there may be some slackness of unemployment . . . but I have
every confidence that there will be a revival . . . in the
spring and that during the coming year the country w1ll make

steady progress, . . v ~

Andrew Mellon, Secretary
of the Treasury, in a New _
‘Year's Day radio broadcast
to the nation.

- k]

“Rea1121ng that life lS filled Wlth many unforeseen events, an ele-

ment of chance was also included as a game component. Chances were

“‘encountered by all groups as they proceeded through the 51mulation.

) Incidents such as 1nher1tance, payoffs from wagers, “the need to-purchase

and repair equipment, and the costs of social functions added to and

]

diminished each group s -wealth. Chances like the one below were randomly
generated by. the microcomputer- ' '

Chance 1931

You are stunned to hear that your good friend Knute Rockne was
~killed in Kansas during the crash of a Transcontinental and
Western Air Express plane. The Notre Dame gridiron has lost a
great. coach. You send $2,000 to ‘his family to helpthem
" through this tragic time and make them promise to notify you )
lf they need any further assistance. :

The versatility of the microcomputer made it easy to manage all of

" the prev1ously discussed components of "The Great Depression.” The

' microcomputer s ability to execute rapidly the complex functlons required

for this simulation added an exciting element that would have been miss-

ing otherwise. R v C ' - - .f‘,“ 2
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. Student Rasponses ' , -

-

i An important aspect of this project was to evaluate student percep~ ,
tions of microcomputer instruction in the social ‘studies. Researchers
used documented observations and administered.alquastiOnnairo to assess
students' reactions. Preliminary findings indicate responses were over-
whelmingly positive. Observations revealed that students worked
intensely and enthusiastically throughout the project. Teams worked
independently, interacting and making decisions with minimal supervision.
It was also noted that there was little apprehension in using the micro-

' ‘computer, even though the questionnaire indicated that only a few indi-
viduals had prior experience with the hardware.

- The following comments from participants may more accurately repre-
’sent\their thoughts. One wrote, "I feel the game was a great challenge
and helped me better understand the Great Depression. I think we shquld’
have more group activities of this kind." Another commented,‘“l'really
loved it. I think it is important to'find more ways to make learninéi,‘
productive." Perhaps this final statement best summarizes the thoughts'
of many: "I enjoyed working with the microcomputer because it was a
change of pace. But it also.waé interesting and helped me bettdr under-
stand this era of history." . ;

- . . A"

Conclusion ‘ " ; ‘

| . The success of this project ‘leads us to belleve that microcomputers
have a tremendous instructional potential for the entire soc1al studies
currlculum. This technology makes it possible to add a new dimension to
all:social studies disciplines through-the use of computer graphlcs,

' sound, and the rapid calculation of mathematical functions. The increas-

;‘ing availability of microcomputer hardware and software will soon make

‘it possiblé for all social studies teachers to take advantage of this

unique medium. - . v



VIDEODISC COMES TO SCHOOIL
by ipff:Kemph

A new audiovisual technology, the videodisc, is beginning to make
its presence felt in education. Because it haa a rédial surface like a .
phonograph record, rather than a ribbon surface like a film ox- videotape,.
the disc makes information more accessible and thus usable. Film and’
: videotape_preagnt Programs in a linear fashion; they play from"start'to*
finigh without interruption. The videodisc is a nonlinear medium; the
user may view any of the material in any order. Thus, depending‘on the‘
needs of the user, a program can have many beginninge middles, and ends.

Four major videodisc formats are currently, available or scheduled ‘
for introduction before the end of 1981. They use different techniques
to record and read the information on the disc and, consequently, are
noncompatible. We will concentrate opithe capabilities of one format-—
the reflective optical videodisc system--introduced in 1978 In terms
of program design and production, research has concentrated on this
format. - , ,' ) .

‘The basic vodeodisc system consists of. three elements: the player,
a television. set, and the disc itself. About the size of a phonograph
record, the videodisc contains all the information necessary to reproduce
30 minutes of color video with two channels of audio. The information}'
is contained in a series of micropits of various lengths and spacings
encoded onto a reflective surface. Because the micropits are very deli--
cate, the reflective layer is encased in plastic to protect the_progranu
information from damage due to fingerprints, dust, scratches--even peanut
butter. _ ' \ “' , - -

. The disc surface can be wiped clean with a soft cloth and can be

A played thousands of- times Without loSing the quality of picture or audio.

Commercially available discs retail for §$5. 95 ‘for short subjects to

$29.95 for feauure—length films such as Coal Miner's Daughter.

Y

Reprinted from Educational Leadersh;p (May 1981), pp. 642-649. Used by
permission of the Association for SuperviSion and Curriculum Deve lopment.
Copyright 1981 by the Association for SuperViSion and Curriculum Develop-
'ment. All rights reserved.
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The Player

There are two categorles of players available- The Consumer and.--
‘the Educatlonal/Industrlal (E/I)' .Pioneer and Magnavox currently market
,consumer players which sell for approx1mately $750.. E/I players are.
Zpresently being sold E& BlscoV1slon Associates (DVA) and Sony. The
>pr1ces ravge.from $1, 725 to 520800 w1th prlce affected by the quantlty
Vordered._ The E/I player is more: rugged than the Consumer player and
. because of its programmable mlcroprocessor it is also more flexlble.
The mlcroprocessor enables the user to more easlly access the contents _
on. the disc: and makes the player easier to 1nterface to an external com~
~puter, vastly expandlng the system capabllltles. = o 'k”‘-'f‘ .ibl
o The output of the disc player can be dlsplayed o?/a standard tele-"f,
_v1slon recelver, eLther color or black-and—whlte, but since the v1deodlsc.

plays color teleVLSlon p1ctures, a color televiSLOn is’ recommended

7
b J ..
<N

. S

Capabllltles o oo 3

. " Unlike the v1deo recorder, the v1deodlsc is.a "play only" medium,
.Whlle it cannot be used to make a recordlng,_lt has other features useful
to students and teachers: (1) the disc is read by a noncontact, low-

' powered laser; (2) each- frame, or plcture, on the dlSC Has a unlque
"address or frame number, and (3) the. lnformatlon lS contalned on a_radial
" surface. . ) _ o
in a 30—m1nute telev1slon program there are 54, 000 frames of 1nfor-
matlon. Each frame on the disc is contalned on. a separate sp1ral track
,and glven a frame number from 1 to 54 000. slnce the 1nformatlon is
.read by a noncontact laser, a. varlety “of dlsplay modes are posslble,
1ncluding still" v1suals such as text and slldes or motlon. "The rate of
speed can be selected by the user from slow motlon to fast scan forward
or reverse. Any tlme ‘the dlSC plays at "normal" speed (30 frames per
.second) two channels of hlgh quallty audlo are avallable. These: can’ be
used for Stereo mu51c, blllngual audlo tracks, or to present commentary
'at two’ dlfferent levels of comprehenslon. With the disc the user can
’ monltor elther or both audlo channels.,‘ Ly ' e
Because any program seqment on the disc can be randomly accessed in-
a ] matter ‘of seconds, the contents of a’ videodisc can be arranged much
-11ke the contents of a book. The information can ‘be’ organzed into dls-y9;

Ig o
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- -crete chapters, 1ndexed by a table of contents (u51ng the frame numbers) ,

and supported by optlonal appendlx materlal such as tests, teacher s

aids, or a v1sual data base that can be,used as a reference llbrary. o

@
L

Levels of Interaction fv gy )'J‘
-+

@

- Dependlng on tge capablllty of the v1deodlsc system and ablllty of
disc’ producers to organlze programs in. non-llnear fashlon, four dlStlnCt
‘styles or ‘levels of orograms can be presented.- ‘The fouxr levels refer to
player/disc "1ntelllgence Qr the ability of the v1deodlsc system to
,process 1nformatlon°1nput'by the»user. A hlgher level of player "1ntel-
llgence" results in more 1nteract1on between the program and user and
better adaptation to 1nd1v1dual needs.n ‘ e : ;
. At its most ba51c level Level Zero, the v1deodlsc is used to pre- v
'sent materlal'llnearly--ln real tlme. For example, a’ mov1e plays from -
the beg1nn1ng to the end with no userflnteractlon.' '

' At, Level One, unlque features of the v1deodlsc can be used mhe'
program can con515t of a mlxture of Stlll and motlon _sequences, uslng
whlchever medlum is most approprlate. The user selects the portlon of
_the program to_ be v1ewed and ‘controls, the“pace -9f- the presentatlon »m%

slngle frame materlal can- include simple. qulzzes, for example. if the
student gets the- anSWer wrong, he/she can 1mmed1ately review- the portion
-conta1n1ng the correct information. o ,' . FEE ]
The second” level- of lnteractlon uses the programmablllty of the E/I
player's mlcroprocessor. Followlng a programmed sequence, the’ player
presents a sectlon of the program, halts at a dec151on frame, and allows
the user to select where. the program‘W1ll go’ from the ch01ces presented.
The user can redirect the path of the program wlth_the press of one or.f"
two. digits on a hand-held keypad. For example, a typical.program_mightefﬁ
begln w1th a table of contents..'The'student selects'and'views'a\contentf
segment, then answers several multlple choice questlons.- Ifihe/she“gives
the correct answer, the program contlnues.i If the answer is wrong, the
player automatlcally replays- the segment of the program conta1n1ng the -
'answer, then branches back to the orlglnal questlon for a ‘re-test. ISome"
simple forms of scorekeeplng are also poss;ble w1th a Leyel Two program,
| - The highest'levelvof program'interaction'is a Level Three progrmn..

Here, the E/I player 1s connected to an’ external mlcrocomputer.- Dlsc

o




contant can .be designed to be given at several leVels of - comprehension.f
The computer then evaluates the user s response to deciSion frames and
guides the user through the program at. the appropriate level. “The com—'—
puter can be used to generate graphics and text information which can be -
overlaid on the picture from the disc. Questions and answers contained
in the computer are easily edited without changing. the disc, and. the
computer keeps a _detailed record of the student S. progress, if deSirable.

As an audioVisual aid the videodisc technology has a. lot to offer.
The players are Simple to use, and as one teacher reported, relativer
"grunch proof. o The software (program) is durable and inexpensive when
compared to film or Videotape, and the disc is more capable of responding
to the needs of ‘the classroom teacher or student ‘than conventional media...
The technology has been developed to allow the user to easily customize
a.prepackaged audiovisual program to- respond to a specific’classroom‘5
need | . : o ' ,7 ’ .

The only tbing currently misSing is- the development of a large base

. of quality interactive software for the players. Although -there are

many research and development projects studying the Videodisc, available

~ software is limited And. since the- Videodisc is,a play only medium, ‘the

St B e i s T e VL D

worth of the technology to education will be ultimately defined by the '
quantity and quality of interactive software available in ‘the market- :

place. , . e
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. 3. -EVALUATING COURSEWARE
. ’ #
. However great may be the computer s potential for assisting teachers.
‘in reaching their educational obJectives, this potential does not reside . -
in the computer hardware itself. - Rather, lt is in the software that is

wr ttenffor ‘use W1th the hardware._ ‘Being able to find courseware of the =

' highest quality is_ therefore critical,for-the teacher-“mwlilr_,ll;imll;;;l
A good deal of the courseware available today 1s not generally
regarded as being of very high' quality or useful 4in meeting educational
obJectives. Many - available programs. reflect little knowledge of how
children learn. best. Others lack clear educational obJectives or fail
to, take sufficient advantage of the interactive and other capabilities
of the computer, simply prov1d1ng text material in another form.
One of the key reasons for the problems with- available programs 1s‘1pb
the development process that ﬁas typically been used. Much of ‘the A o
‘courseware available today. has been developed by programmers who do ‘not..
understand educational objectives and techniques and have limited back—ﬁ
ground in learning theory or: dlSClpllne content. ~ Other’ programs have

been created by curriculum developers who are not thoroughly familiar '

e 5P e X eV e s b a3 P N a8 Jais @ R DR B L5 N BT e R R R e TG o B 0 a0 R 4 b Y e e B N. Nem -,,-...\.,.-,—._.»«»N-J.._ T

with the logic, structure, and capabilities of computer processes.
In any case, the teacher who desires to use computers needs some.
way to evaluate the quality and usefulness of the programs being con-
‘ sidered; teachers need to be able to separate the good from‘%he bad
The readings in this chapter are designed to help meet that need. _In ‘
our first reading, "Evaluating Computer Courseware:.Even Old-Dogs Need .
Only a Few New Tricks," Don Rawitsch points‘out that a'teaéher'doesfnot
have to be a computernexpert to effectively evaluate courseWare. He .
explains how teachers can apply the sameAevaluative criteria to instruc-
‘tional software as they do to other types of instructional materials.
~Rathsch presents a simple and practical approach to evaluation.-

Roger Berg, in our second reading, prov1des insights and guidance
in evaluating microcomputer-based social studies simulations/games, based
‘on a review ‘of the literature.; It is included in the anthology for those
who ‘wish to delve more'deeply into the 'subject, 1nclud1ng its underlying
theoretical considerations, and for the general good adv1ce Berg pro- e

vides. "

C,r(
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Finally, for those who' wish to examine a very detailed and compre-
hens;ve method of evaluation, we present excerpts from a document

entltled Evaluator's Guide for Mlcrocomputer-Based Instructlonal Pack-

_ggs.' This gulde, produced: by the Northwest Reglonal Educatlonal Labora-d

‘tory as part of a National Institute of Educatlon funded progect known

"as “MlcroSIFT," is deslgned to aid teachers and other educators in eval-

uatlng courseware themselves. o

Teachers may also. be 1nterested 1n know;ng ‘that there is a computer-

17ed data base that focuses exclusively on computer educatlon. ‘Developed

as another part of the MicroSIFT project and known .as RICE (Resources in
”Jmputer Educatlon), the flle ‘describes 2,000 pleces of software: in terms
" of cost, producer, subject area; grade/abllity -evel, ERIC descr1ptors, |
1nstruct10nal purpose, requlred hardware and software,vlnstructlonal
technlques, documentatlon avallable, and evaluation 1nformatlon. It
also contains 1nformatlon about more than 150 producers of software.'
address, hardware brands and types for whlch software is produced, sub-
ject or appllcatlon area for which software is produced, age levels, and
modes of instruction. For more 1nformat10n about RICE, contact the-

- Northwest Reglonal Educatlonal Laboratory, 300 S.W. Slxth Avenue, Port-

v
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Mlcroc p uter Index is- a quarterly publlcatlon that can now be

accessed by computer. It is a subject 1ndex cOVerlng moxe than 2,000
~articles regardlng m1crocomputers, many related to educatlon. Mlcro--

computer Index is published by Mlcrocomputer Informatlon Serv1ces, 2464

'E1 Camino Real, Suite 247, Santa Clara, CA 95051. Both RICE and Micro-

computer Index can be searched by ERIC/ChESS User Servlces.
4 #

i
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EVALUATING COMPUTEE/ COURSEWARE:
EVEN OLD DOGS NEED ONLY/A FEW NEW TRICKS
o by Don Rawitsch -

Computer use in'schools is growing rapldly, and the social studies
‘classroom can be an important. part of a school's overall 1nstructlonal
conputlng program Very often a lov of effort goes into: purcha51ng the :
‘computer equipment 1tself.7 But edufators are becoming aware that obtaln-'
ing quality courseware for those c mputers is every bit/as important
o Courseware,-referring to a cgmplete lnstruct;onal product which -

r : o ) ke :

1ncludes both software for

the teacher, 1s ‘not the only way/to-use the computer for soc1al studles‘

‘ act1V1t1es.* Fcr example, word rocessing, a gene alized utlllty, could f
be used by students tc write r search papers: But the use of courseware:j
to teach material in th= current social stud1es currlculum w1ll for some

 time remaln the predomlnant method of using- computers in theuclassroom.

4 The first problem is to f1nd the courseware. Of greater lmportance‘
is the need to evaluate what/ is found. Computers,shOuldjnot:be used.. '
because courseware exists. /It is tempting to believe that dne must have

-~ computex- expertlse to evaluate computervcourseware?'EBut~the=mostOImpor-”“

~ tant word in the term "1nstructlonal computlng" is the first one, and

- many_ of the factors that go . 1nto evaluating courseware are the same ones

'educators were &pplying to all’ 1nstruct1onal mater1als long be fore com-

puters entered the classroom. ™ - o e N

[

.Locatlng'courseware

t

As many social stud1es educators have come to lament, there is not
currently a wide selectlon of courseware avallable for the social
studies. (See "Educational Software- A Taste of What s Available for
Soc1al Studles," by Millie Ls Cohen, in The g;;putlng Teacher, December

1982, for a-survey of the market.) "More is undoubtedly in the offlng,

but it will not come as fast as in more popular "baslc skills" areas. -

Reprinted from- Social Educatioh 47, no. 5 (May 1983), pp. 331-332.  Used
by permission of the author and the Natlonal Councll for the Soclal

Studies.
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| Some effective ways to find new courseware'would include the follow-
tng: ‘ , L _ ‘ | v . .
~=Watch the. catalogs of major publlshers and guery pub  isher repre-'
sentatives whom. you meet. '
—-Visit computer'dealers: : v
~-Read magaz;nes devoted to lnstructlonal computlng..
. '--Attend instructional computlng conferences. o
--Utilize local services such as computing’ support organlzatlons
and:colleges-and universities.

%

Matchlng Your Machine . ' V

L}

°. A prellmlnary hurdle for determlnlng whether -a courseware product
wlll meet one s needs is verlfylng that lt will run on the computers N
. avallable. Not all courseware works on all computers. Thus, the follow=-

ing computer cons;deratlons must . be kept in mlnd when readlng product

3
-

descrlptlons- - S i '

"1, Is the product deslgned for the brand of computer to be used?-
(Courseware for Atari computers won't work on Apple computers ) )
. 2. Is the product deslgned for the model of computer to be used?
“”WCourseware for” the'Atarl ‘800" ‘might-not-wor “on'the’Atarr»400‘r~»~»»“=~w4¥w
3. Is the product deslgned for the storage dev1ce of the computer
to be. used° (A product om a diskette won't work“on a. computer that usesb
a cassette recorder ) o _

‘“4. Is the product deslgned for the memory capaclty of the computer
to be: used? (A product that requires MAGK" of memory space won 't work
on-a computer that has only M32K" of memory space. )

5. s the product deslgned for a computer language avallable on

the computer to be used? - (A product wrltten ‘in the Pascal language won' t

" work on a computer that uses only the BASIC language )

Instructlon-Related Evaluatlon Factors

The factors 1mportaqt in evaluatlng a courseware product lnclude
several ltems that would apply to judging __z lnstructlonal product.
These items as a group are. “the most crltlcal to ‘the evaluatlon process.
Moreover, they are not’ unlque to soclal studies material. erte down '
your(own,llst_pf 1mportant 1nstruct1onal factors before studying7the
list below (which is not meant to be exhaustiwe). A '

€0
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1. The subject matter of.the;courseWare'must:fit the teacher's
plan.v S . ' e |
2. : The subject matter must be accurate.. ,
3.. The eadlng level of the materlals must be approprlate for the
students. - ‘ ' ‘ '
4. The activities must be of appropriate'length ' _
5. The act1v1ties must be sequenced for effectlve learnlng.
6. Instructions must be cleax and conclse. '
7.  Correct grammar must be used. .’ ' f'
é. The materlals ,must motlvate ‘students,
9. The materlals must be socially acceptable (e.q., avoldlng
objectionable stereotypes) - T '
10. Student materials must be attractlvely deslgned.r
11. Teacher support ‘materials must be complete.' ,
only if many of the abobe crlterla were met would cost become: a
factor. Inexpenslve materlals are not deslrable,lf thelr 1nstruct1onal‘
qualities are' substandard. T V '

.
4

Computer-Related Evaluation Factors

Certalnly the computer as a dellvery device for 1nstructlonal
activities has some unlque character1stacs~ The total llst of courseware
evaluation factors should include some of this nature. '

If act1v1t1es are worth 1mplement1ng on a computer, they should be :
taklng advantage of computer capabllltles whlch are not avallable through
other methods.- These wouldxlnclude the ability to produce random events
and responses in an activity, -and spec1allzed graphlcs and sound tech—'
nigques that enhance the presentatlon of ‘the materlal

Any particular. courseware product will be used in a variety of j'
situations by a var1ety of teachers and students. Thus, its design ought
to offer user control over its operatlon. For example, the movement
from one screen of 1nformatlon to the next can be user controlled by
presslng a key to accommodate d1fferences in readlng rate. Also, the
product could offer opt1ons in terms: of how much act1v1ty will be pre-
sented in one student session and the- d1ff1culty of the materlal or

skllls to be covered.

T . . 61 o .. . . .Q
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No: product will ever be used in all situations as it was intended,
often students, either’intentionally or not, wiil respond to questions
asked or choices offered in a way. contrary to instructions. The. course~
ware should be designed ‘to handle such cases smoothly. For example, if
the instructions say, “Type a rumber from 1 to 4," and the student types

-5, the computer should repeat the instructions and give another chance
‘o respond. o |
If, given a choice, a student asks for lOO 000 state capital ques-
tions, ‘the computer should determine that this response is unreasonable
- and request a new choice. Student input considerations such as these
' should be incorporated into courseware design. In testing a courseware -
product, teachers should deliberately type in inappropriate responses to
check ‘this design aspect. . ’ T |
, This set of computer factors, .use of computer capabilities, user
'control options, and input handling, is not exhaustive but. suggests some
:Pey considerations. In any case, technical factors related to fcourseware

design should not overshadow the importance of instructional concerns.

The Evaluation Process in Perspective

eyt W 2D

""""’Several “aiuthors have’ attempted to create universally éompIétE’liSt
of courseware evaluation criteria.” This may be a useful intellectual
exercise but at the same time it might blow the evaluation process out
‘of proportion. The amount of effort put into evaluating a product should
be related to the value of the result received. _

For example, consider the amount of choice available. If a teacher
_seeks a courseware product that covers concepts related to the explora-
tion of new geographic territory, and finds there is only one on the '
-market at a reasonable price, the evaluation process will be’ quite brief.
One either chooses that product or none at all - If the product is of
reasonable quality, one might be inclined to buy it Without extensive
‘analysis.so that students .can obtain some computer experience. On the 1

other hand,’ if five products are available, a more detailed evaluation

would be needed to differentiate among them.
Consider how much evaluation data Will actually be helpful in making
a decision. Can a person really digest all Jof the information generated

by a 50~-question evaluation form? If not, the form is too lengthy to be

B ., - 62 .J . ‘ "
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usefulﬁf In some cases, one question might be enough to make a flnal
decision on a product. Courseware that has excellent quallty on\all
‘criteria except that it includés SeXlSt stereotypes will be unacceptable
to teachers for whom such stereotypes are offensive. . '
Consider the amount of money at stake. It'makes more Sense to spend
more evaluatlon effort on a $500 courseware product«than on one that

costs $50

Summary * ‘

| The use of computers in the classroom is new to many educators.

Thus, they conclude that the evaluatlon of computer courseware is also a

i new endeavor that requlres speclal skllls and tralnlng. Thls view 15,\
for.the most part, unfounded,‘ It would be helpful to learn some’ new: |
information about factors related to effectlve deslgn of computer materi-
als. " However, many of the factors lmportant to social studies teachers

- are those whlch they have been using for some tlme to evaluate other

-

types of learning materials. R "i.w. :
_ One could easily deslgn a workable evaluation form based on thls
knoWledge. A variety of publlshed 1nstruments also exists. No matter '
what’ method is used, the effort expended-should be . scaled to the exten- '
 siveness of product choice available or the 1mportance of the dec1slon )
_'t6 be made. | . "
' Courseware evaluatlon will become more lmportant as the number of
”products grows. Having to put more effort into evaluatlon will be a
reasonable price to pay in return for 1ncreased opportunltles to use the

computer's potentlal in social studles 1nstructlon, oo “
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’ ' ' ANALYTICAL CRITERIA FOR MICROCOMPUTER-BASED
SIMULATION/GAMES
By Roger Berg

-

Professionals in.education can have more than one role. Their‘roles

/ are characterized as practitioner, researcher, and‘developer. Practl—
- tipners are expected to operate in a variable and real world. and try to

;control those events which would promote skllls, knowledg&, and attl-

tudes. Researchers have uncertaln theory to gulde them as they try to

advance understandlng. Developers have tasks to perform which are~not

4constra1ned by the real world of students and schools nor the. necesslty

of adding to present understandlng. Developers attempt to proV1de
instructional materials and act1v1t1es for use by practltloners and, it
is hoped, reflectlng the accompllshments of researchers (Schwen 1977).

There is a knowledge-productlon-to-use contlnuum lmplled by these roles.

va.These roles and the different products of educatlonal ingquiry that they

imply have ban suggested as approprlate ways to deflne the pOSSlble

missions of teacher educators by the American Association of Colleges of

Teacher Education (Howsam et al. 1976). . , )
Hav1ng ‘all three roles to satisfy leads to diverse perspectlves.

In the past few years, I beganito use microcomputers and was struck by

vthe d1fferent experlence they provided from the slmulatlon/games I had

—

used with students. As I read available reviews, I was often dls- o
app01nted because I found them. not very helpful to ‘my understandlng of »
the programs they reviewed. Their checkllst-approaches were usually hot. .
appropriate. I found the reviews neglected either social'studies/social
science or 51mulat1on/gam1ng or, in some cases,. computer-based educatlon
criteria. Furthermore, the audiences for whom these reviews Were wrltten
seemed to be relatively. unsophlstlcated practltloners who were looklng
for materials beyond drill .and practice in an area,'soclal studles, whlchj
had little of even that mode. As someocne who sees himself as4a_sophlst1-
cated practitioner'of simulation/gaming, a deyelopervof»some simulation/:

v o N X RS e
¢ ’

Excerpted from a paper presented at the'annual meeting of the Social -
Scéiénce Educatlon Conference, Athens, Georgla, June’ 1983. - Used by per=~

‘mission of the author. v . v -,

. .
-
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gaﬁesn and a sometime consumer and retailer of research about Bimulation/,
games in my classes, I decided to find some ways to improve the analysis
of microcomputer-based social studies simulation/games. ' R
A In this paper I try to identify analytical criteria gleaned -from
reading, practice, and reflection.. These criteria may help practitioners.
make better decisions. They may help developers clarify their tasks in
the development of microcomputer-based social studies simulation/games.
And finally,-since one discipline's assumptions are another discipline's
objecte of'inquiry,'the suggested criteria may lead tod some research
questions.. o ‘ A
There are several sources from which ¢riteria might be derived.
T£\> paper focuses upon those aspects. of simulatlon/games ‘which might
_ best illuminate ways to make decisions about microcomputer-based social"
studies slmulation/games. Nevo (1983) notes that "known standards set
by experts or other relevant groups or the quallty of alternative

objects" can be bases for evaluatlve criteria. Thus, only areas which

Nbcrlterla for analysis of nlcrocomputer-based social studies
simulatldnl ames will be explored. These areas include research and
evaluat1Ve’llterature about 51mulatlon/games, instructional de51gn, and
1nstructlonal psychology, as well as the literature of the social- ’
studies. *
. The follow1ng questlons will serve to focus thls inquiry int: micro-
computer-based social studies sxmulatlon/games-
1. What are mlcrocomputer-based social studies simulation/games?
.k 2. How effeotlve are simulation/games?
3. How effective is computer-based education? p K
4.  How aregsimulation/games reviewed?
5; How is microcomputer courseware reviewed? .
6. What can be learned from 1nstruct1onal theory about micro-
_computer-based educatlon and.- simulation/games? 5 ’ '
7. < How might mlcrocomputer-based social studies 51mulat1on/games
be rev1ewed? . : - v
. The answers to these questions may help practitioners, developers,:.
 and researchers in the1r~pses of mlcrocomputer-based social studlesA? :

3

- simulation/games. : ' . v e

a .
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[Ed. note: We have omitted maveral of the above soctions due to
space limitationa; we have included Only thoae that are most diroctly

related to evaluation }

How Are Simulation/Games Reviewed?

. " There are few large sets of criteria for the analysis of sdmulation,
games. Horn and Cleaves 11980), the most complete single source of ana-
1lytic criteria, contains formats suggested by the editors and other
formats proposed by the individual egsayists and reviewers. The cri-
teria, although common to all Simulations reviewed in evaluative essays,
are applied differently and selectively by each of -the authors.

However, it can be concluded that the folloWing skills and activi-
ties are appropriate categories from which c:iﬁeria for most.simulation/
games might be formed- '

Information Processing}-analysis, planning, gathering information

Proposals and Lawmaking--oppoSing proposals, voting on proposalsg.
writing proposals _ . ' )

Group ActiVities--debate,“diséussion} problem-solving

Human Relations--competition, interviewing, forming coalitions,
persuading ' .

Role Playing--as an individual, a group role, a work function,
switching roles |

Resource Management--survival, maximizing resources, managing
resources, ‘trading resources ‘ '

‘Evaluation (exclusive of debriefing)--self, by peers
Other criteria include simple continua dealing with model validity,
flex1bility, clarity of rules, depth of content, and quality of accom-
panying materials. 0 ' . : -

Individual ‘evaluative essays also suggest some particular criteria
'for-analySis. A review of ecology 31mulation/games rates these simula-~"
tion/games on the extent to which content awareness and social skills
might be learned (Schaefer et al. 1980) " An economics: evaluation essay
classifies Simulation/games by how much they promote competition, com-
promise, and cooperation (Pascale and Ehrman 1980). The "percentage of
tlme allocated to affective considerations" was used to classify 51mula-

tion/games about energy and enVironmental quality (Bottinelli 1980).

L
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Futures gimulation/games wore ratod by which valués were promoted’
(Plummer 1980). A raview of 9imu1ation/gnmea on the topic of inter-
national relations suggekts that there ig an inverse rolationship between
fluxibility and abatraction (Suransky 1980). Finally, the theoretical ’

gchools represented (vnluos'clarification, reality ‘therapy) became the

basis for classifying self-developnient simulation/games (Farra 1980),

‘ : i I
How Is Microcomputer Courseware Reviewed?

There are as many systems for reviewing software as there are for
reviewing simulation/games. Most of'these software review systems can
be categorized aq’consumer information systems and/or general review
systems to be applied by the consumer. A second level of review systems
are those designed to be apélied by review teams but which use a common
format for all courseware. A third level would use 5pec1alized formats
~for different instructional models applied by review teams.

?here appears to be an anomaly in the conventional wisdom about
currently available courseware. On the one hand, many would agree with
the assertion that "95 percent of all the programs carried should never
‘have been offered for'sale" (Grayson 1982). On the other hand, "chil-
dren in the Computer—Assisted Tutoring System at Teachers College have
worked eagerly on a software programAthat-adult educatdrs said was quite
awful" (white 1983). Similar successes were reported by early users of
person/ascendant and . machine/ascendant 51mulation/games.

Consumer information and general review systems can be found every-
where. tThe consumer information systems are filled with shibboleths
~ about not purchasing any hardware until one has decided which software
meets one's needs and the importance of purchasing enough memory. -Educa-
tional consumer information review systems are. a little more helpful.
These include information about “the availability of preViews money-back
guarantees, easy backup of diskettes,,and field-test data ("How to Find
Good Software" 1982). General review systems are also widely found.

They seem_to be ‘based upon rather simplen descriptiVe, and general models
of instruction. Some general review systems criteria are those which ‘
might be used to select any curricular materials. Other criteria which

" are based upon the particular capabilities of the microcomputer can be

helpful but are likely to be applied rather haphazardly ("The Software

FEN
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A Llne—up“ 1982) Rev;ew systems, both consumer and general currlculaﬂ”br'

.s1mple 1nstructlonal deslgn, are necessary and helpful but probably
should not be the only guldes to a dec1s1on. o '

f The second type of review- system ls more useful, Since teams of
experlepced professionals can apply more sophlstlcated crlterla to
¢ourseware. These systems may report thelr flndlngs ‘on one or more
pages, but these reports are usually based upon’ the appllcatlon ‘of an G

.fevaluator 's gulde by a team of professlonals. The NorthWest Réglonal)u,
Educatlon Laboratory system attends to the potentlal of the mlcrocomputer
more Jthan other review systems. Thls review system 1s ‘based upon a large
and well-gocumented gulde (MlcroSIFT) whlch was natlonally fleld-tested
(Marler 1981) 51mllarly, EPIE and the Mlcrocomputer Resource Center at
Columbla Unlverslty sponsored a study to develop a slmllar 1nstrument.

‘Thls 1nstrument seems to lean more heav1ly than others upon *deas fromwm&
1nstructlonal deslgn and 1nstruct1onal psychology Some aspects of thls
study (Cohen 1982) can be’ seen in the EPIE and Consumers Unlpn Mlcro-
Courseware PRO/f;le and Evaluatlon rev1ew system.‘ A thlrd system, the.
CONDUIT rev1ew system, tends to be’ used to descrlbe materlals for’the .
college level The CONDUIT system attends to the‘concerns of the ;““.'

scholar, the author as - communlcator, the teacher, the student, and the
. o

'computer speclallst (Anderson 1980). Although these three systems are &f’

|
the most. compléte rev1ew systems, they prov1de few expllclt crlterla for
"’analy21ng mlcrocofputer-based soclal stud1es s1mu1atlon/games. E Q:f'iv
N V .
’ ; : . Vlaal, o, v

3
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'ucatlon and<51mu1atlon/Games?

1§0. Instructfpnal de51gn and 1nstructlonal PSYCh°1°9Y b°th c '

v %

- slmular_g_n/game. Martorella (5982 .dellneated the contrlb t%on they cag

"make to text de51gn.;—As Bunderson and Faust (1976) have noted, *Whenever

empha51s 1s placed oh’ hardwaré technology or 1ts deslgn and development g
£y

. \ - b ]
the‘artlstxc approach 1s easlly ad :_edt: Thls has been true\of the f:L‘b

’yof CAI. Instltutlons/or organlza

ent of 1nteract1ve graphlcs,_slmu%atlons, and gaming have tended to

'e prlnclples of systematlc lnstmuctlonal development and to foc}'["
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on the affective and aesthetlc qualitles of their product " The. follow-’
‘ing discussion of possible cont rlbutlons is meant to be. indlcatiVe and
cannot clalm to be more than a sample of posslble analtylcal criteria.
Although it has roots in edgcatlonal psychology, 1nstructlonal _ |
psychology is a relat1Vely new and changlng fleld Over the past 15
years 1t has moved from postulatlng hlerarchlcal structures of learnlng
to uslng artlflclal xntelllgence models to understand learnlng (Menges -
.and Glrard 1983) Instructional deslgn has been on the scene for many

years in” varlous gulaes, but the}Journal of . Instructlonal Design was "%

only begun in 1977 i Together these d1sc1pllnes can be characterlzed as-
the sources for 1nstruct1onal theory. "In turn,- 1nstructlonal theory has
bee& the 51ngle most lmportant source for conceptual developments in’
courseware for micx ocomputers. -From thls llterature, some further crl— -
terla for praotltloners, developers, and researchers may be galned
_ Roblyer (1981) has’ observed that although "selectlng optlmal .
sequences of learn*ng events has by no means reached the state of sclen—.
tlflc procedure, knowledge of learnlng theory does play an 1mportant
part Thls knowledge is lacklng in most programmer-deSLgners worklng in
the fleld today, although the knowledge is readlly avallable. -When v
Roblyer is notlng the lack of learnlng theory, he is partlcularly con— ‘
cerned w1th 1ts appllcatlon in 1nstruct1onal deslgn.' Although recent;i
theorles proposed by 1nstruct1onal psychologlsts have not yet had the’
effect of those 1nstruct1onar psychologlsts writing in that field for_7

severalkyears (Braden and Sachs 1983), 1nstruct1onal designers have

sough 'to 1ntegrate 1nstructlonal,psychology into th%}r declslons forv-

‘ applles thls an- ther algor’ﬁf '

‘As Gagne and B’lggs (1979) and Wager:(1978)fnote, not’ all nine events

are: necess-I in, any lesson, Wager therefore uses those he Judges most

y

. relev'7J" fslmulatlons. Wager says that "thls type of program 1s often
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used to teach the relatlonshlps between varlables by the 'd1scovery
method“ (Wager 1982). Typlcally, accord1ng to Wager, a stlmulus is pre-‘
sented, a response is ellclted, and feedback is presented to the learner
accordlng to an unknown algorlthm The algorlthm mod1f1es the stlmulus
as well as prov1des other feedback°which the learner must ultimately use'
to solve the simulatlon..i S .
Graphlcs are lauded -as hav1ng>great potent1al for computer-based ‘
1nstructlon. Merrlll and Bunderson (1981) apply Gagne s domains of '
learnlng as: organlzlng theo*y to prov1de guldellnes for the use.of
graph1cs in 1nstructlon. Dwyer' (1978) treats the same topic in a text-
book wh1ch cites over 650 stud1es from a var1ety of nearly as .many
researchers. These sourcés are representatlve of those appllcatlons of '
1nstructlonal theory avallable to ‘enrich the ublqultous software cr1—=
terlon ‘which typlcally asks whether or not graphlcs are used well. :

a

°Learn1ng theorlsts w1th varlous perspectlves can lllumlnate lssues

o

games. Dav1s (1980) postulates frames (an 1dea simllar to. P1aget 5
schema), whlch are: structures represent1ng 1nformatlon. These structures
can be bullt up and»retrleved from memorj as needed._ He states- that "..
thelr ex15tence can. best be demonstrated in mathematlcs as students mak:$i
mlstakes and reveal ldlosyncratlc structures. Allen (1975) eclect1cally
comblnes theor1es and apt1tude-treatment interactlon studies to develop
prescrlptlons in 1nstructlonal de51gn for students w1th h1gher or lower

ES

‘mental abllltles.ﬁ Jay (1983) presents some spec1f1c and senslble pre--
scr1ptlons for courseware deslgn and evaluatlon ‘based upon human 1nforma~t'
txon proce551ng ab1l1t1es. Tennyson (1981), whlle not1ng that cogn1t1ve .
psychology has presented a mlnlmum of . 1nformatlon-process1ng theory for -
1nstructlonal des1gners,a asserts that pr1nc1ples rather ‘than 1ntu1tlon
should gulde ‘the design- of computer-asslsted 1nstructlon programs. 'For
example, several rev1ew systems ask whether learner control of a program-ff
is part of a software pacxage. Tennyson.p01nts out that stud1es have
demonstrated that learners frequently termlnate the program before they B
have attalned the program S stated obgectlve.e Tennyson shows how "a .
learner self—assessment component can remedy this s1tuatlon. ’
Gagne classlfles similations as 1ntellectual skllls s1nce he sees .
them as the h1gher order rule-leafnlng component of that doma1n. .Cr1t1cs‘
3 o

. e
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of his theory (Strike and Posner 1977) have: suggested that the learning.

.hlerarchy approach may not reflect the conceptual structure of content
or individual obﬁectives;--*t m?y be suggested that slmulatlon/games,
'either’person/ascendant or machlne/ascendant, might be classlfled as
part”of Gagne's cognitive strategy domaln of learnlng-(Gagne 1972).
Although he seems to reserve this domaln for. the production of novel -
solutlons,_the processes descrlbed 'seem to correspond to. what might occur
durlng the reflectlve debrleflng of a slmulatlon/game.' Slnce Gagne S.
domalns of learning and events of instruction remaln 1mportant lnstruc-
tional deslgn p-inciples, this classlflcatlon‘may be 1mportant for‘both
developers and researchers.. I o

Alternatlve theprles about problem-solv1ng behav1ors have tended to
use, Cybernetic or artlflcal 1ntelllgence theorles to suggest models.f '
Newell (1982) compares paleontology to computer science by noting that
paleontology s "major conceptual advances occurred by stumbllng across
the bones of 1mmense beastles" rather than through theoretlcal predic-
tion. He belleves that some advances in artlflcal 1ntelllgence may also

result from practlce rather tha heory. The foregolng is not intended

to suggest -hat artlflclal 1ntelllgence -does. not supply useful notions.
‘A tutorlal (Steflk et al. L982) on technlgues of expert problem-solv1ng.”
systems,col'latec several notlons useful for developers ‘and researchers.
Greeno (1978) applles concepts and methods of . .cognitive psychology and -

. artlflcal 1ntelllgence to the analysis of problem solving. . Thus, artl-f
f1c1al 1ntelllgence finds many models for problem solving or inquiry.’
Tradltlonally, at least for pedagoglcal purposes, the soclal studies has
po51ted a method of 1nqu1ry or problem solving. Strlke and Posner (1977)
discuss the‘epistemological position that the .above approaches demon—:,-
strate and contrast it with' the tradltlonal posltlon that the soclal

[y

'studles has espoused. B

1 . - . . N
. S .

~ How Might Microcomputer-Based Social Studies Simulation/Games Be Analyzed

and Réviewed? - SRR

" Coombs (1978) predlcted that mlcrocomputers would lead to greater

use of slmulatlo"/games. W&.Delphl study of trends in the produptlon of

1nstruct1onal materlals conf;dently oredlcts that slﬁhlatlon/games w1ll_'

,,1ncrease in popularlty W1th the . prollferatlon of mlcrocomputers (Dayton

ey . 2 ’ .0



1981). Both predlctlons 1mply that all three professlonal role groups |
will need better analytical criteria. . '
There are three issues yet to be dlscussed. First, the idea that
.speclal criteria can be used is explored. Second, the use of‘sOcial' »
sc1ence models is 1dent1f1ed. Third, some examples that justlfy the use
of m1crocomputer—based social studles slmulatlon/games are dlscussed.
'In concluslon, some questions which mlght prov1de a framework for the
development of criteria are offered. ' ‘
B Several writers have suggested ways to improve the rev1ew of course—
ware.' Cohen (1983) has suggested that a dlstlnctlon be made between
’general lnstructlonal attributes and those specific to the deslgn of
m1crocomputer courseware., She supplies some generallzatlons to be con-
sidered in the design of courseware. - Roblyer (1981) compares ‘the PLATO
uand Standford/CCC models for cour seware deslgn. Besides notlng‘some -
essentlal crlterkﬁ,.he suggests that d1fferent1al‘crlteria;are also use-‘
ful. It is suggested that besides the local program critéria that prac--
titibners oftenvuse, special.oriteria be developed to-reflect the par-
.ticular design requirements of simulation/games. ‘ |

4

_ . The l_terature of slmulatlon/gamlng demonstrates that’ soc1al sc1ence‘
.'models can be used for instruction (Greenblat and Uretsky 1977 Greenblat
and Duke 1975 “Inbar and. Stoll 1972) Outslde of social stud1es, social
science, and slmulatlon/gamlng llterature, there is little acknowledge-
ment of these models. Lave and March (1975) prov1de four baslc social .
science models. ch01ce, exchange, adaptatlon, and d1ffuslon._ These
might serve as bases for practltloner dec1slons and developer plannlng.b.

My experience has been that many ‘in ‘education cons1der slmulatlon/

- games as. games and therefore frivolous and unnecessary. act1v1t1es. How=
ever, there are several justlflcatlons that developers -and praékltloners
might use for mlcrocomputer-based social’ studies’ slmulatlon/games.

"Slmulatlon/games can be among the most easily managed,forms of actlon j.'_
Jlearn1ng (Mehaffy et al. 1981). Klassen and Raw1tsch (1981) point out

bthat m1crocomputer-based social studles slmulatlon/games can prov1de the

- laboratory experJ.ences that the ¥oc1al studies’ has usually lacked _Cohen -

and Bradley (1977) "used a simulatlon/game as the third cogn1t1ve task,

problem solv1ng, in Taba S 1nstructlonal strategy. The 1ncorporatlon of

[
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such perspectives into software and the reviews analyZing software may
‘help establish the eduﬂational relevance of the activities- themselves
rather than the content and concepts included.
N The folloWing lles of questions can-be used to develop criteria
for the analysis of .a microcomputer-based social. studies ‘simulation/game.
. ‘The practitioner would want to. know: : - -
1. Where does it fit in the curriculum? | . )
2. Are there enough support materials so- that other students are
occupied profitably° '
3. Can all students use this software with understanding°
4.  How much content does' it carry? T : ' .
5. Which classroom organizational changes must be made in theuuse
~of this program? N R
6. How well do students learn when this software is used?
7. What extra work for the teacherAis involved in the use. of this
software? » ' o | ‘
’ 8. Besides information from student use; what information is:
-available from teacher use of this software? ;
~ The .above concerns . are generic to new users of microcomputers ‘in the

3

classroom. _ B A
In addition to answering new user concerns, reviews should, on the -
descriptive level, inform consumer concerns about matters such as the
availability of preViews and -copying policies. Beyond. these two levels,v
there is the general level -of instructional and courseware criteria. |
This level assumes SOphistication on. the part of practitioners. The .
questions that address instructional and courseware criteria might :
-include: - A = ’ '
‘9; How; does this program compare in learning efficiency with
instructional alternatives? v
.10. How does this package affect attitude toward a subject?
11. Can groups of students or a whole class efficiently use this
' software? With what results? _ Under what conditions? ‘
. ‘'12. With which instructional strategies might this software package
be coordinated?

£y A l3., What record keeping is supolied by the program°
. R -




14: Is there an instructional design theory for this package? If
. so, what are i¥s assumptions and what does it predict as a result of
using these materials? ; ,

15. What use is made of the graphic capabilities?

16. What use is made .of interactive capabilities? ,

17. Are other instructional materials available for teacher as
well as student use? ' J; . ' ‘ ‘ . -

The above list suggests question$ to be_ashed of all microware. Sources

»_;Clted would indicate speCifics. | ' : S {

Ai' A third list focuses upon criteria more appropriately ‘dpplied to

microcomputer-based social studies simulation/games.

18.3 What is the model this simulation/game teaches?

19:\ Which social- science concepts and generalizations“might be

‘_taught by using this ‘program? 7 o v
20.. How many and which variables are managed in ‘this simulation/

game?. . ' v ' ‘

21. How is the algorithm flowcharted?

22.' How much role flexibility or adaptation is possible°
A 23. ‘What kind of information, processing or thinking skills are
used by learners? . - '

24. What proVision is made for evaluation of the learner by the
program, the learner by peers, or the learner by him- or herself?

L 25. What kinds of group skills might be promoted by the ‘use of
this package? _ _ . ,

'~ 26. Which special criteria might be applied to a class or category
of simulation/games? _ o o . .
This third level should supply enough analysis to satisfy most. practi-
"tioners. S )

Developers and researchers need information from a different per-.
spective. Researchers and . developers need to find ways to answer. these'
'questions about microcomputer-based social studies simulation/games as
an instructional strategy: _

~1. Which are most effective to teach particular objectives?

2, . How can graphics theory best be applied?

;3,,- Which interactive techniques are most useful for this strategy?

4. ¥ ch many and which variables can be managed by which learners?

e
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5. 'Isrthere'a model for adapting board games to this strategy?

6: Is there a model for adapting person/ascendant, whole class
slmulation/games? ' ’ ’

_7. ' How effective would a branched dialogue be for debrlefing?
8. Given that dlskettes can be used to store student responses in |
an uncoded (albeit limited) and coded fo and these responses could be
transmitted , what migat be learned fromiese data? )
9. Since this strategy, at present, seems to lack the affective-
risks. of people/ascendant slmulation/games, what effect is there upon
cognlti"e and. af fective outcomes? o i
10. Do current prescrlptlons from research about  graphics need to
be revised in this medium and/or strategy?
11. Current soclal studies texts use more than 50 percent graphlcs
up. to age nine. What mix of graphjcs to‘text is most appropriate for
dlfferent ages using this strategy? ' < T '
12. Can artlFlclal 1ntelllgence eXpert problem-solv1ng systems
serve as models for this strategy° '
13. How mlght videodiscs be 1ntegrated with this strategy?
_ l4t What effects might students using personal or school mlcro
hardware and software at home have? i . A ‘ - ‘

15; There are several frame games now in the person/ascendant mode.’
These are simulation/games that can be used with a variety of'concepts
and topics. Can similar frame games be developed for this strategy°

16. lmulatlons have been played 1nternat1onally but microcomputer ‘
-technology now makes this’ opt1on available to all. What effects mlght
this development have? ) » ' - ’

17. What changes in school organlzatlon mlght thls strategy and
1ts accompanying technology cause°

As researchers, developers, and pract1t1oners begln to address these

questlons, more analytlcal criteria will emerge.
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EVALUATOR'S GUIDE FOR MICROCOMPUTER-BASED : '
INSTRUCTIONAL PACKAGES | .,

e

\ . .
The complete guide developed by MicroSIFT, a cIearinéhduso for

microcomputer-based educational software and courseware, /provides back-

ground information and forms\to aid teachers and other dducators in eval-
uating available microcomputer courseware. . The .evalua 1on process com-
prises four stages: (l) slftlng, which screens out those programs that.
are not instructional in nature and determines a package's Operatlonal
readlness and hardware compatlbr}ity, (2) package description, 1ncluding
program format, instructional purpose and technique, type of package, “\-Q
available documentation, and the hardware configuration necessaryrfor
operation; (3) assessment of the content, instructional quality, and
technical quallty of the package; and (4) 1n-depth evaluation, which is
not described in the guide. This excerpt explalns the kinds of 1nforma-"
tion needed in the second and third phases and dlscusses some of the
.factors to be considered in compleclng a courseware evaluation.

(3] -

Introduction
A ' - .

Purposeﬁﬁ - o : o A e .

Except in 1nstnuctlonal 51tuatlons where student programmlng is the‘
primary dctivity, microcomputers can be used to assist the lnstructlonal
process effectively only to the extent that quality software ;s ava;l-n
able. ' ' '

Thls Evaluator's Guide has been developed- to prOV1de background -

‘information and forms to aid teachers and other educators in evaluating
educatlonal software and courseware. .Two’ forms, "Courseware Descrlptlon"

.and "Courseware Evaluatlon," are descrlbed . ”

[

Excerpted from Evaluator's Guide for Microcomputer-ﬁased Instructional
Packages, ED 206 330 (Pogztland, Ore.: Northwest Regional Educational
Laboratory, 1981). Updgted information provided by the Northwest
Reglonal Educational Laboratory. This work was developed under contract
with the Natlonal Institute of Educatlon, U.S. Department of Education.
The content does not: necessarlly reflect the: position oYy policy of that
agency, and’ no OfflClal endorsement of" these materlals should be
inferred Used by permlsslon. :




The forms wars based on those developed and- usad by the CONDQ;T-
Project for evaluating computer-based instructional packages for post-
secondary institutions, with additional concepts adopted from forms

developed by other organizationa and individuals. _ .
The Evaluator's Guide was originally designed to be used by school

’;personnel participating in the courseware evaluation process of Micro=-
SIFT. It has been found useful by individual teachers or others wishing
to evaluate courseware,before purchasing, and as'a supplement to pre-.
gervice and inservice .courses concerned with thevdevelopment ‘oxr use of
computer-based applications.

- Process : . ,P.

In December 1979, under .a contract with the National Institute of
Education, the Computer Technology Program of the Northwest Regional
Educational Laboratory.began designing a clearinghouse for microcomputer-
based educationral software and courseware. The clearinghouse, called
MicroSIFT (Microcomputer SoftWare and Information for Teachers), has as
~one of its'goals the development and implementation of an'evaluation“
process and: related 1nstruments for such courseware. '

The design of MicroSIFT 1ncludes:a selected network (SIFTnet) of
significant centers of)instructional computing act1v1t1es at the K-12
level. The centers ate large school districts or regional consortia or -
.other education agencies where full-time 1nstructional conputlng staff o
éxist, and which have a hlstory of development, evaluation, and 1mple-_{i'
mentation of 1nstructional applications of computers._ This network forms
the basis for the_ evaluatioh process. o

The four stages of the evaluation process 1nclude:5'

1. Phase 1—-Sift1ng. Sifting is the first look at a package. At
this time, those programs that are not 1nstruct1onal in nature ‘are
screened out. In addition to a program 5 instructional value, the 51ft-
ing phase determines a package S “operational readiness" and 1ts “hard-~
ware compatibillty“ status. The MicroSIFT staff completes this stage.b'ﬂ
If the softwafe fails to meet the MicroSIFT standards for’this phase,'b',

2. -Phase fI—-Description. In Phase II, one'briefly describes the.

the evaluation terminates.

package, specifying the program format, 1nstruct1onal purpose and tech-
T~ ,

o2 §3
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- iggm"ry
py Nl
The summary rev1ew becomes_xhe MlcroSIFT evaluaﬁlon of th§ P

The eValuatlons may or may not ldtlude observat

' evaluated by ‘a network 51te expert who then c?mpletes
4

N

AN
-c’ Conm tlon of ﬁhases I through 111 take

package,;ﬁf“'f 7;‘?'«\ l"n' *i.
' 74; Phase IV--in-Depth Evalua ﬂon._ Soﬁ%li'

complex{\;a:r amouﬁﬁgof currlculum

‘g;iall the components necessary to make

age? ﬁ@ndeed determlnlng the" ex15tence a

Th “Courseware Descr p;von. form ndentqfleﬁgthe lnformatlon neces-'

sary for evaluatlon and us ',f a,packaQe.. Ingsome cases, a llst of com-“

poneqts 1s 1ncluded. 'Hn; complete package, all the | 1nformatlon should

be readlly avallable ln the program.and support materlals.. If some

1nform tlon 1s not provlded 1n’the package, you may be‘able to 1nfer

some o 1t by autrlal use of the package. \

Some sectlons of the "Courseware Descrlptlon" form are dlscussed

below.. "; .v.i 171_5 RO _' - ‘;ﬁ" I P
. ,'I" : ' = ' '
'¢-Hi;_ Verslon Evaluated A verSLOn number, a date, or hardware

‘7-

lqentlfler that dlstlngulshes the spec1f1c package on whlch the evalua—

G o S, S A ot :‘»
tlon 1s based L yw._ EZ_ S BEENEE I -




o

2.- "Producer.. The origlnal source (developer, publlsher, author,

L

1nd1v'dual) who‘produced the packagé.

Subject Area.. ‘A dgeneral area such as mathematlcs, readlng, or”

‘ lstory. ] 4‘

L] u. B . g
4 ‘ SpeCLflC TOplC._ A subset of subject area such-aslmultlpllca-

E S

tlon,ﬂphonLCSy or World War I

- T Grade/Ablllty Level The grade level, grade range, ox other )
fablllty-level 1nd1cator for whlch the package is lntended 'Pe
6% Requlred Hardware. Identlfy thetminlmum hanware requ;red for -

'Package use.v B , A " . . . .

RS

. a. Computer. (brand, verslon)

% b. 'RAM amount ' , fL

; 4f c. Mass Storage Dev1ces (dlsk drlve, cassette) Qif”

d. '0utput Dev1ces (color or black-and-whlte monltor or TV,]r

fprinterfﬁ_fj: o C ,Wmf Y:‘ j~uq.j_ﬁ’ _
S é: _Other Perlpherals (joystlck, paddles, vd@ce synthesl
,“‘ f. 'Spec1al Electronlcs (clICUlt cards,6 ntergacesg‘ L 1
_97.- _Avallable for Hard Dlsb.‘ Indlcate whether the software can be |
'copled‘onto a0central dlSk syStem for a: cluster of computers, thus maklng
it avallable for more ‘than one’ computer at a time._’ ,"?”.” 3 o
| . -a Requlred Software. Identlfy the language,gopgrating system,.&y.
and utillty software requlred to Lnstall and use. the appllcatlon software\
in the package._ Include any drlverS,-suhroutlnes,loréspeCLal software '
;:requlrements not in the package or standard in the hardware spec1f1ed
C 9.
ﬁfrom casual @opyln' through Software ox' hardware means..f j‘{l

; &2
10., e medlum the software is stored

Software Protected, Indlcate whether the software 1s protected
. c} _

3

Medlumfo_ Transger.ﬁngfck'

h

| ) T ' IR 2

on. ,‘4 B :-' ".‘ N L 2. .
ll. Back Up Pollcyw Note the pollcy ofethe producer Ln prdv1d1ng

‘back—up coples of programs in a- package, whether through prov1d1ng it




' Cl3: Instructional Purposes anamTechniques. Indicate the techniques
: employed in the package (e,g., remediation, standardginstruction, enrich-
ment, assessment, instructional management, authoring, drill and prac-' &
tice, tutorial, information retrieval game, simulation, problem solv- ‘
ing) ’ N R f . . ﬂﬂ ' ; i‘- o
l4. Documentation Available. For the items in_ the package, lndl-i
cate whether the documentationfis in printed supplementary materials or

is contained in the program.wr

15. Objectives. List the purposes, goals, or objectives that the

«._package is intended to achieve

gﬁﬁ R 16.} Prereqtisites. Describe the experiences, skills, concepts,
”: understandings, maturity, and- ability levels which the intended user
£3 A .

A
‘should posSEss for successful use of the package.
17. Package Content and Structure. 'g - '}5

LN

‘5"

:éqw.fg- A, Abstract of Content This information should be available

. in the” naterial oroVided by ‘the producer of the package. However, you

may ‘wish to add comments if the description is incomplete or inaccurate.f
. ' T e
e .b General Content. Describe the general,gontent domain of
) iy . . . . é_‘

‘the package.

:'c., User s Role. Describe ‘the dimension of user control oveg(‘
@ Q R

frate, sequence amount type, and content of problem examples, if appli-
-“'cable. For example, "The user determines how much time will be .allowed

- for solVing each’ problem. "The user defineS‘the number of hospitals,
*q

1the amount of . medicine available, and the quantity of pesticides used

" for. mosquito control " A

o - Instructional . Describe the instructional L

'ufstrategy used in the coursew f' :; example} "This is a drill and',

practice program designed to increase student proficiency and speed in

solving quadradic equations. © "This courseware\Simulates a malaria con-
. Y

Atrol situation by determining cost-effectiveness ‘and impact of the-: vari-

Iables selected by the user." o . . _ S

. T e.“ Instructional Integration. ‘Describe the. degree to which-
'the package is or can be .an integral part of instruction. .For example,
it may be intended as a ,.random or casual supplement, chosen by teacher:
: for stﬁaent, one of several options. On the other hand, it may be the

;only way an inportant topic can be addressed with a student actiVity.

2 ‘ " noJ;@. ST e
« s 850 0

. A




£.

act1v1ty ln the program.. For example;E"The program contains three major

sectlons. “a presentatlon of: an examp_ a sectlon of controlled user

act1v1ty, and a sectlon of uncOntrolled user exploration "

1nfornatlon ln‘tbe "CourseWare Descriptlon" form 1 avallable. The

rating of the 21 items on»the form is - tq be the startlng point of the

eva’uatlon. The sectlons'o

‘.

are to be completed

te ackage" is used

maklng the evaluatlon

" NOTE:- The descr;ptio the Ltems on,ﬁhe followlng pages

”are 1ntended to be suggest ong “for coﬂslderatlon in arr1v1ng at a Judg—

ecé arliy checkllsts,vare not, ln order

ment on the ltem.: They are‘not
=1

- &

‘f poss:.ble c ns;deratlolxs. ~“The

of lmportance,.and are not exhausfr&éz

o

4

Content Characterlstlcs A . .

v,l,, "'The content 1s a_gurate. Possible problems in content accuracy

\ ’ . . M i
include: . "~.° . xf F

~a.:"gCutdated:iinformat';onuor instructional approach.

“Ehgivaactual_er&

Q

ERIC
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¢

;.d. fbversimplified’model or exang

- e.” 'Improper use of statiStics.' )

o Inaccurate graphs or dlsplays.<-.”

' ”The content has educatlonal value. Any decLSLon on thls 1tem

I'. - ) ”‘il‘ N ((
: Wlll ﬁgﬁhighly subJectlve.& nge cons;deratlons leadlng to a p051t1ve

]udgment mlght include: J‘Qf.

ra. “The content ‘and ob]ectlves are addressed in common school

currlcuha. o AR

b.  The knowledge and skills involved have utility in. some

o -

'aspectfof.life. ‘ L S S
,n[ C. An 1nstructlonal 51tuatlon -can _be env151oned in whlch the,

package would.be useful. Ea -1- . g‘f S -'*,

P

d. ; Use of the .package enables you to learn somethlng about fﬁ

’the nature or needs ‘of the student. USlng 1t _ . S
,} _ v ‘_e.. The content of the package is- central to the Subject m“g_,

T
2 SRR -

. R T

- o e

el

. ethnlc, or sex groups may be overrepre-v
.'-" . J B Lo .

\—y [

lf;"“ b. SOme racialq_ethnlc, or sex groups may be - portrayedéln

s

terms that are 1nd1cat1ve og%false generallzatlons about +the charactgr-
: 1st1cs of that group. - - L"n, L et au'_//?fT‘ A
e , . R U R A : ’ o

Instructional;Characteristics

”4. The purpose of the”package‘is well deflned Purposes, goals,'

~ and objectlves may be in the program or. 1n user support materlals.- The
1dent1f1catlon of lnstructlonal ObjeCthes is 1mportant to the transfer—_

ablllty and use of an 1nstructlonal package.

f a. Objectlves should be expllclt, rather than rmplled

b. Objectlve statementseshould be clear, i. e., unamblguous

and w1thout multlple meanlngs, succlnct free- %f jargon.,

. c... Objectlvesnshould be stated in terms of expected student
behaviors. . ‘ N . o | _ ‘ .

. _The package should 1nclude both general and specific statements of
. purpose. That is, the overall purpose of the package ought to be con-

cisely stated, with. SpelelC obJectlves stated for speclflc components.
Rasadalt’ 4 . A -7 : M




'”’ - . v ) .
S.;‘ The pach_ge ach1eves its defmned purpose. Courseware'can'be‘

evaluated in much the same way that other 1nstructlon is evaluated, the
7Start1ng place being the 1nstruct1onal objectlves.' Based on these objec-
't1ves, the student using the 1nstructlonal package should learn what ‘the
.materlal sets out to teach, rather than merely being engaged in the |
‘process. ' p" . ' ' L '

The most effectlve way to substantlate this aspect cf 1nstructlonal
quality is through a. sample run of the program, preferably w1th a learner
from <he target aud1ence.v However, if such a learner is not avallable,' h
the evaluator shouldwmake a judgment as to how well the package would
actually accompllsh 1ts .objectives when used by a student of the appro—‘i
prlatn maturlty and ablllty, based on the evaluator s eXperlence with f

students of that type. : w‘

6. Presentation of content is clear and logical? dﬁhe focus of
. S,

.thls item 1s on how the terms, facts, concepts, and prlng%pleswg fthe _

subject matter are presented, rather than on the conte»"

a. The 1nformatf%n is well organlzed 7
bl - The structurenof the presentatlon is ev1de:;
: c. . 2
S
'_clusters.
e.

o f. Examples, counter-examples,&andalll_
}posslble and approprlate.&' R R

fg. ~ The examples are relevant to the pOLnt of lnstructlon.

fOr the target audlence.

7. Tbe level of. d1ff1cultyrls appropni’

a. Th° means of response (i. e, prle cho1ce, manlpulatlng

i graphlcs, s1ngle keystroke, etc.) is approprlatﬁgto the target aud1ence.4

‘ . b. The xeadablllty -of support materlals and program text is

4

) conSLstent with the expected ablllty 1é%21 of ‘the aud1énce. \Vocabulary,

phraslng, and sentence length are speclflc con51deratlons here.

c. Examples and- graphlc‘illustratlons are su1table for the

maturlty of. the student- o wmu.uu_mdv.uy,_~~-~m~-~"“”‘

R

4. The t1me requlred for typlcal student use does not exceed

s,

— the attentlon ‘span of the taﬁggt audience. o .
o e.ﬁ, Slze of steps 1n l?ﬁlcal processes are. sulted to the '

S

‘ablllty level of the s%udent

B
A




. . ‘V“ } N . ) . , .
f.  There are multiple levels of instruction, with diagnostic
and reinforcement routines, for individual dif ferences in the - -target .
. A A .
audience.} For example, the program automatically branches to remediation

o

subroutines if user responses require,’ the program automatically 'f“ -

progresses to more difficult problems- to continually provide a challenge
. to the userx who has mastered the easier problems, or the program auto-
. matically provides easier problems to the user who is haVing trouble.‘

'8. Graphics/sound/color are used for appropriate instructional

reasons. = - " R o , LT -
— N R :
a. Graphics, sound, and color enhanCe rather than detract

v

from the instructional process.

=y

~b. . Use of sound does not disturb ‘others in a classroom

environment.
' c.’ Graphics, sound, an%;color focus attention.on important

content . areas. . : * _Ek'w%
ontent. ; . p

1d.ﬁ Good message design principles are use%vin order to place

. IR o Ny
vfemphasis on(important concepts. T e ! :&“~ ,*w

RS

a. Students are effectively addr; Sed in a\personal style._’

.. b. Narratlves in the program use® ”'or and a conversational <
L c. .The_overall tenor of interagtion is warm,ffgienély, helpA
sful;: - . T , Co e
o d.”f'

e A variety of responses: to student inputs are 56

;hfr;_ Reinforcement is positive and dignified h

"“g. ' A student is left with a desire to use the; package again,'”

.or to pursue the topic 1n otherﬁgays.
-+ by A student is left With

Q -

experience. .5\ ) e
T i. Using the package is a pleasant experience.

" 10. TheApackage effectlvely challenges student creatiV1ty'\

ifa.l- The learner is involved in an active, rather than passive,
' manner ‘in the instruction... For: example, the student has control over as

ERIC

Aruitoxt provided by Eic:



‘many input variables as the program permits, the computer is used in a
"hands-on" way rather than merely in a presentation mpde, or the program
deslgn allows the student as many declslons as posslble.

b. The package provides opportunities._to answer open-ended

questlons that have no "right" or "wrong" answers,‘and glves the student
L e

. [T I

evaluatlve cr1ter1a to judge hls/her own: responses. : A-“l '
‘F;l- The program is de51gned to ant1c1pate a wide , range of -
posslble responses. , —_ IR
d. The student is. prov1ded with new ways of looklng -at the

wozrld..

' e. The package demonstrates a creative meanskdf using the
knowledge belng acqulred by the user, s

A} - .
f. The package suggests areas of further exploratlon or othex

g

activity. ‘ . |
» g. The student is challenged to change an underlylng model

- Lt

“or de31gn anqglternatlve model. .

11. Feedback on student responses is effectlvely employed

Hlﬁ_a. The feedback is relevant to the students’ reSponses and

Lo

therefore “credlble.",) T S ”.e-

%y

i

The feedback is non-threatenlng, yet correctlve when

. 7

necessary. _
¢ c. The feedback is timely, i.e., given with appropriate'fre-

quency and g1ven 1mmed1ately after a .xesponse. . U .gm

remedlates (g1ves cues, h1nts, and explana-

e. There is “quantitative feedback when”valuable. For
example, the program lndlcates the number and percentage of problems

correct out of the number of problems attemp,ed.,

e fL The feedback tells'"whj" the respons w‘" lncorrect. For

[ . s \ Y /
- exampl EYou should have spelled the names . correctly or "Use no.punc-

W .

The ‘judgment of studentVresponses properly assesses the
sconcept beang taught, -not merely its form. For example, is word order
- ] .

more important than the content of the response?
h. The ‘program adapts to the learner by adjustlng the diffi-.

ficulty level of content 2
v'\'! -




12. The learner controls the rate and sequence of‘presentation,and
9 : - ’ N

review. . . : -
a. Student has control over the time allowed for solv1ng
problems, allowing for guickening or slow1ng the pace as the user deems

.;)‘l
necessary.

b. -~ Student has control over ‘the rate of presentation of dis-

play material so that he/she can read and abgorb the- 1nformation at his/

; .
i

her own rate. : S 4 '”3

¢. The program does not lock the studenﬂ‘into a linear

instructlonal sequence. ; : ' ! gq CoL L N
¥ -

-d. ~ The program allows the student to begin at a point appro-
priate to his/her past achievements.
e. The program has a prOV151on for review of instructions ,
.y - h

A

'f. The program deflnes "functlons“ for learner options such

, 1n1t1ated by the user.

as HELP, HINT, - DLQTIONARY . L ‘ PR,
SRR e ; . B .
g : l3. Instructlon ;s 1ntegrated with previous student experiences.

g:i ’“v‘. o
o . a. Instructlon is de51gned to take 1nto account the back-
_ ground. experlences typlcal _of the target audience.

b. Inductlve reasonlng 1s employed. Known sltuatlons are

used to explaln new sltuatlons. o , -
{@m ”j Lo Ce Commonly eyperlenced examples are used For* example,.

A “some stngents may better understand lquld metrlc measurements within

o,

‘ the context Gf’ fllllng the car w1th gasollne ratherjth :

filling a .

graduated cyllndef w1th water.. . ‘ : y
- S \"d. g Instrg;tlon moves fxom the concrete to the abstract,
f A Foama. . .. )

B slmple to complex, familiar to unfamlllar.-

114.' Learning can be generallzed to an approprlate range of situa-

" tions. . ?,M"3 o, o S e o o
a. The learnlng is appllcable to a student's future experi-
T
. ences. For example, the lnstructlon prepares the user for the next unlt

o

in the package._ ' T ‘~,. ) v = ’ . . }ﬁ

- b, The student is presented with opportunltles that requlre;
generallzatlon of the rules acqulred at the computer and opportunltles

to apply those rules to "real llfe"'sltuatlons away from the computer.

'z
. e

T




c. he processes and information learned are useful inh
domalns and 51tuat1ons other than the subject area of the package.

d. 'The content is organized in such a way as to facllltate
recall and appllcatlon away from the computer and outside of the 1mmed1—
~ate content domain. For example, is the metric system taught w1th1n the
context of the decimal system, or as lsolated measurements {(meter, gram,

liter, etc.)? » , : N

Technical Characteristics s ,. | ’

U

15. User support materlals are comprehen31ve. -In'this item, you

are assesslng the completeness of the package in texms of 1ts support

for the t

) herszand'students 1n the. intended pattern of use, and reason-
able optional’ uses. Many d1fferent types of 1nformatlon may be 1ncluded
41n the prlnted material accompanylng the program. The components of
good user support materials identified here can be packaged in many ways.”
Separate 1dent1f1catlon does not imply a need for separate booklets, '

’although ‘that ‘may be de51rable. (See also 1tem 16. ) E

a.  Student Materlals- Sufflclent materlals for a variety of
student act1v1t1es should be pr0v1ded- N '
R _ -—Pre-lnstructlon act1vxt1es relatlng to the package

- =--A guide to. us& of the package'

'—Follow-up acti

‘tles to relnforce the 1nstructlon

T Tedcher 's Information = -~ . : =, Tl

i

‘":-—Ardescrlptlon of the 1nstruct1onal act1v1t1es to take
o
T ‘”A‘vA w
R

. '--Suggestlons for classroom loglstlcs in a varlety of

'''''

room; etc.) o c. e

: _-A ratlonale for computer use 'v;ﬁsfl' ," <r'

'-—Prerequ151te Skllls neces“ary for best utlllzatlon

o«

‘?—-Teacher-directed pre and post - 1nstructlonal act1v1t1es

jResource Informatlon Q

1
=
I




~-Possibilities for program modifications
=-A description of the model used in simulations '

bl
KRR

d. Technical Documentation ‘ ' , Coh

--Detailed explanation of how the program and package J'"f$*

- operates
o --Program code listings . 5
, —-Explanatlon of user definable options to adapt the pro- .
gram for different app].ications S R ,‘w Ty A e e

—-Explanation of the software/hardware interéace or any
other extraordinary features of the- program

~~-Flowchart or other diagrams of general logic of indivi-
dual programs and package SN

--Interpretatlon -of error messages

e, Contalners i

--Folders, binders, pockets for storing printed materials,
.disks, cassettes, or other components . . : ‘

--Boxes or othe

ontalner(s) for organlzlng and storlng
o 'vl'g"-‘,.w. RSN .

the entlre packageﬂ‘

16. The userx support materlals are effectlve..

.

a,| The appearance of the materlals'lsxattractlve.

o
. a

b.‘ The quality of the paper or blndlng is approprlate to its

intended use: and expected life. ‘ ' KR

. Ce The pr1nteértext is clear, E?adable, -and®

d.,- Plctures, dlagrams, and graphs are approprlate and read— v

able.. N B . .1-.:; R ) . ‘ - .

v Y peat

e, The text, captlons, labels, etc. are thoroughly edlted
and free of errors in grammar, spelling, and punctuation.

o

: f. The packaging of the materials is suitable for the"
intended pse. err example, student worksheet masters intended for repro-
‘ ductlon‘gﬁé "loose leaf" or easlly reproduced and teacher support materi-
'als can be separated from student materlals. ' ’

9. The program storage media are easxly access: {??"'4

h.'~ Thgzentlre%packagé is storable as a»u%w 4

&
ge fac111t1es (oﬂflce shelves,‘cablnets, etc ). ékaﬁﬁ
3 . . .Y)Qf{
myr. _ i, Materials are ea511y used .in. table#space typlcal
B . »'?s '." '

able near a mlcrocomputer statlbn.l S S

: ';?3 ﬁ:; S):B.}




4

17. Information displays -axre effective. Good'meSBadgﬁaeeign prin-

ClpleB are 1ncorporated into the visual arrangement of display mpterlal‘
' ' " a. Graphic displays are not too cbmplex or full of too much

informaticn. There is adequate spac1ng on the screen or printed materi-"
als for clarity. Static and dynamic graphlcs are used when applicabl

Screen.and printed displays make ef fective use of open space.

N . b. Text narrative on -the monitor or prlnter is clear and
easy to read. Ew,
c. Narrative is not ambiguous. ' .

d. Text information is not.too lengthy or "wordy." = = ..
e. . The user is civen-adequate time'to read and absorb the
‘{information given in the displays. "4 _ |
f. Text is free from sPelllng and. punctuatlon ‘|arrors.
g. Character sets employed ‘are approgrlate for the 1ntended
audience. _ .
h. Graphics are not too repetitive or too slow in_presenta-v
- tion. ‘ ‘ ’ i _ '
. i..  Input options are independentvof cblcr,ror at least avoid
comﬁonhco10r blindness problems. . ~ ‘ N
j. There is not too much text for the dlsplay. The text
pOSltlon is conslstent and/or predlctable (i.e., the student does not
have to hunt for the formatlon)
4 k. Graphics are approprlately mlxed with text materlal to

give varlety tcéthe presentatlon.
R N R

l.;“ Transgitions: fromﬁdlsglay to dlsplay on a video screen are

smooth and:unobtrusive. o ‘ ~:‘ A%
s om. 5crolllng lS used approprlately. Tbnly pertinent informa-
: tion is retained on the screen. : . s .

N . .:f"\ S . . Rl o7 w K
n. Adequate teacher/stude ‘options for use or nonuse of

sound are prov1ded

o. GraphlcS'are no : _
18; Intended users can easT y“and“ﬁﬂdependently,operate the pro-.

T a. The program has enough 1nterna1 documentatlon to permlt

,\

ease of use even thhout external pape* documentatlon. . ,"-

2,

-
* N

JR N

]




_ . : o o
b. Formatn ‘and- protocols for usor—computer comm&ﬁﬁi&tion are

cdﬁéiscentiy applied and logical. ) A "ku”§%3 ‘
o ¢. Directions. are accompanied by useful examples where appro-'
prlate. _ - ) ‘ . )
d. Help pages and functions are prrvided and accessible at
'likely ooints of need. o0 _ - R

. e. The progrum does not allow the user to get iost in the . '{
program with no apparent way out. The student always has some options. ,
for getting the program running again, or returning to a- beginning point.‘
‘ f. The program doesn t stop or appear to be doing nothing
‘without clues. - ﬂ _ ' :
g. Traps are useéd copiously to catch:potential'errorsAof any,ﬁﬁ
e

kind, and to avoid moving control from the application to the operating

‘system Software.

h. Instructi ns and error messages are clear and unambiguouqhv
A

e

) . [ ]
They give the user c!%a directions as to what he/she must do to effec-ﬂjﬁ

tively use the program,

am responds to inputs as. the directions indicate.

|

can easily exit the program, return to menus, or

i. - The prog
j.‘ The user.

3move to another section s

ith program-described ‘conventions.:
. . ) . . ' ]
kv The progr acturately evaluates student input, i. e., it

does not misintegpfet student re sponses and thereby identify a response
'% fact correcty ] : ‘
\ BN . .
1. Computer o‘eration does not interfere with concentrationv
\ ~ 0

as incorrect when it is

‘on the actiVity._-” =i

. co
s B >

\fan be uUsed with a minimum of computer com- .

R N

53i§a—m; .‘The program i
. “k .

4 ' ’ s . \ S - s AL

n. The user isn\§ uneasy uSing the software due to its com-
\

petencies.

e .s'.-= P . ‘-“
o B

pleXlty of operation. .
o. The user is. informed Qfgwthh function keys he/she,Will

: heir purpose.'

use in the course of theaprogfam
P- There isythe»gecessary cueing for function key usage.;?;

q.’ Those function. keys referred to in the program are avail-'

able on the hardware.

S The use of.. function keys does not necessitate re-input of
;user responses preViously 1nput into?the computer.' '

R o L
. N S - Noe [N :

.1 ; L .o S 1 }

et " " ‘ S fER r . ) '
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19. Teachors can oa&ily employ thq_packaga. Not only shouldlkhe

program be oasily used by the utudents,\but it should be equally employ—

ablu by the teachers. Many of the same considerations as in item 18 can.

I

be applied here, but alsos o \ | o
a. The program can’ be used bﬁ\a porson having a minimum:of

,computer competenciesf T C oo

_b. The program requires a mlnimal amount of equigm\nt o ”s
j{r

manipulation by the ‘teacher. . . .N

»

”E. Software modifications or. unusualqmanip lations of disks

N agg not required to use the program effectivelj. P
M "

.d}, The package is eaSily adaptable to a va iety of classroom v
learning enVironments ineluding placement of hqrdware inside or outside

the classroom. R T _ : i ' K

.. e Error handling and identification are sufficiently

detailed so the teacher can eaSily help a student. %
» f. Students require a minimum amount of teacher superViSion,

~while using the program. ,

gggif 20. The program appropriatelz uses relevant co;puter capabilities

‘The'success of the computer as a- means for instruction is- due to those’
capabilities inherent in the technolo Y. Computer software should take

full advantage of the unique aspects’ of the cqmputer rather than merely

dOing the same activities.in a new way.( ' 'H§<;,
o a. ‘The application is well. suited to computer‘useiand not

one*%hat can be handled more appropriately by other means. SR ",

i b.,- Course management or computer collection and organization

,of daga on instruction lS available. For example, the information about

&3

the student s performance is stored for retrievaL at a later time "

- -
PN

i : c. ~The computer is used in a dynamic, interactive way. Forv
exampie, the computer makes deciSions based on student performance
"according to the teaching strategies inherent to the program. '
ﬂd, The computer‘makes effective use of ‘other peripheral

devices (e g., printers, light pens, paddle contrQllers, joysticks, etc )

-

for alternate input modes. L <

é. The computer is- used to simulate actiVities that are ‘too

difficult dangerous, or expenSive to demonstrate in reality. . L.
f o

« £f. - Thex computerzis used so that students are- actively

-

involved in. ‘a "hand ~on" manner rather than only passavely obserVing.'

N ' R T e
s e ) R R

-




g. _The computer responds to natural studenpalnput such é
"YéET oxr "NO" or "Y" or "N" rather than "1 = YES, 2 = NO " ' '

21. The program is- rellable in normal use.' / )
o " a.,. The program will consxstently run under - all normal condl-' :

tions._ No. s;eclal precautlons such ‘as clearlng memory are requlred for .
effectlve program execution. . : ‘ o @ }

‘ b.. The program w11L.consxstently load lnto the computer thh—
.out undue complex1ty, such as re-loadlng. ] __{ - '-*j*' '

c. - The program lS ‘free of programmlhg and operational errors;
. . [N .

S
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©" 4. SOCIAL AND EDUCATIONAL ISSUES AND. DIRECTIONS SR

To feel comfortable uslng computers to help you meet your educa—

-tional objectlves, you probably need some understandlng of the soclal
nd educatlonal issues surroundlng the computer age and of the ways the '

‘new technology m1ght affect both educatlonal practlce and the soclety at
-laXge. . o 7 - o

Although 1t is not our 1ntentlon to prov1de a.égorough dlSCUSSlOn
of this complex, unknown, - and perhaps controversial subject, this chapter
1ntroduces some of the dlmens;ons of this 1ntrlgu1ng area. We hope the
readings will prov1de you with the beglnnlng of a perspectlve about the
broader issues and a context into which you can place your computer- |
a551sted classroom act1v1t1es.
Y In our first readlng, "Less Thunder in the Mquth More nghtnlng in
the Hand," W. Robert Houston descrlbes the pervaslveness of computers in-
our lives that is expected to occur within one generatlon and theorlzes
about the 1mpact of thls pervaslveness on our schools. Computers will.
be an’ 1ntegral part of the adult lives of the chlldren who are now 1n
school, a ‘generation that accepts computers as natural._ Houston feels
"schools must base 1nstructlon programs on._ (these) pragmatlc realities.
Schools must learn to cope w1th thls new reallty, use 1t, bUlld on 1t,
not be cowered by it." . oA s ' o

In "Microcomputers: Dreams and Realltles,“ Henry’ Jay Becker dls-a
cusses some of the practlcal problems and obstacles assoclated with
attempts to use computers to attain educatlonal goals, and some “dreams“
regarding future possibilities. The author tries to prov1de a balanced
perspectlve concern1ng both the long-range capabllltles':f the computer.
1n educatlon and the present classroom . realltles.
" In an excerpt from their artlcle‘E“Computer Technology angd thelt
SOClal Studles," Allen D. Glenn and Daniel L ‘Klassen prov;de a thought-
provoklng dlscusslon of how socLal studIes education should prepare our ‘
youth for the computer and Lnformatlon age. Thls art1cle does not con-
centrate on the.- computer ltself, but upon soclal and polltlcal issues . N
and prqglems that the school chlldren of today will be forced .tojface as ,'p

/ ™
adult citizensi Impllcatlons for social studies education -are presented..

. . C e ™
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Flnally¢ Mary Hepburn s art1cle,_"The New’Informatlon Technology.
Cr1t1cal Questlons for Social Science Educators," further d1scusses the'
lmpllcatlons of the comnuter agenfor soclal studies educators. ‘The focus
is on the larger soclal and professlonal issues that are emerglnd, the
cr1t1cal questlons ‘the author suggests mist be addressed. o . "

Taken together, these four‘readlngs prov1de a. broad and balanced

"overv1ew of both the soclal .and: educatlonal 1ssues currently fac1ng us.
The teacher famlllar w1th these issues will have a'firmer foundatlon
-upon which to bUlld, as he or she explores the: computer as an educatlonal

»

!tool. o oo o o SPE

Tee

I . o ~ T - .
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LESS THUNDER IN THE MOUTH; MORE LIGHTNING IN THE HAND
- ' by We Robert Houston

‘ oo Y S : K
s Thls old Indlan proverb summarlzes the potentials and perhaps the
problems of the mlcrocomputer as an evolving. technologlcal educatlonal
system 1n schools. Unbellevable advances have occurred durlng»the pas
two years, the next two promlse even more radlcal changes. In this la
chapter, 1t is approprlate to examine some of these 1mp11catlons. Mor
lmportant, we 'must act, not Just talk about the potentlal of this evol
Cd 1ng educatlonal resource. _
- Change’ls []e) pervaslve in our soclety today that it is’ accepted a
o 1nev1table, though w1th some reluctance. Many of us, like Custer the
" Dragon in Ogden Nash's delightful story, might long for a nice safe ca
where everything remains.stable. »But’such is not the fatebfor,eduCato
Particularly for those vho are concerned with the development of micro
‘ computers as-educational tools, obsolescence is the "name of the game.
l New - and 1mproved approaches to 1nstructlon, computer, programs, expande
l computer capablllty, and. new systems of technology are all dated even
before they are adequately tested. h . v de
For four hundred years,'the prlnted page has been accepted as the
‘ _approprlate medium for transmlttlng knowledge, today this is being cha.
L lenged by computers, televisjion; m1crof1che and microdots, and other '
' more transient and flexible media. Indeed, the authors.and edltors of
this book were challenged to use another, medium for conveying the stat
of the m1crocomputer revolutlon as of January 1981. We are undér no
deluslon that what you are readlng is current. - lee seeing the light
from a dlstant star, you are interacting with the knowledge-base that :
months or years old. , '

- As we look forward, several generalizations'and caveats seem appre

i -+
priate.

Reprinted from Barbara R. Sadwoski and'Charles'Lovett (eds.X, Using Con
puters to-Enhance Teaching and Improve Teaching Centers (Houston: Uni-
v versity of Houston, 1981). Used_bprermission. -

i
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o™ Soon after the turn of the century, the mlcrocomputer W1ll be
‘accepted by chlldren and youth as a typ1cal and«usual part of llfé.
Just as telev1slon and telephones are cons1dered 1ntegral to homes today,

so too "will some form of m1crocbmputer be acceptéd in less ‘than one full

* Bad .
\ B 2.

generatlon. Experlments already are well-advanced ln‘Japan and Ohio .
that demonstrate the power ‘of caole TV/telephone/mlcrocomputer systems..l
' children grow1ng up in those homes are less llkely to experience the - .
trauma of many adults when faced with the computer age. : . ﬂ'?'
( Computers are reshaplng our lives. at a rap1d pace- plast1c crggit
;cards and their telephone/computer checklng system are. an accepted part
of life today; airline reservatlons are computerlzed bllllo of dollars
are transferred monthly between banks-~not by armored car but by computer
transfer, letters are drafted on word processofs where correctlons can
"be made readlly before f1nal typlng,‘autgmoblle 1gn1tlon systems depend-
~on small computers to monltor and control the flow of fuel These are
“but harbingers of futnfe changes. Toffler, 1n h1s repent book”The Thlrd
Wave (1980) , projects’ the electronlc cottage as a future -common place.
Goods can be ordered and pa1d for, news items selected from a potpourr1
of pOSSlbllltles on the evenlngvbroadcast (rather than the preprogrammed,
singular, sequenced, and condenseg evenlng TV news of today), letters
'typed and proofed on a word processor, then transmltted via phone lines
to, their destlnatlon, electlons held and results announced almost
1mmed1atel}' and chlldren ‘studying at home.,% _ °“ "'”

The school as we know it may- not ex1st. “There maﬁ be testing
centers and socializing centers. There may be currlculum productlon
centers and tutorlal\centers. There may be, as Bouldlng (1980) proposes, -

_wlnwentorles of the knowledge and skllls of everyOne in the communlty,

~ with students studylng with approprlate persons through interactive com-
puters. Through sxmllar processes, scholars and learners- could keep 1n'
touch with counterparts throughout the world. o e

- That world may seem strange to us now, but certainly no stranger
than life and values of today would be to a- Kansas farmer at the turn of
the century ‘But soc1ety and individuals grow 1nto a new chlture, trans-
form technology and that culture, and are transformed by them. Even in
‘the- dizzying blur of social change, the young will contlnuq'to accom- )

modate to the new reality. There is nothlng eternal . about any partlcular

ulture--even the“one in which we currently llve.‘ ST N
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2. schools will change,nor cease. tf exist. Because schools have .
been asslgned by soc1ety the task of translat1ng cul;ural -values to the
lnext generatlon, they tend to be conservatlve 1n'approach, pontent, and
fvalues.' Innovatlons and rad1cally new. practlces seldom grow directly >
from such- 1nst1tutlons. When advocates of rap1d change make their: mark
';on school pollcy or practlce, pressure builds from groups ‘with more" ‘;
fundamental bellefs ‘that forbe thelr posltlon back toward more conserva- .
: tlve 'postures. The experlmental sc1ence, mathematlcs, and sgclal sclence‘
programs of the slxtles were: followed: by back-to-the-baslcs in the seven—'
. ties. The rise %f academlclans as determlners of school curr;culum con-
.tent led to the r1se.of consortla. Teacher shortages led to 1ncreased -

&0

'tpreparatlon programs, ‘to Eeacher oversupply, to mass1ve publlc1ty, and

then to teacher shortages. ST '. "_"h ¥
_ . In the'precedlng sectlon, several potentLal 1mpacts ‘on’ schools wer;ﬁy
fsuggested These will be resxsted. But schools w1ll change, th
;The mlcrocomputer w1ll _be. 1ntegral to that shlft—-not alone,

;,junctlon with the v1deodlsc, v, telephone, and other advanced technolo-

'

fgles.i e ' - T S ').‘ﬂ_'.p
i 3; ? The'impact'of microcomputers‘is not limited.to scﬁools; Tele-
vision prov1des a parallel to help understand this notlon. Telev1saon
in the ﬁome has 1mpacted the values and perceptlon of youth to a greater
ffextent than telev1slon 1n schools.' EducatlonagﬁgeleVleon has suffered
from 1nadequate budgets, weak v1sual and audit ) messages (talklng
heads, lectures), and inappropriate tles to currlculum and Chlld develop-.
‘ ment. As a soc1al 1nterventlon, it compares poorly w1th commercial TV's
fast-paced drama,ﬂlnstant news, football thh 1nstant replay for clarlfl-if
catlon and analysxs, and thlrty-second commerclals, ) - .
o The parallel w1th m1crocomputers 1s obv1ous. Mlcrocomputers w1ll
become lntegral to the lives of people, and schools must base 1nstruc-
tlonal programs on pragmatlc realltles. Schools must learn to cope with.
this new reallty, use it, build on 1t, not be cowered by 1t Chlldren
will grow up with computers,\conSLderlng them as natural parts of their

‘lives. Teachers w1ll learn to interact with home m;crocomputers 1n ways

slmllar to those ofﬁ /achers today who use Sesame Street and the National

Geographlc Spec1als on as bases forglnstructlon.‘_lnd1v1duallzed,;

»
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llnked with other technologles, and 1nteract1ve, the m1crocomputer
broadens the concept of learn1ng so as to proV1de powerful alternat1Ves
to current school practice. ’ \ C )

‘4.  schools have a(?ual responslblllty.‘ teach children and youth

how to use. the mlcrocomputer and use the mlcrocomputer to teach chlldren

'and\youth. In the comlng years, both uses of mlcrocomputers will become

‘ students 1n hlghér-order cognltlve processes.

more sophlstlcated Its use w111 be consadered routlne,'casual, 1nte—

) gral‘ hecessary to llfe and to teachlng.

ﬁThel

5. -, Mlcrocomputers as entertalnment _may enhance 1nstruct1onr

parallel w1th telev1slcn agaln is obvious. TV. 1s viewed by most people

‘as baslcally a means of entertalnment, ‘not educatlon.' Such was ‘its flrst

' role, and 1ts ma36r one today. Mlcrocomputers,/too, are belng used as

much in electronlc games ‘of physlcal and 1ntellectual sklll as in purely '

educational contexts. The 1nherent 1nterest and challenge in gamlng

t .

.‘poses a chall?nge for educators seek1ng/more effectlve ways to engage

back effect vely. Thls is a baslc flaw in most computer-asSLsted

11nstructlonal sys ems to date. They  are not able to process nonverbal

'Leffectlgs feedback from learners and use these data in’ modlfylng 1nstruc-

)

"tlon. %%ey cannot glve emotlonal support desplte the pseudowarth often

programmed 1nto 1nstructlon ("good job " "Hello, Tom, are you ready to

. study ar1thmet1c°") S - L .

' Instructlonal mater1als developed for~computer use must be much

more preclse and comprehenslve than materlals handled by teachers.. oo

K

.*Teachers use . student verbal and nonverbal feedback to alter plans.

Developlng adequate computer-based 1nstructlonal programs is far, more

.complex because of thls need for lack of amblgulty and the lack of non-

cognltlve feedback. One of ;he problems fac1ng the pro?Esslon today is

the dearth of even adequate, much less exqulslte programs.< Inadequately

tested, mater1als are'floodlng the. market T

T 7. Students are not mach1nes. Yet, many 1nstructlonal processes

- appear to treat them as such. Some advocates, enthu51ast1c about the

5

potential of the new tool, appear to consider the- computer 1nherently as

-valuable rather than Valulng what 1t can do for people. Dede (1979)

W 0
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warns us d? the dangers of the "computer Chlp" mentallty where chlldren

are tralned to be machlnes. _ : R .
,‘ - The danger for many persons who are deeply 1mmersed in- technology
Y is translatlng problems 1nto algorlthms or problem statements that are

solvable through computer programs Whlle such a process may prov1de ‘a

more.powerful data-cruncher, lt is no substltute for 1ntelllgence nor

for conceptually-orlented problem solv1ng.
‘Despite- the caveats llsted 1n the prev1ous sectlon, thoughtful and

innovative educators are flndlng the challenge of the m1crocomputer revo-
&3 R

o .

lutlon, 1ts V1brancy, and 1t§ potentlal to be 1nv1gorat1ng and promlslng.
Vo

It has the potential for freelng educat;on from mass schoollng where
r'\' .

everyone - learns v1rtually the same thlngs in the same sequence.
It has the potentlal too of’llnklng schools and soclety, schools '

and’ home, schools ‘and the work place as no other technologlcal advancé
The "synerglstlc llnkage of communlcatlon and computer capabllltles

has.
makes posslble bookless llbrarles, paperless news (teletext), telecon-
3 usless.and professor-,

ferenc1ng, portable language translators, and car

less’ unxversltles-—among myrlad other mlnd-bogglers (Shostak 1981,
S ) . . . y ;

For educa-ia

P. 357). e R
. of such is the challenge and the promise - of the 19805.
- tors, the watchword is drawn from a thousand-yearhold Plalns Indlan cul-

ture:

., .
: " . . Referepces - .

"Less, thunder’f%?the mouth more llghtnlng in. the hand 2

Boulding, E., "Educational Structure and Community Transformatlon " in
P.H. Wagschal (ed.), Learning Tomorrows: Commentarles on: the Future
. 104, L :

Praeger, 1980), p.

of Education. (New York::
. \ .
Dede, C J., "Educatlonal Technology- The Next Ten Years," World Future

: Soc1etg_pullet1n (November/December 1979), p. 1-s.
Shostak A. B., "The Comlng Systems Break. Technology and Schools of the

v

Future," Phl Delta Kappa (January 1981), pp 356 -359.

. M
Toffler, A., The Thlrd Wave &pew York., Wlll;am Morrow, 1980)
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: MICROCOMPUTERS DREAMS AND REALITIES/" ,

I by Henry Jay Becker B L ‘ﬁ o A

I

uot L o o _' s
© We should ‘not predlct or expect that the personal computer
_wlll foster a new evolutlonwln education just because it ,
could, - Every new ommunlcatlon medlum ‘of .this’ century--the‘
telephone, the motfon. plcture, radlo and teleV1slon, has.'afS
Belrclted 51mllar predlctrons that aid not:come' to pass. Mil-
llons*of uneducated people- in the world. have ready access to -
the accumulated culture of\the centurles 1n publlc libraries;
. but they ‘do not avail themselves of it. Once an 1nd1v1dqa1 or
. a soC1ety decides that educatlon is- essentlal however, the .
" book, and now. the personal computer,—can be among the soclety S..
main vehicles for the transm1551on‘of knowled e. (Alan Kay, t
g\\xw 5c1ent1f1c Amerlcan, September 1977) - S

Lo

\ [

In: the last ‘two yearis many educators have become exclted about

[

the new generatlon of relatlvely 1neypenslve desktop computers, or-’

m crocomputers," to asslst teachers in classroom lnstructlon and ‘to:
B
-broaden Students' 1ntellectual experlences._ Thls excltement has reached

many teachers and admlnlstrators who ‘have never touched a computer. But

-1t has also been shared by currlculum developers, computer Sclentlsts,
"‘)

' and others who have trled for many years to. apply the capabllltles of
i‘ >

"dlgltal computers to educatlonal purpoees and settlngs. The hew m1cro~ o
computers, although no more. computatlonally powerful than the first, ' o
machlnes for computer-a551sted 1nstruct1on developed nearly two decadesi

'ago, ‘are now slmpler to. use, allow more 1nteract1ve student-computer

[ ’

dlalogue, and, most slgnlflcantly,~are far lower in cost.-x;

Despite thls excltement about using the new m1crocomputers 1n-f' -

N
-

;schools--an excltement relnforced by commerclal efforts to sell computers
“fand software prodﬁcts to thlS pqtentlally large and relatlvely central~
1zed market—-many people are reserv1ng Jngment.- They doubt “that most
,schools can Justlfy slngle or multiple purchases of 1nstructlonal equlp-
ment costlng hundreds or thousands of dollars per 1tem unless unprece-
“dented academlc accompllshments can be expected to follow. ‘ pf o

AR R , cooEe ]
. S ERRC . @

Reprinted from Currlculum Review. 21, no. 4 (October 1982), pp.-. 381~ 385. e
. Used by perm1s51on of Curriculum- Adv1sory Serv1ce, Chlcago, Illlnols.
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Grounds for‘skepticiqm

»

There is good reason to be skeptical, for example, about whether
the mlcrocomputers that schools are now purchas1ng are cost-effective
dev1ces for prov1ding the remedial drill and practlce of bas1c skllls
touted in the commerclal advertisements. Although computers do. prov1de
the opportunltles for 1nd1v1duallzatlon, ‘immediate feedback,éand sum—
marlzatlon of 1nd1v1dual performance that other methods of practlclng
-skllls may lack, the performance gains may not be great enough to justify
the f1nanc1al investment on these grounds alone. The'potential capacity |
of computers to diagnose student error patterns and prov1de correctlve
tutor*al instruction--features whlch might more reaSonably-contrlbute to
cost-effectlveness--has rarely been demonstrated in curreg} classroom b
‘software materlals. . _ ' - . C .'\
: :'However, it is not only the program content that raises guestions
in many mlnds. There” are alsolimportant'organizational and curricular
problems to. solve'before’the techhology can reliably increase learning
ff1c1ency in math, spelling, or any other subject. : .
° The mo&t obvxous organlzatlonal problem is that whlle most programs
allow profltable use by only one child at a tlme, schools typlcally pur-
chase mlcrocomputers in very small quantities--most often a single com=
puter- 1n a s1ngle classroom, or even just three or four for the bulldlng.
" For teachers to make effectlve use of a devxce whlch is primarily geared
to a’ S1ngle user when they have but one machine for 30 children demands
a major plannlng effort. ,
Besides these practlcal reasons for skepticism about using computers

1n ciassrooms today, there are both emp1r1cal and ethical questions
regarding the longer-term prospects for schodl computer use. If
computer-assxsted instruction lS Stlll to be’the prfmary function of
computers in the. classroom, one must ask whether providing a new me thod
for hav1ng students practlce rote-learned rules of grammar and arithmetic
1s more 1mportant than using. llmited school resources ‘to develop more

hlgh—level 1ntellectual skills.

S

} ~ .Yet' it is understandable that so much effort is going into trying
tormake m1crocomputers work in” the schools. This’ first generatlon of

_underr$3QOO computersf~deliverlnggthe same-computing capabilities as

“x . -

4 R
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$30,000 machines did less than a decade ago--are surely the_precursors

of tools that maﬁ revolutionize teaching a decade from now.

Dreams for the Future

'After evaluating the current uses of microcomputers, it is possible
to come to the conclusion that the technology is just too mechanized and
inflexible to be much’help in reaching instructional goals. .On the other
hand, focusing merely on immediate applications is unnecessarily limit-
/ing. only by expanding one's attention tonome of the more imaginative .

/ ideas of how computers might function in &ducation can one attempt a
long-range view. So let us consider some dreams--some of the ways that

qcomputers might serve ‘¢hildren and adolescents in school settings perhaps
lO to 15 years from now. ' ‘

.Imagine, if you w111 30‘second-graders seated in their classroom,

| each conversing with a personal "Videopal." They speak to if in- lowered
voices, as they have been taught by their teacher, and their Videopal,.
in turn, speaks back to them--instructing them, for example, to read=’
aloud the next word or phrase displayed on the screen. The computer,
Qpersonalized and responsive, meanwhile assesses the child’'s performance
level, recalls from its: memory bank information about the Chlld's recent
‘particular problems, and selects anh appropriate stimulus for the next '
reading task. 'After the student responds, the machine checks for errors,
announces gently how the words should have been pronounced, and provides’
additional opﬂortunities ox examples ds follow-ups._ Meanwhile, the
‘classroom teacher is circulating through the room, assisting some stu-

dents with problems that' the computer lacks the flexibility to handle,

- and helping others to get the maximum-use out of this electronic learning
tool. Elsewhere .in the school, fourth- and-fifth;grade students are
engaged'in similar dialogues with intelligent "computer tutors," respond-
ing by using the keyboard that they learned during the previous year.

' The computers in this scenario communicate by using a stored body
of knowledge of both sybject matter and teaching method, and by emulating
therehaVior of a master teacher--knowing what kind of stimulus to
present, how to evaluate the response, and what kind of feedback (both
substanti¢% and affectlve) is necessary to assist the . child's understand-

_ing and to maintain motivation for receiving future simuli.

SN 107
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Now imagine a child in the same second-grade classroom:-one who has
become interested in the musical patterns and colorful designs that have
been programmed into a "videobrush" computer available in the classroom
learning center.' Through the child's intrinsic interest in musical ‘sound
and color, he has learned-to manipulate this device (which was pro-
grammed, of course, to encourage this manipulation) to create a music-
and-color design of his own construction. =~ " ' k ’

At the same time that the computer allows this "play" (i.e., self- -
Girected activity not desiyned to vyield a particularly known .and general-'
izhbly useful skill), it explaiﬁs to its_user certain properties of color
‘and sound and the hunan physiological apparatus that senses_them. It
also-providés modifications of the child's construction and queries him
about hcw these modifications\might affect the image. A brilliant inter-
mixture of *nstruction and play maintains the uger's interest, develops \
creative thinking,\and-assists in understanding a subject matter beyond -
the usual range of the second~grade curriculum and possibly beyond the
capacity of the teacher to eXplain or even to understand:

There are many other such dreams. For example, we might,also sl
imagine a multifaceted computer display screen which another‘student |
{probably of high school age) has learned to manipulate as a writing
'pad, a calculator, a dictionary, a thesaurus, and a variety of nems and
information sources. This student develops expository skills and infor-
mation retrieval strategies using the kiﬂﬁ/of "paper and pencil" which
wgll\be available to her in the real world after schooling. She manipf
ulates the keyboard in front of her with an agility coming frqQm several
years of experience using such communications devices. She uses special

" keys to get the computer's help when she,cannot remember or does not |
know how to use the computer‘facilities to accomplish a desired retrieval
or information manipulation. The teacher, meanwhile; is freed to provide
more scholarly assistance, helping various students improve their expoSi-
tory style and contributing editorial judgment, leaVing the computer to
assist with some of the more mechanical aspects of writing, such as; sﬂw

R
syntax and spelling. l_
In another image, a high school physics teacher is trying to develop
+his studentsa understanding of the history of scientific knowledge of
physi¢al principles. Using a large-screen video display which the entire

\ ) . . . ) 'd
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1ncllned plane,'w1th the objects' behav1or conformlng to an assumed ;

mathematlcal‘equatlon. The objects, of coursé are not real but dynamlc

v1sual computer'xmages which ‘look reaI to any but the most dlscrimlnatlng

observer.. After 1ng how a mathematlcal equatlon relates to the

'obJects' behav1 the students .are. asked to suggest varlations in the 2

-equation and then “udge whlch equatlon best conforms to the behav1or of

Ob]ects in “the real world The teacher mentlons in pa551ng that w1thout,§?
the computer s ablllty +to create these: slmulated worlds where thlngs h;h?;
vbehave dlfferently than ‘in the real world, the students could only~accept
the equatlons on falth because prov1ng them would requlre experlments o
much to complex and expensive to be done in the classroom._b' ' _M

In a;f?ﬁal scene, we find an aVerage high school student of the ; '
future who has become bored Wlth uslng the computer in preprogrammed
'ways to practlce reading and language skllls, create musical patterns,
write school reports, calculate solutlons to math problems, and examlne
alternative slmulatlon models. - Instead, hav1ng learned the lmmense vari--
ety of information-manipulation of whlch-the computer is capable, the
student is bu51ly engaged 1n creatlng new functlons for the computer for
use in his own llfe or for someone else' S.

This capacity to combine known computer capabllltles into a new
'functlon or product is generally known as programmlng. Many people-
'belleve that such skllls are beyond the capac1ty of the average adoles-
cent, but those who have worked w1th students--some as young as age 5 or.
‘6—-have come to-the: opposlte concluslon.E Programmlng, although requlrlng
loglcal thought and abstract reasonlng, 1tself generates 1ntellectual
growth in these skllls, and ls slmply not a forelgn process . to those who
have used the computer in a varlety of ways. - '

Programmlng both requlres and generates the capaclty to perform
-logical operations on pleces of information, to structure 1nformatlon 1n
a systematlc way, and to creatively combine dlfferent .pieces of 1nforma- B
“tion in a new and functional way. Low cost computers, by belng available
and accesslble, may foster these/capacltles in a much broader populatlon

‘of adolescents than we previously thought posslblef
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fLong—Range Goals o ; T - v ,' o .“txi/'

. : ’ 3y . : . - . S A

Each of these dreams is- lmpractlcal today._ Each demands from ava11-~

‘able computer technology, from commerc;al or lnternally developed com-
_puter programs, or from teacher-possessed computeF knowledge more than
: almost any schocl  is able to obtaln or* prov1de.‘ Nevertheless, these

3

.scenarlos contain most of the goals that those who are exc1ted about the

possibilities of computers in the classroom have i

1.° The ablllty of lntelllgent and communlcatlv machlnes to pro—-

.vide approprlate lnstrdbtlonal stlmull on an 1nd1v1dualvbas1s, and to .

épresent dlagnoses and: feedback both to the student and to the teacher- '
manager monitorirg the student's progress.;_,- ~:ﬁ¢f5 B N

‘ 2. The creatlon of_lntellectually imlmulatlng env1ronm=nt§ for

teachlng subject-matter generally foréign to the current currlculum,_ .

.perhaps bejond the competence of the teacher, but lmportant and useful

v'preparatlon for the world of the fut%ge.- N

3. .The resources of a hlghly complex but. flex&ble 1nformatlon
storage, retrleval, and processlng machlne--comparable to a llbrary, a ,
llbrarlan, a typewrlter, and a skllled edltor--all accesslble to the‘?_

'_student and prov1d1ng necessary skllls for subsequent adult experiences.
‘ 4. ..The ablllty to provide experlences and opportunltles -through
slmulatlons whlch would be otherwise too costly, too rlsky, oo tlme~
consumlng, or slmply lmposslble.” People often learn best by participat-
ing in a system rather than merely being a specta%or, computers prov1de
a way to get'close to the real thing without costs or rlsks. _ .

5. A generatlon of . young adults uslnguloglcal thought, prbcess1ng
lnformatlon, and performlng analytlc tasks far better than previous
ones--due to-an early ‘and continuous exposure to concepts and methods - of,

~ computer programmlng. . o R

Although these classroom goals are highly ldeallzed, 1t lS poss1ble
now. for sof tware producers to develop programs so that even currently _ /
marketed mlcrocomputers could functlon in ways that would help achieve. /
them. Programs can be wrltten for children and adolescents to explore /ﬂ
music.and. art theory, to recelve tutorlng ln arlthmetlcal operatlons, to
bpractlce retrieving lnformatlon from a computer s data .base, to: slmulate

‘soc1al ?hvlrdhments and sc1ent1f;c pr1nc1ples,-and to test-students_
‘models of these systems. 'And_classés can beforganized‘to teach students

)

to program computers. F
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Some Classroom kealltles
T

--?gt"even if the producers of educational materials for computers . '
go beyond-"drill-and—grill"-to Produce programs that actually teach -
rather than merely test, thls does not 1nev1tably ‘mean that teachers‘ .%t.

)

ylll be able to use them effect1vely. } S : ;" T Af
I & ’

Foremost ‘among the problems to overcome is the contrast between the .
computer s capaclty to 1nteract best w1th a s1ngle student and the
school's group-based 1nstructlonal organlzatlon. ' .

Computers, like typewrlters and books, are essent1aliy 1nd1v1dual-
ized 1ntellectual env1ronments. Classrooms, on the other hand, are pri-
.marlly group 1nteractlon systems, often with a single focus of attentlon
for all 1nd1v1duals. The management of ;nd1v1dual act1v1t1es ‘is oftenh
most effect1ve in a settlng like a laboratory, deslgned on the premlse
'that everyone is conduct1ng 1ndependent study. 1In contrast, when a. small
number of computers are located 1n a dlassroom, 1nd1v1dual study at the
computer becomes dlfficult s1nce it must compete or alternate w1th the
teacher S presentatlons to larger groups. . '. ‘ .
think "in terms of classroom instruction. Even the_technlcally superlor
computer programs for educational.use generally lack a program of activi-
‘ties for a‘classroom of'students: In other words, teachers need'help in’
Qrganizing the 80 to 90% of student time spent wa1t1ng for other students
to f1n1sh thelr turn at the computer. <A useful program of act1v1t1es
m1ght include 1nd1v1dual,and ‘team worksheets, library research, small =~
group instruction, and reading material. | With such- flexibly grouped
1nstructlonal materlals, a handful of computer stations could 1ndeed be-'
profitably used in a classroom sett1ng.;_' _

It would be helpful as well for developers of- computer—based
1nstructlonal mater1als to develop learn1ng act1v1t1es, including game-'
“llkz drllls and s1mulatlons, that involve pa1rs or several students
slmultaneously. In addltlon to prov1d1ng an env1ronment in which more
children could be occup1ed in a computer-dlrected learning act1v1ty,
such programs would also accommodate ‘the preferences that most young '
people have_for 1nterpersonal rather than~1nd1v1dual1zed learn1ng_sltua¥ A

tions.




\
S erting programs that are peer 1nteract1ve as well as computer -
1nteract1ve certalnly\requlres more - creat1v1ty thgh wr1t1ng drills. -

v

However, for now, such group-baSed programs may be more funct;onal for

‘ typlcal classroom learnlng env1ronments than the individual. 5tuoent

‘

drllls. The programs could 1nvolve students challeng1ng one another

\
Wlth problems for wh;ch the computer is off1c1al scorer or‘ﬁudge (regard-.

1ng issues of "falrness" as well as "rlght“ and “wrong"), lnteractlve

T

A\
games in which the computer is the playlng board- ‘and 51mulat1ons in

\ . :
quﬁxm\studentsvtake on different roles or work together to solve.group

\ . -
. problems. _

' Getting There From Here

Most educators today have contrasting feelings on these issues. ‘on
the one hand, there is excitement over the 1dea that the mlcrocomputer-
may be a harblnger of monumental change in the capaclty of information

machlnes to affect students‘ education. On the other hand, there Ls‘a

| tlonal classroom 1nstruct1on wlll produce dlsappolntments poorly
utlllzed resources, and wasted expendltures. -
. However, although it may not be possxble to 1mplement computer-based
instruction in every classroom today, many actions can stlll improve the
: way that computers affect tomorrow‘s educational process:
--Researchers should work closely Wlth school systems attemptlng
pilgt 1mplementat1ons of computer-based 1nstruct1on. In thls way we can

.

Ahmaxlmlze what we learn about:making 1nstruct1onal software’ programs
:effectlve. - : ' oot ‘
o --Developers sho?}d pay more attention to. the social requlrements -

of classroom teachers ! They need to develop comprehen51ve learnlng .
programs--not just computer programs--that consxder the classroom as the
unit of 1nstruct1on and that take 1nto account the llkellhood of only
one or two computers belng avallable.

‘ —~School systems should seek to develop cdﬁputer llteracy among. as
many staff members as po551ble, particularly" staff llbrarlans and’ secon-.
~dary teachers in math, sclence, Engllsh, and business. Teachers w1th

. strong ob3ect1ons or with strong 1nc11natlons should be excluded or

I
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ihcluded as they choose. BY computer literacy, we mean famil\arlty W1th'

e v%riety'ofVLns*ructlon-related tasks that mlcrocomputers have now or

will have 1n't iture, as well as experlence in using mlcrocomputers

n‘and editlng, test scoring, and preprogrammed

.:Lnstruction. For ,mot:.vated teachers, computer l:Lteracy should alSo \

1nclude acqulrlng the ablllty to write BASIC language programs on exlst-
’lng mlcrocomputers “and to teach programming to students. - )

--Teachers, f1nally, should remaln resolutely crltlcal though un-
afrald'to learn about how " thlS new technology could-—but may not-- {“i‘

v

revolutlonlze the way we teach. S ' N o

N

The advances be""d'made durlng thlS decade in the’ capaclty of elec- .

'tronlc medla to store, retrleve, and proc s ncreaS1ng amounts of 1nfor-'
matlon at a steadlly decreas1ng cost is one of the more exciting trends
in-an often discouraglng world. Someday, schools may be able to use the'
frults of thls technologlcal growth surge to- help young people attaln'tgl
greater academic competencles than the generatlons before them. ° o
-However, it Will n&t'help'for us to accept-uncritically every

‘"computer-based“ glmmlck that comes to market, We must think~clearly
‘about how we want our chlldren s education’ to. 1mprove, what - computers
can do to help, how that’a551stance can in fact be accomplished and f”
whether or not any. of thls is’ reasonably affordable.. Through appropr1ate
research, well—organlzed strategles of 1nstructlonal prog%am development,
and caneful school pollcy-maklng and staff development, we may be able

to ‘make today's dreams about computers and - kldS into tomorrow s reall-

t:Les .




COMPUTER TECHNOLOGY AND THE SOCIAL STUDIES
N - . T | : . . .
¢ by Allen.D. Glenn and Daniel L. Klassen

N : *

Two Essentials: Comput”"theraqy and Informatlcs’

Teachlng ‘students about polltlcs has as its goal helping them to ’
acqulre neeied knowledge, skllls, and attltudes to. enable them to par—‘-
t1c1pate ef

i

;educatlon and citizenship tralnlng in some form or another have long

ctlvely in the life of the polltlcal system. " Political

been a soc1al studies tradition. The Natlonal'CounCLl for.the SOClal o
Studles and the Amerlcan Political Science Assoclatlon Commlttee on Pre-
Colleglate Educatlon have developed speclflc gu1dellnes about what should
be included in the polltlcal education of youth The ult1mate goal is
the preparatlon of. young people for the 1ntelllgent part1c1pat1on in- the f
'polltlcal process. leen the tremendous growth of\computer technology
and related 'information systems and the1r use in the political decision -
maklng processes; thls\goal of 1ntelllgent part1c1pat1on cannot be

v

achieved unless the young\p r'son has knowledge and awareness in, two
critical areas: computer lTEEracy and 1nformat1cs. T

Computer Literacy. Computer llteracy has as its own goal the devel—
opment of ‘an informed cltlzen cap:;le of understandlng the soc1al and
polltlcal lmpact of the computer on soc}ety as well as a general under-
standlng of the technical and operatlonal features of the computer ,'f
(Johnson et al. 1980). ﬂ. _ ' '

o In'most schools today, computers are studied ‘in the‘mathematics
‘area. Students learn how computers functlon, how to write programs, and
how to use computers to run. selected programs. Only 4 percent of the
soc1al studies classrooms sampled in a recent study indicated that ghe
computer was used for 1nstruct1onal purposes (Weiss 1978). Thls finding
1nd1cates the existing gap between what is happen1ng in the classroom
and the events that are occurrlng outside the_classroom. Students need

to know more than'computer "hardware"--how the machine works. They need

Excerpted from The Educational Forum (Winter 1983),'pp.'213-216. Used’
by permission of Kappa Delta Pl. Copyright 1983 Kappa Delta Pi. All
r1ghts reserved ' )




to understand the soclal and olxtlcal ramlflcatlons of. computer‘tech-
-nolocy on soc1ety. Such an exploratlon is at the heart of the soclal
stucles. lnformatlon gathered dally is used by the government Computer
crime is one of the fastest grow1ng crlmlnal act1v1t1es in tge natlon o
'(Lasden 1981) . "More and more lnformatlon is- belng made available and

can be'stored on minute computer chips. The m1crocomputer is revolufldn-
izing the computer industry. A computer-llterate person needs to- "be

aware of the knowledge and value . questlons related to computers and the ;f

a

use .of information. . . : "}?"
. _ 7 - . « _ SN

-Informatics. Informatics .is a way of'looking at information as a *

R

physiCal entity:and as a form .of energy available to humankind. The“:

French Academy offers the - followlng deflnltlon- . o ;ffi

el

A

Informatlc is the science of - the systematlc and effect1ve

v treatment, spec1ally by automatic mach1nes, of, information = -
seen as a mbdium for human knowledge and for communlcatlons in
tethnical, economic, political, and social contexts (Gu1de11nes
for a National Policy 1975). , } _ . Do

Informatics studies the relatlonship between how information is gathered

and processed and how that 1nformatlon is used in maklng declslons. it

Tis’ 51gn1f1cant because it is- of primary 1mportance in the polltlcal,. :
soclal/ anq economic life of countrles, and it 1nfluences the forms and
habits: of society more deeply than any other development sxnce the lndus-
tr1al revolutzon. A report suggests- N

The att1tude towards the informatics phenomenon is nearly ‘the
~same as that vis-a-vis the industrial revolution at the begln-
ning of the nineteenth century: The states, which understood
the phencmenon of the,industrial revolution and accepted it,
caught up and overtook the others.. Similarly, the countries
'‘which are becoming aware of ‘the importance of Informatics, and
. are taking appropr1ate action thereto, are thase which will be-
the most advanced at the end of the twentieth century, while

those which are neglecting and overlooking this phenomenon
. will be less developed in the year 2000, whatever their present
level of development may be (Informatlcs 1975)

~ Most 1nterest1ngly” it 1s the. developlng countr1es whlch are most
abtlve in thls area, prlmarlly because of the 1mportance these natlons
Jplace on the development of 1nformatlon proce551ng technology relat1ve
‘to economic, social, and polltlcal development (Lecarme and Lewis 1975).

-LSoclal studies students need to know ‘how lnformatlon is collected
stored, and used by political decision makers. Questlons regardlng pub~

lic versus.private information, databanks, surveillarice, depersonallza-

ll_8- '. 115‘. . |
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.tion, and the concentratlongof power must be studled These questlons

.strlke at the very core of the political process, human rights, and
social. studles educatlon. IR '

W -

Impllcations for SOﬁial Studies Educatlon K ' )

. If youn;’L33#?e arehtq/enter the polltlcal world’ Wlth a knowledge
and understand f‘oﬂ;tHLZngWLng use . and pbtential misuse of computer -
technology’andéz?for@atﬁﬁgfln government decision maklng, social studles '

educators shou.

;fonderstand how data are, collected, stored, analyzed andkused

of the computet. S R )*

' 6. Explore soclally relevant toplcs such as computer crime, data-
banks, and systems analysis to gain an understandlng of the 1mpact of
these toplcs on the social, economac,‘and political llves of the 1nd1v1—

dual.

7. Explore his or her own value posltlons in relatlonshlp tolcom-v N
puter technology. ‘ ' R
These are not necessarlly all the goals that ‘may be developed; how-
ever, such goals suggest 1nslghts 1nto areas heretofore neglected in
most soclal studies currlcula. _These are" goals that can be included :
', anywhere 1n the K-12 curriculum, but they are probably most approprlate
.for the- mlddle and secondary school student. ‘These goals do not require
that another course be added to the currlculum, but they could easily be
1ncorporated 1nto c1v1cs, government, soclology, economics, anthropology,

and soclal problems courses. What is needed is an attempt by social
,v,‘ .

e
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studies educators to include in the, study of’ various topics those issues.
of the twenty-first century which are current in the 1980s. Computer
technology and information processing are not fads that will pass with

time. They will.continue to play anuimportant role in the_life of each

. . s
citizen. ¢
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Y THE NEW INFORMATION TECHNOLOGY:
CRITICAL QUESTIONS'FOR SOCIAL SCIE7CE EDUCATORS
’ ‘hy Mary Hepburn [

As Bocial scientists and educators, we cannot help but marvel at

the met orphosis taking place in our work e ironment We are in the

“n

midst of an information revolution. Microcomputers, which have become
widely /available in only the last five to six years, are now accessible
as pow/rful and reliable tools for the computation and’ ‘storage of vast |
amounts of data. Moreover, they are relatively portable and inexpensive.
They make the huge mainframe computers\oﬂ my graduate student research
years look as outsized and cumbersome a§ the giant at Zhe top of Jack'
beanstalk. ) B . / \f L 4d
'Videodiscs, cable television, andfsatéllite telecommu;ications‘are
also contributing to the information revolution as it unfolds all around
us. - « Videodiscs, for example, have nearly an. unlimited capacity for ' f
information storage and reproduction. A Single videodisc can contain
(over 100 000 frames of Visuals, and that disc can be reproduced by stamp-

ing a copy disc in a fraction of a second. *These remarkable advances

are changing every facet of our lives including work recreation, and

. 1~;~
1 v .
* . B . . , . . Si

education.
Changq is taking place s0. rapidly in this electronic revolution,
and educators have been inundated with so many questions ‘concerning /
practical matters of adaptation, thatyit has been difficult “to discern
" the larger issues of our profession. Much of the response among social
studies professionals thus far has been addressed to "how to dovity
(e. g., Qiem 1981; Cohen 1983, Martorella 1983). 'Of course, we do,heed
to le rn abBut the techniques of new information technology. We./mu,stﬂ
obtain asic descriptions and learn practical applications. However, it
is moreﬁimﬁortant to us as social science educators that we reflect on
the nature of the changes taking place and attempt to grasp the implica-4;
tions for\&ndiVidual -and collective perceptions of reality. . Will the

M

new technol gy change substantially the way people vView the world and

b

‘each other?\

Excerpted from\a paper presented at the ‘annual meeting of the Social
Science Education ConSortium, Athens, Georgia, June 1983. ' Used. by
permisSion of the author.
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The larger social and profesaional issues do not emerge readily
fron the general literature on the new technology. The articles,
reports, viewpoints, and early research reViewed by this novice- suggest
*hat the lack of high resolution regarding the. big issues may be attrib-
utable to the fact that there are three planes of interest which cross
each other only now and then. v : '

One i's'a utilitarian approach to the technoloth i.e., what it. is,
hew it ‘works, how to use it.. ‘The second is what the Europeans refer to
as “informatics,“ which isa more specific: applied approach to the tech- -
rolcegys i.e., examination of how the technology can be related to spe~
cific subject matter. The third, which thus far has very limited devel-

opment in the social studies literature, is a kind of partiCipant-
.observer examination and analySis of new tech lifestyles in ‘'schools and
elsewhere in the society; i.e., assessments of what computers and tele-
communications are doing for us and to‘usJ and how indiViduals and groups
are reSponding. ' | jj;' o A Z

It seems to me that all three types of investigation have something - '

<o offer us as we set out to reassess purposes. and means in the profes-
_ sion and chart dfrections. Therefore, I.will attempt to draw upon -these

.several levels of discussion in raising critical questions to be |

f)
addressed by social sc1ence/social studies educators.,

-

: : ’ ’ > ~ Y B
- 1. How Is the Revolution in Information Technology Changing the Schools

and Education, Especially Social Studies Education?

Educatipn generally deals in information and information skills.
The school traditionally has been ‘the,center of a wealth of information
sources which werelunavailable’in thevhome. Libraries, laboratories, o
displays, films, maps, and_quantities of textbooks made the school a -
special‘place for information. But that is rapidly ohanging. ‘The newer
information sources have first become available outside of the schools,
TeleViSion, utilized only minimally in schools, provides an information
source in every home which has gradually shifted the balance. Microcom-
sputers, in use in buSinesses and in home recreation years before exten-

sive use in the;schools, have tipped the balance. Schools are no longer

the genters of/information.
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Perceptions of the schoola and odﬁcation‘are changi;g Chlldren
haye direct sources of 1nformatlon in television sets and mlcrocomputerh;
they1need not depend on the teacher. Parental and publlc confidence in
schools 15 declining. The recent report of the Nationgl Commission on
Excellence in Education (U.S. Department of Educatlon 1983) registers a
public outcry agalnst decllnlng,zéhlevement séores. The average school
graduate of today is reportedly not as well-educated as the average grad-'
uate of 25 or even 35 years ago. ;t is interesting that,the aétlon
‘called for is not'to junk the schools as educational institutions but
¥rather to raise "standards" and reform teaching approachesue Computer
appllcatloﬂs stand out among the recommended reforms.

In these technological reform efforts social studies educators can
help t' meet several student needs. One is in the area of "tralnlng"--
rtralnlng youngsters in the skills needed to organlze, utlllze, and eval-
uate the great wealth of information available to them. The technology,
if used creatively, can provide an effective means to move away from
narrow facts~memorization teaching. Others'point to the need to avert
personal isolation from electronlc educatlon by prov1d1ng opportunltles
xto practice group decisions and examlne group values. St;ll_another ‘ﬂJ
challenge for social studies educators is in the need for counterbalanc
ing simplistic or stereotybed realities conveyed'on television and in \
electronio games which:tend to "homogenize“’childhood (Johnson 1981).

\ So what is new in these'challenées? Haven't these been among the‘
objectlves of social studies education for many years? We should not be
misled by the1r famlllar rlng, because the situation in the schools and
unlve;sltles,ls chang;ng. The communlcatlons style of education is being
imposed from withoﬁt, not from within, The technological advances now
' enéulfing all levels of education.are rapidly changing the ways in whioh
we do research, therways in»which.we design and teach our courses, and
‘the ways in which we must serve social studies educatfon ih.the schools.
The electronic revolutlon is ralslng a Whole raft of practlcal where-to-
use-lt and how-to-do-lt questions' for social. studies educatgrs. ‘To
‘enrich and update the curriculum and to 1nVLgorate and rev1se methods of
instruction, We must work w1th programmers, buslness flrms, pollt1c1ans,-

and systems developers. ‘ ' : .

e



Au we apsess profausionnl obllgntlona howﬁvor, we muat not ovérlook
the largcr signlficance of the elnctronic revolutlon to us as sodial
studies, educators. chhnologlcnl chanqe ig creatlnq aoc-al, economlc,
and political iuauea as it s making history. In Bhort "the contunt of
the social aclencos “and hiotory, which is tha subjact matter of tho
social studlas, isg belng amended and extended., Uust a fuw exampleg:
Employment patterns are changlng with declineﬁ in heavy manufacturlng
and agrlculture and 1ncreases in informatlon occupatlons; instltutional
power h1erarch1es are shlftlng as exempllfied by the rise of svstems
analysts in business and hlgher educatlon, the huge “World markets for
alectronic equlpment have become h1ghly competitive. and fragmented, and
related 1nternatlonal hOStllltieS haVe developed; serious needs are aris-
ing’ for.governmental protection and regulat1 n in regard to rights'

relatedgto‘issues of information privacy and sofgware. ethics.
[

2. - How Great Are the Inequities~Created by Initial DiStribution Pat-

terns and How Can Equal Access Be Promoted?

In the u. S .the- older 1nformatlon technology, namely radio and one-
way telev151on, obtalned wide, distribution across social and economlc
lines: What about the new technology? In’the area of interactive satel-~
lite.tglecommunications,-the questibn‘of césts still looms large.
Naisbitt, in his book Megatrendswll981?, for_example, dismisses inter-~
active satellite technology as too'costly for mass application and mass
avallablllty in the near future. Computers, thus far, are providing an
information resource ma1nly for upper and middle class homes and well-
heeled school districts- without budget problems. In fact, participants
at a 1982 conference sponsored by the National Instjtute of Education
identified "equal access regardless of economic status" as the single
most important issue.of information technology in schools (Deck 1982).

Decrlnlng cost? in computer production and the r1s1ng priority given
to computers in school budgets suggest that avallablllty will increase
rapldly in the near future. We should keep in mind, however, that the
most effective use of the newer information sources requires anvactive
rather than a passive user. Unlike television and radio as we now use

“them by pushing a button and sitting back to passively observe and
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liatebe the more recent technology requires rasponsas and'aome skillu .on
the part of the usor. Acceasibility, thexaefore, is based not only on
hardware but on knowledge and training. ' B
Intcrllnkinq the use of computaru to tvleviagion and to aatullites '
has brought about a communications revolution of international dimensions
and} raised issues of accessibility on an internatiopal scope. Equal
accass is emerging as one of‘ébe major palitical and social questions of *
lnternational governance. Article 19 of the Declaratioh of Human Rights
adopted' by the United Nations states that'everyone'has the right to seek,
receiﬁe, and send information and idead through all types of media. In
recent years in the U.N., developing countries have expressed resentment
at the manner in which they have been flooded with news‘awg ad\ertising

from the larger industrialized nations. They Beek an e 1 capacity to

disseminate information (Powers 1980).
dware and

'uill be

Overall,°given_the interest in the accessibility
skills it sgeems likely that in the next few years;the 8
‘called upon to ekamine existing inequities and assist in reducing them
by providing equa} opportunities for learning tbe skills and uses of
.innovative technology. This ﬂs not a new obligation for schools and
educators in democratic countries, but it is not an easy one to fulfill.
7As social ed 'cators in a democracy, we must be concerned about open
access to knowledge resources. How we approach the qeestlon of equal
access will require important decisions in national and local political

arenas and in the profession very soon.

-
~

3. As New Technology Becomes Integral to Instruction in the Classroom,

How are Student Learning Processes Affected?

School learning is shiftiné from an overwhelming dependence on
*learnin;ifrom print resources to more and more use;of'electronic
resources. V1ded“$creens have brought about some change in learnlng
processes in the last few decades, but this was mostly- outslde of
'schools. Today mlcrocomputers and v1deod1scs promlse highly accelerated
change in the‘ﬁays in which students learn botb in schools and out.

Educatlonal psychologist Mary Alice White (1982) has done some
ploneerxng work in the analysis of electronic learnlng which can be

enlightening to us in social studies education. She has deflned three
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stages'of electronic:learning: (1) the television stage, which began in
the 19405, (2)-the'computer stage, which we have-recently entered, and
(3) the stage of "the complete electronlc learnlng center,“ which she; ‘
P d cts is "just around the corner." . , ‘ o
A Whlte proposes that a theory of electronlc learnlng 1s needed, and _
Qa whole new body of research conducted Motlvatlon, memory, attentlon,
‘control, and. 1nteract1on must be ‘studied anew in the new electronlc
1éa£nihg environment. As a beglnnlng polnt she urges.careful comparatlve
stud1es of ‘electronic and prlnt learnlng.j Then, as a flrst step she
prov1des annlnterestlng comparison of some characterlstlcs of ‘print
‘learning with two types of'electronic'learninc--receEtiVe-learning (tele-
Vleon, cable) and 1nteract1ve learnlng (computer, v1deodlsc, lnteractlve v
cable) ‘ '

The dlfferences betWeen receptlve and 1nteract1ve electronlc learn—

1ng seem to 'me to be most 51gn1f1cant for soclal studies educat1on (see _
Hepburn 1978) - The 1nteract1ve modes offer high motlvatlon and attent1on o
along thh high user control, opportunltles to ask questlons and respond
to questlons in declslon and gamlng formats, and greater relatlve poten-
t1al for hlgh 1mage communlcatlon. The content of soc1al studles is,
people centened,'and 1t is. dynamlc,,contlnually expandlng and changlng. -
‘Clearly,*content which 1nvolves people, issues, and declslons is best -
ltaught 1ntan 1nteradt1ve mode.' New lnformatlon technology appears to o
have the potentlal to. stimulate and . 1ncrease soclal studies learnlng not :
)only by prov1d1ng‘freer access to 1nformat1on but also through learnlng
actlv;tles_whlch require frequehf&actlve utlllzatlon of‘content. The_
'propositionlbegs fbr:research. o o o o Lo o -

v - . - . - . 2 .
. - . or

AT TR : E
4. " 1In What Theoretlcal Contexq{s) .Shall We Set Objectlves for Redeslgn-

v

1ng Content, Materlals, and Strategles of Social StudLes Educatlon as We

:Proceed 'into the Informa;;on Revolutlon? AN

y Bellef and actlons regardlng soc1al stud1es depend .not only on
'learnlng theory but on‘soclai and educatlonal phllosophles, and the . two
are not often easily reconclled (see Hunt - and Metcalf 1968) Today we .
fare subjected to a loud clamor from the public arena- in which so many
educatlon decisions .are made. Itqresounds with calls ‘for action--from.
vgovernment, from buslness and 1ndustry, from academ;c, from local com-h,fu
123
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munities. .- All demand improved school” educatlon 1n the ‘new technologlcal'
era. But the voices are not un1ted : The.varlous formulas for improve-
ment reveal differing phllosophlc v1ewpo1nts._ ' . o

Before leaplng into- "h1gh tech," soc1al Sclentlsts and‘social L
stud1es educators should reflect on underlylng purposes and lmplled out-.
comes, For example, hlgh 1n the arena a group we’ m1ght call the "modern-'

" day essentlallsts" are demandlng that we meet the - needs of the new’ era

by. stren&thenlng education in the basic trad1t1onal subjects. The?ﬁ%ll

is ‘or more r1gor 1n school education to produce greater 1ntellectual
skllls as. ev1denced in higher test scores., ‘New 1nformat1on technology

is to be used to produce ‘a more eff1c1ent knowledge- of-the~badics educa—

'_tlon., stng ‘the technology, teachers are to demonstrate the means to

specific knowledge and. thus enrlch student retentlon and access to .

lmportant factual 1nformat1on._ in’ thlS view the sxgnlflcance of the

_ technology 1s .that we’'can use it to better learn and better communlcate

the cbserved and measured reallty in which we llve (e g., Scandura 1981).

From another pqgt of the arena come the cheers of another group,_ o~

>y

whom we might call "modern-day progre551ves." They welcome technologlcal
development with d1ffer1ng expectatlons. The- call is for a re1nV1gora-
tlon of the problem-solvxng approach to’ educatlon u51ng electnpnlc 1nfor-4

"«

matlon tools (e.g., Ray 1982). ' The’ new technology 1s envisioned as a

means for tedchers to 1mprove cond1t1ons for student leérnlng of.

processes. They foresee “that in the future classroom the teacher [} role
-as gulde or aide wlll be enhanced, and the temptatlon for the teacher to
act as a conduit of knowledge will be m;nimlzed. .In this. view the slg— '
n1f1cance of . technology 1s that 1t prov1des a more eff1c1ent means to '
test hypotheses and to éxamine unchallenged truths. o o e

of course, there are other perspectlves.b Some v1ew ‘the 1nformat1on .
revolut1on as. posslble means to social reconstructlon. Others foresee a
fearful technocracy. A few are callxng for/nEw SOClal theorles to - recon-”
clle chang1ng 1nterests ln both materlallstlc and humanlstlc advancement
(see Hartoonian 1983). e ' _
The unprecedented rap1d rate of technologlcal change makes careful

reflectlon d1ff cult. Nevertheless, social stud1es educators must take

time to examine the assumptlons and 1mpllcat1ons of proposed development
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programs. We must attempt to define the. theoretlcal contexts of the. .
ch01ces we' are -making. as ‘we' dec1de 1nd1v1dually and in large professlonal“
groups just.how we shall ¥espond. . ' '

5. - How Shall We Define SOCial Studies "Computer L1teracyF and Thus ‘the -

5
Extent to Whlch We Will Attempt to Educate Students and Teachers to
Utlllze Comp ters in the Social Studies? ’

v The term "computer llteracy" applled to students Jor. teachers is'
controversial. It 1s w1dely used by educators to refer to sgmg mlnlmum ;
competency of learnlng about computer applrcatlons, but there 1s little |
agreement about what the mlnlmum should be.” ‘One’ group of educators uses

)

the term to refer to competency in recogn121ng and. descr1b1ng the cap-
abilities of computers,rthelr impact.on society, and some practlcal T
1nformatlon about *their appllcatlon 'in-work areas.- ‘A group of Swedlsh
educators, for example, has experimented with teachlng "computer appre-
c1atlon“ in mathematlcs and civics courses in upper secondary school.
Students develop an awareness of the use of - computers in workplaces by
readlng, d1scus51on, and field tr1ps, and by using the computer to solve-
math problems (Kollerbauer 1982). ‘ " »

Other educators argue that "computer llteracy" means the ablllty to
actually do comput1ng including’ programmlng skllls (Kelman 1982; Calhoun
1981) . Some have suggested that computer software’be used to teach about’
the nature of computers and their role in economic and sqcial.change.

‘For teachers, ‘instructor-created software could be used to review the
effects of‘computers on’ the currlculum (Hofmelster 1982).

Another view is that school computlng experlence should be prov1ded
only for those who are: 1nterested, rather than forclng it on every stu-
dent (ox every teacherf.jbIt is argued that the demand for un1versal ‘
computer llteracy has been based on a false lmpresslon of computer educa-’
tion. as .a means to a good job and social moblllty (Harvey 1983).., Given
the llmlted number of computers -in each classroom, it is argued, those
who are 1nterested and who are progresslng should have greater access.

" The questlon of how much soclal studles teachers and soc1al ‘studies

6§2:;:: must know about computers and how skllled they must be in the.
use ol omputers is a serious issue in our subject area, for soc1al

_studles teachers are reported to be - nat the bottom of every usage -sur- )
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~vey..'" Even those few who utilize'computers in soclal“studies instruc-
';tlon, use . them malnly ‘for -drill and practice or canned slmulations rather
" than- teachlng soclal science processes (Roberts 1982) _

We can gain some 1nsight 1nto the usage problem from Westtrn Euro-v
pean educators who gathered at a conference in Italy last fall to report
and discuss their experiences with computer appllcatlons in education |
- (Council for Cultural Cooperation 1982). All-the reports,emphasized'the .
initial need to alleviate teacher fears'of the computer;i,Commentary in
U.S. computer-journals and in the. European=reports'suggests’that'once .
"teachers have enough training to feel familiar w1th the: hardware and are
given enough time to experiment, they, like’ thelr students, Wlll be
caught up on the actlveness, challenge, and versatlllty of the medium
(Ray 1982, Oldg 1983). = - A B R

We have learned from past 1nnovat1ons in soclal studies- currlculum
that the ‘confidence and cooperatlon of teachers is requlred for success-t
qul appllcatlon Wlth students. "New - social studles" materials and more
‘recently cltlzenshlp education strategles preseéted teachers with. cur-:'
rlculum materlals whlch were malnly 1n the age-old nonthreatenlng print .
medium. The obv1ous questlon is: 1f success was llmlted then, ‘how can -
we . expect to successfully innovate us1ng a completely new mlcroelectronlcj
med1um° ) ‘ Co ; \ e .

One response is that we are just flnding the appropriate medlum for
some of the’ older messages of the soc1al studies currzculum._ The more -4
| open, interactive, lnformatlon-fed format of learnlng based on the new _
technology can help to promote 1nqu1ry and problem—solv1ng learn1ng. » '<
Debugglng can prov1de some powerful lessons 1n both logical and crltlcal
thinking. Programmlng requlres conceptuallzlng and a ser1es of ‘
hypothesls—testlng act1v1t1es.‘ Moreover, today thereqls a nonhostlle'
env1ronment for dlscovery learn1ng, perhaps because it is- 1n the techno-

K

' log1cal mode. The soc1al and economic cllmate tends to encourage all

types of computer educatlon.

»6;‘ How Will the Revolution in. Informatlon Technology Affect Human

» Interactlon in Schools and Classroom? _ o ?pj

Educators: from . 12 European nat1ons at the computer technology work-

vshop last fall d1scussed several concerns about the human effects of
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computerization in schools (Council for Cultural Cooperation l982).f?one
of these was- teacher fear of replacement by technology. Another was the'
threat of replacing teachers with- tnchnically trained persons from the
business world. Participants determined-that teacher replacement was
far-fetched. And, although the hiring of teachers. Wlth business World
experience with computers was encouraged for some vocational programs,-
proposals and recommendations were built around the assumption that sub-
Ject area teachers will learn enough about computing through inserVice'
or‘basic teacher education courses. to be able tb use the technology.as a
teaching tool in their subject drea. .Two important changes in the .
teacher' s role were predicted however: . teachers will no longer be the
prime source of information, ~and teachers Wlll develop new skills and :7
will become more professional - » f

Not too many years ago American teachers could be heard to express
concerns about being replaced by computerst Somé had conjured up images
of a clanking metal robot'with flashing lights teaching~World History “in
a droning electronic voice. Now, computers are ‘hardly threatening '
because they are everywhere visible outside the school~-the. grocery store
checkout, the appliance section of department stores, post offices,,”
travel agencies, brokerage firms, airline ticket counters, nursing sta-'
tions ‘in hospitals, and in the living. rooms and offices of favorite soap
opera characters. Increasingly, teachers can be heard expressing impa-'
tience at not having" a microcomputer for their -own’ classroom. '

‘ One of the human problems about which American soCiologists and
psychologists have expressed concern is ‘the impersonality of computers.
Computers will not adjust to us as people do. They adhere to a specific
prbgram. A typical example is the kind of irritation one feels after |
many years ofapaying the. light bill on time when on return from vacation
a:shortbunpleasant:letter is—found threatening to turn off the power
because”the'paYment,is three daysilate;_ The telltale dot-matrix print
in'the_letter revedls that it was'preparedvby a'computer; But how do
you explain Your situation to an impersonal, inflexible, and‘cold
machine? - 1; ' . B - . : ‘ -

. On the other, hand, i; some situationsﬂcomputers have been found to
be more "humane“ by reducing embarrassment and put people more ‘at ease.

Patients in hospitals preferred computer interViews, and alcoholics more

..
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honestly reported thélr alcohol consumption to computers than to sympa=-
thetic human interQiewers (Calhoun 1981). Computers do not give us a
glance of dlsapproval or a condescend1ng response——unless programmed to
do so.. Certain school childrén may be better motlvated to learn 1n com-
-puterlzed trlal—and-error learnlng modes in whlch they feel free to make
- errors w1thout rece1v1ng dlsapprov1ng glances or remarks from teacher
and.classmates. . o
+Will we lose the opportun1t1es for cooperatlve learnlng and group
dlscusslon afforded by trad1t1onal pr1nt-or1ented classrooms? Whlte
'(1982) reported a study conducted at Teachers College lnvwhlch pupils
- interacted with each'othervmore in the computer room than in thevregular
‘classroom. Moreover, much of the interaction.in'the computer‘room was |
Aconcerned with learnlng, whlle ln the pr1nt-or1ented classroom much less
of the interaction was productlve. B ' ' ' 5
' Telecommunlcatlons can add another dlmenslon of human sharing to}_'

the mlcrocomputer and v1deo screens. Telecommunlcatlons make 1nteract1on
] possible between student groups across many mlles, across cont1nents.t"
':In addltlon to exchanglng 1nformat1on, they may also exchange expressions’
. of attltudes and - feellngs. The process could be beneflclal for"human
understanding across reg1ons and across nat1ons. ‘,

/ Overall, there is’ every 1nd1cat1on that electronlc learnlng need‘ .
- not be dehumanlzlng and can, in fact, promote humanlstlc and: democratlc;f
uattltudes 1f pfogrammed properly and used in an open and 1nteract1ve

manner. ' S . . N o : e
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5. RELATED RESOURCES &N THE ERIC SYSTEM

The resources described. in this chapter have been entered into the
ERIC (Educational Resources Information Center) system; 'Each is identi-
fied by a sir-digit number and two letters. "EJ" for -journal articles,'
"ED? for other'documents.‘ Abstracts of and descriptive information about -
all ERIC documents are published in two Cumulative indexes- Resources

W

in Edﬁcation (R1IE) for ERIC documents and the Cumulative Index to ;

Journals in Educatlon (CIJE) for journal articles. ‘This 1nformation is

also accessible through three major on-llne computer searchlng systems:
| DIALOG, ORBIT, and BRS. '

Most,. ‘but not all, ERIC documents are available for v1ewing in
microfiche (MF) at libraries that subscrlbe to the ERIC collection.
Microfiche copies of these do-unents can also be purchased from the ERIC
Document Reproduction Service (EDRS), P. O Box 190, Arllngton, VA 22210.33
Paper copies (PC) of some ERIC documents may also be purchased from EDRS.‘
Information about the avallabillty of every ERIC- document listed ls
: 1ncluded at: ‘the beglnnlng of .the abstract, along W1thapr1ces for both

microfiche and paper copies. When orderlng from E’Rs, be sure to llSt
' the ED number, speclfy elther MF or PC, and enclose a- check or money B
order. Add postage to the MF or PC price -at the rate of $1. 55 for up to-
75 microfiche or paper copy pages, Add $0.39 for each addltional 75
microfiChe or pages. ’One microfiché contains up to 96. documentypages.
Journal artlcles are not avallable in mlcrofiche. 'If’yourvlocal-,
llbrary does not have the’ relevant issue of a journal, you may be able -
to obtaln a reprint from University Mlcrofllms, 300 N. Zeeb Rd;,”Ann:’
Arbor, MI 48106. The follow1ng 1nformat1on 1s needed., title~of the
perlodlcal or journal, title of article, name(s) of author (s), date of
issue, volume number, issue number, and page numhers. All orders must 3'-
be accompanied by payment in-:full, plus postage. “Contact University. o

Microfilms for current price information.’
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- Ahl, David H. "Computer Simulation Games." Teacher 97,‘no. 5 (February
. 1980), pp. 60-61. EJ 226 890. C

The author suggésts the computer simulation game as a powerful moti
vational and teaching tool in many grades and subject areas. He briefly
describes a few social studies and science computer simulation games.

Bolton, Harold and Mosow, David K. "Microcomputers in the Classroom: A
Foot in the Door." Educational Computer 1, no. 3 (September/Octobe
'1981), pp. 34-36. EJ 268 688.

! Studies teacher and student attitudes toward computer assisted
instruction. High school and middle school teachers and students were -
.given a knowledge/attitude survey before and after a simulation exercise
on the microcomputer. Results show that attitudes ‘toward computer-
assisted instruction improved after the simulation,

)

Diem; Richard A. _Computers in the Social‘Studies Classroom.a How to Do

' It Series, Series 2, No. 14 (Washington, DC: NationalCouncil for
the Social Studies, 1981). 8 pp. 'ED 209 165. EDRS price. MF-
$0.97 plus postage. PC available’ only from National Council for
the Social Studies, 3501 Newark St., N.W., Washington, DC 20016
($1.50, quantity discounts available).

-Introduces social studies teachers to computers 'and suggests'ideas/
for potential applications in the social studies classroom. A: good
introduction to a variety of related topics.

Hantula, James. Using the Computer in the Social Studies Classroom.
Paper presented at the Annual Meeting of the National Council for
the Social Studies, . Houston, 1978. 13 pp. ED 164 424. EDRS price
MF-$0,97; PC- $2 .15, plus postage. : " :

Discusses classroom use of computers in social studies, and some
» problems and impediments. . Provides examples of computer projects of
special interest to social studies teachers. Suggests various uses of
computers and describes their advantages. ‘ '

Hodges, James O. A Bibliography of MicroNomputer Software for Social
‘Studies Education. (Richmond, Va.: irginia Dept. of Education,
19€2). 58 pp. ED 224 727. EDRS priced MF-$0.97; PC-$5.65, plus
"postage. Also available from Social Studies Service, Virginia Dept
of Education, P.0O. Box 6-Q, Richmond va 2 16 (single copies free
while supply lasts) g

More than 160 elementary and secondary social tudies programs are
in this annotated bibliography. . The annotations are derived from sup-
plier: catalogs rather than user experience and analy i
‘ Klassen, Daniel L. Computer Simulation in the Social ciences/Social
’ Studies. Paper presented at the Association for Educational Data

- Systems Annual Convention, New Orleans, 1973. 8 p ED 087 429.
. EDRS price: MF-$0.97; PC-$2.15, plus postage. '

» An older paper discussing ‘the use of . computers- as instructional
' tools'in secondary school social studies education, especially the "new
‘social studies." .Gives examples of - Simulations, including those useful
‘in introducing the stuﬁent to dynamic marketing, political and demo-

Q graphic analyses. . ‘ ,
. *?f . B6132




A} ’ ‘ ~
Lewis, Lawxence T. "All-Purpose Learning Games for Computer-Assisted
Instruction." ,Journal of Geography 78, no. 6 (November 1979),
- pp. 237-244. EJ 216 783.

Describes a package of programs developed to blend entertainment
with geography learning objectives. The games can be adapted to a wide
range of subject matter,and to various educational levels.

' | '

Martorella, Peter H.‘andgKohn, Dixie. "Computer-Related Materials in
the Social Studies/Social Sciences." Social Education 34, no. &
(December 1970), pp. 899 908, 916. .EJ 030 672.

'~ An older, pre-microcomputer article that provides a framework for
the social studies educator to, use in developing a .basic understanding
of the educational uses of the computer related to social studies/social
scienc Discusses use of the computer as a teaching device and as a
“tool for information storage and retrieval

"My Favorite Software." Electronic.Learning 2, né. 2 (October 1982),
PpP. 50-55. EJ 270 063. ’ .

A list of 93 programs favored by ‘educators, compiled from a ques-
tionnaire sent to 2,000 teachers &nd administrators. Included are pro-
grams for use both in administration and in teaching; several content
areas, including social studies, are covered. Ordering information and
comments on program use are included. N\ ' '

»

o

Shaw, Keith. “Some Educational Uses of Computers in UK Schools." SASTA
Journal, no 812 (August 1981) , pp. 16-25. EJ 252 853.

Discusses current uses of computers in United Kingdom ‘schools.
Suggests reasons why_ teachers are using computers. Describes applica-
tions in simulation; model construction, evaluation, and modification,
and academic games. : :

Stewart, L.R. "Here's What Classroom Computers Can Do." American School

Board Journal 169, no. 3 (March 1982), pp. 32- 45. EJ 259 510.

, . Briefly outlines how computers can be useful in teaching nine dif-
ferent subjects, including social studies, and in managing the central
office.

Visich, Marian, Jr. The Use of Computer Simulations in High School Cur=
ricula (Stony Brook, NY: State University of New York, Huntingtonq
Computer Project, 1974). 36 pp. ED 089’740. EDRS price: MF-
$0.97; PC -$3.90, plus postage. ‘

)

Describes a number of pre-microcomputer siq ations for high school, -
includfhg some -in social studies, and presents, ‘evaluation of their
use. Outlines some of the situations. in which: computer simulations can
make a significant contribution to learning. sy : -
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