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ABSTRACT
The use of calculators and computers in the schools

is prcmoted. It is stated that calculators should be used in the
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mathematics classroom as soon as tasic operations are understood. 2

point is made that calculators are no greater a threat toa"iearnxng

the fundamentals" than slide rules, which have been availabie for-
over 350 vears. It is recommended that school districts adopt a

policy with guidelines in regard to the use of caicuiators, and that

calculators ke used as tools *to reinforce *he basic skills, nct as

substitutes. Calculators can te used to facilitate the use of

comparison and estimation in rroblem solving, including real life

situations, at all levels, and to teach children critical thlpking,

The use of the programmatle calculator in a creative. way is promoted

and several example problems that can be quickly explored with the
use of the p*ogfammable ca‘culator are presented. (HE)
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TUE _CALCULATOR IN THE CLASSROOM:
- REVOLUTION OR REVELATION?

I was an elementary school student 1n the late

in Pﬁxcago s far Rotthwest side, It was a rather hew

school then. It had an excellent reputation for

achievement and, as I recall, it was provided with the

/' best.of everything that could be provided during the" great
depre551on. We had one of the first "adjustment teachers"
in Chicago and I remember taklng a8 lot of tests that _
ultimately resulted in my skipping a grade. But what I

noticed about the adjustment teacher (apart from the

fact that she was an attractive young woman) was

that she used a stopwatch and a slide’ rule.iwitiyas the
first time in my life that I had seen such things.

remember that I had to build up my courage to ask her about
them and she demonstrated them to me., I had no

use for a stopwatch; but a ruler that could do arithmetic

seemed like a mxracie. I had to have one.

~ Ted Stolarz
The misroelectronic revolution is with us and tﬁé world

will never be the same as it was before it started. That magic

0]

ruler that could do arithmetic is now obsolete. The hand-
held pocket ééicdiétéf can do é6éf§tﬁiﬁ§'tﬁé slide~rule could

in school. What is more they operate with an amazxng degree
of accuracy.
There are those who are disturbed by this and who feel

that children §56615 not be allowed to use calculators

/
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Once these skills are learned the calculator, especially the
programmable one, can take a great deal of the drudgery out
of computation. ‘

To illustrate this point consider the "ruler that could
do arithmetic.” The slide rule, which has been available for
over 350 years, makes a number of calculations quite easy:
And; until the recent advent of the hand-held calculator; it
was always standard equipment for engineering and sScience
students. The same fear that today accompanies the idea of
usihg calculators in the Eiaééfééﬁ also was §Eé6éléﬁE.ﬁﬁéﬁ

But the slide rule did not destroy students' ability to
do fundamental operations longhand: It did not destroy

their ability to do computation without it because to use

‘the instrument skillfully, one had to know ihe process.

The slide rule simply gave an approximation to the answer

without some of the long computation: |

Just as the slide rule did not destroy computational

ability, the calculator will not do so either if used properly.

Many facets of mathematizs can be enhanced and supported by

and approximation (for which the slide rule was often uséd).
For éxampié, a good teacher of small children, or older
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Once this process is understood, a calculator can

used to perform all those dreary, time-consuming calculﬁtions.

This testing then becomes easy and quick and the method '

needs nothing except an understanding of what one is looking

for. It makes the complicated arithmetic algorithm useless

and gives the added advantage of keeping before the person

* doing the work,the meaning of squars root.

Thus, the calculator should-be tsed in the classroom
for mathemtatics.as soon as basic operations are understood.

It is useless and discouraging to forbid the use of ‘them:

' What the teacher should try to do is to make use of them o

in a helpful manner:’ When a chiid does a ééﬁp&tétibh;:ésk

him to check it by using the calculator. Stress the idea that
the calculator is only as good as the person running it so
that to use it gkiiifaiiy the child must be ablé to tell

it .what to do. This in itself requires that he understand
what must be done.

The fact is, calculators are here to stay and children

of all ages now take them for granted. The question is not

"will we make use of calculators in the schools?". It is;

"How will we do6 so?": Perhaps the key here is not in the |

ordinary calculator that performs operations that most

' people can perform by hand. Of greater significance is the

a new mental process and provides the opportunity to develop

in étudents a method of thinking that will prove to be of

great value as they face the world of
: 4 ' : CK
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A programmable calculator is an iﬁsthment which can be

s1ngle opera tion or a sequence of operations over and over

-

again indefinitely or a set numbéer of times. It can "learn”

a éémﬁlicétea seqguence in which it does one part over and

has been reached and tﬁéﬁ'éées on E6.85 cther things; It can
store information in what are called wamories and recall
whatever is needed for use whenever it is nesded: This
means that the progranmable éaié&iéEéf; anlike the ordinary
calculator, can do sophisticated operat*ons w1thout needlng
the operator to 1n1t1ate each step.

However, it' does these things only if one can "teach"
it to do éé; One must make the calculator "learn" the
separate sEeﬁs in a segquence. Everi'methematicai step is
pcssibie on a non;ptogrammébie calculator. Biut the aavéﬁﬁagé

\

' to do many operatlons with processes not poss1ble on a non—r
programmable calculator. It is 1mportant to note that if |

one does not understand the process he is tfyiﬁg to program,

the programmxng is a hopeless task: TBe piééféﬁﬁef must identify
and plan sequential steps for solving the problem as well as |
olan the order of arithmetic - operatibhs. fﬁus with the
programmable calculator; even more than with an ordinary.
calculator; the thinking process of the user is primary if he

is €0 build his own program: | | |
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Most of the applications of mathematics to real problems
involve several operations: The programmable calculator
permits us to address many différént real problems without

spending hours and hours 1n longhand computatlon. In
addition, the use of the programmable calculator helps

to develop skills in designing éigériéﬁﬁg for the solution

of problems which recur with dlfferent 1nputs. These
skills will be as ééééﬁEiéi in the twenty-flrst century o
. as basic arithmetic. ; - \

. The ptbgrammébié caicuiator or éémbueéf aéﬁ also \

cannot do idhghana. ?or,exéméié; there are statistical ‘

which are meanlngful to the user even though he does not

have the statistical tralnlng to do thercomputatlon or program

the calculator:
The use of the programmable calculator in a creative

way (1 e., having the user develop hIS own programs)};é

existing programs. Several examples of creative uses of

the programmable calculator can be made. For instance, studen*s
can gain several geometric insights by using a programmable
calculator. Suppose éﬁéré are youngstérsﬁéé the leveil of

using basic geometric formulae for lengths, areas and volumes.




Consider thege problems for the student to explore:

1. How does the area of a circle of diameter d
compare with the area of a square of side d? Try

several cases and see if you can get & generalization.
Look at the formulae and see if the ééﬁéféiiiééiéﬁ
| makes sense. | ] |
| a, =7aZ4  and A= a?
. ' .s
774 & 1, therefore, A, is a little more’
than 3/4 of A |
What happens to the perimeter and area of a square,
rectangle; circle if all basic dimensions are i

25}

doubled? Tripled? . Do the same for volume formulae:

3. 1If we have a rectangular box of fixed volume

made out of sheet metal; what dimensions will

make the area of the sheet metal a minimum?

4. You have a can in the shape of a cylinder .nade of
‘and height- will made the amount of sheet metal a
minimum?

These. problems can be quickly expiored with the use of-
a programmable calculator. First; the student must knéw

how to use the formulae required. Next he must tell the

calculator how to use the formulae-—that is; what sequence




of steps it must take to arrive at a solution. Once

inputs to arrive at the final conclusion.

. The programmable calculator should be introduced as.

soon as the child.is faced with problems which occur

frequently or which require more than a single step.
This will happen not only in the computation but also in
the application of mathematics to real problems such as

interest, instaiirént buying, cost comparisons, etc.

The use of the §%6§Eéﬁﬁ551é'céicﬁiator will not only

-
|

make ééhpUEétion-iesg tiresome, it will also allow the child
to learn simple prograiiming at an early date: Computers and

future it will be as natural for one to understand how to
use programming as it is now to understand spoken and written

to give many if not most students some hands-cn esperience
with ﬁiéféﬁiééé556r§; The present generation of prcféséiéhai
men and women, business péapiéahéskiiiéa workers has a
handicap because the computer; its uses and its languages

were not ékﬁéfE of their early experience. Those who have

had to learn this laterhave ot had thé;éévéhtégé of an

early introduction. Even more serious is the problem of

those who must blindly use the iééﬁlté without any understanding

of how they ~ame about or, in the case of managment, make




of knowledge about what they do and how they do it. Thts
generatlon, those in =chool now, must be ngen some back-
grbuna on this tool which they find everywhere in their

Lo - S
It is obvious that the calculator, especially the

programmable!calculator, has much to offer mathematics students
-. L ’ ) - : i
of any age. The following EéaaﬁaéﬁaéEiaﬁé are made to

promote ard eﬁcourage the use of the calculator in the
\

classroom. 7
It is recommended that: |
1. Calculators be used in our schools.
*\'2: Séﬁééi districts adopt a ﬁoiicy,with guidélines i in
: in regard to the use of calculators.
3. Calculators be used as tools to reinforce the

ey - — —

basic skills;, not as substxtutes for teachlng the
§ basics:

4. Calculators be uéed:

to facilitate the learnlng of basie arithmetlc skxiis;

at all levels.

to facilitate the useof comparlson in problem solving

at all levels.

to fac111taté the use of estlmatlon in preblem
solv1ng at all leveis.

"to facilitate probiem soivxng in real 'life .situations

at all levels. \

7 o B o i ] N :
5. Emphasis in calculator programs should be' to teach
children cr1t1cal\th1nk1ng. Calculators enhance

critical thinking by' '

4
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reihfarcing the basic skills.
helping in the ba51c skills of reasonlng.

rexnfercxng ‘the thxnklng process.

)

reinforcing problem SOlVlng ablllty.
promoting loglcal thlnklng.
encouraging creative usage;

.. . providing stimulation and motivation.
Eéiﬁiﬁé to aéveiop numbef sequencihg cahcépés;-

education: It is essentlal that those Who w131 teach future

6iEiiens oe prepared to 1ntroauce them to the\Foois which

they w1ll use and which will affefE Eﬁé r lives in so _mény
ways. It is suggested that elementary school teachers be o

v

N Egggized to learn how to use a calculator and be urged to
'.leaxn how to use a programmabie one.'“Secondarygschool -
teachers should understand hoglto employ the prbgremmébié>.
calculator as ﬁéii as the micrcptth*’”r or mfﬁiébﬁputef;

The r pon31b111ty for this tralning w1i1 have to be

assumed by the universtties._ Aithough there will be"
- specialists who can teach the advanced material, fiost if not
-all teachers will have to have some background knowledge.

' At the moment it looks as though the universities will have

10 -



to be sure that éxpériéhCé in the use of hand caicuiétors,

microprocessors and main-frame computers ‘is avallable to 271

who desire it.: Further, it will be the respon51b111ty of

" the UnlverSitIES to encourage all students to get at

fE'ié difficult to predict what the future will

bring. The revolution in miniaturization, along with
decreasing costs, will undoubtedly produce Hew wonders in
the next few years. Whatever is made available in schools
and colleges should reflect what is available on thé market
and in general use. The equipment purchased in the present
should be minimal and consistent #itﬁ.gdéé usage so that
schools can take éé?éﬁéééé of new developments: 1In §E6EE
we ére entering a new age.. It 1s héﬁéd that in educatlcn

it reluctantly.




