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The geometry curricatien For paplls wped betwess 10 and 15
b mainky based oo three inlerdependent shject dividons:

®  gecdtiHince| constretions:
&  siudy of geometrical Forms;
®  calculations concerting geometrical fipures.

Traditional inssruments For coRstructing pistorial pepre-
sentations of geometric figeres coreenily wsed B schook

In addition 1o these traditional instraments there is now the
possibility of generating pictorial representations of
grometric figures on & computer's sereen. The following
methods of generation are posgible,

& The representation can be gemirated directhy, using ;
il

i alternatity beiween command irput by the wier and
command execution by the svstem (interactive comn-

CORELABCTON &S A state of the graphics soreen. |
* The representation can be generated indirectly by |
designing a procedure in a problem-orisnted lznguage, !
The itpait variabies are the given data of the construc- |
tiom, the result is an artificial Mngeage model of the | o
EEMREdtEC constraction process; the procedire =l
geterates the pdciorial consiruction process o the
sereen.

e T

PR

i
!

L3
Cerrain interactive graphics systems ace able to meke ani @
abglraction from 4 spedial construction. This means fhe
system can produce awtomatically & similer construction | e

| with clanged data.
1

inclide: : inpart devices such as
erigse and light pen)

®  (unmarked) reler:

& CoHBpass; ®  design of graghics

*  ruler for messuring distenees; peocedures

®  protractor;

&  selsgquare, DecToanitg Ihereasing
0f the miss ey of hacessary
visal-tastin capacity for
parception ion |

Disadvantages and advantages of the use
of the computer

The foltowing are passible shjections 10 the use of o cows.
PR FOT gEdHELG COnSTrasTians,

the commends of & graphics system, step by step i There might be o loss of routine skills io using e 1ra-

structing}. The result is an electronic model of the target ‘e

Geometrical constructions are fime-consuming o execute.
hypothesis testing is very slow. Heinz Schumann
ing about the ways in which computers might help.

The computer as a tool for
geometric constructions

The situation is illustrated in the dizgram below,

Pictarigl models of geometric
figures are pedarated by

& the iraditiongl instroments

*  inderactive graphics-
syctems {with geaphic

ditionzl ingtruments. (Wil such skills be required in
future? Does the cumriculem have 10 be changed?)
There might be deficiencics concerning the under-
standing of geometric concepts and statements. {5een
from 2 cognitive psychological point of view, is theee 3
basic difference between fearning geomelry by com-
putes and learning i1 by treditiond] means?)

Ti there a shift in emphasis from construction problems
ter interaction proflems? (Does the pupil learn more
about & graphics system thas ghout geometric con-
Airuction?)

Dots the use of the formalized languags-oriented
system hinder immediate aootss 1o eviden? geomerte
facts?

B2 there decrezsed emphasts on proving geometic
statements? ;

It wse of non-standacd and non-stondardizable graphics
[



systems for geometric constructions becomes common | tractor and marked rolerk:
{irs place of the universally undersiandable traditionat
instruments) i there a danger that the geometry inter- (@  measuring angles;
natized will be system-dependent? # measuring fine.
# ‘There is a danger that only those geometric objectives .
are preferred, which could be adequately performed by | In order to simplify the production of a complex construc-
the used system {objective-selectionism), tigns and to save time a graphics system should perform the

foliowing basic constructions via 2 single command:
Irritations in the visual perception of geometric figures
which can arise from o deficient graphics solution, or by a |#  line through two points;
lack of adjustrnent of the screen or of the printer, can be |e  line segment betwern two points;
regarded o temiporary problems, ®  half ine (rey) through a starting point and 2 further
point;
The following are arguments in favour of using graphics [#  circle around a centre and through a peripheral point
systems or graphic-competent programming languages for {or of a given redius);

the produection of geometric constrsctions: # the spacing off by measurement of & ine segment on &
given hadl lins;
dynamic visualization; #  the drawing of an angle of given measure on a given kalf

the facility o reproduce as required; [{sve:

the facility 1o correct and modify as required; the mid-point of a line segment;

the quick availability of complex constructions; perpendicular bissctor;

the facility to compose constroctions; parallel through a given point (0 & lne;

a large range of variations. f perpendicutar from a given point 10 & given line;
i angle bisector,
The use of graphics systems encourages the following ways |
Jof working: 'ﬂmhnmmﬂmﬂhwsndnmmsfmm
mnmwnhjuumlhmruuwiuundnn
»  glgorithmic {hinking;
& modular working; -t a fMexible positioning of the screen;
® pbstract thinking; #  use of the usual geometric terms;
® use of experimental or systematic procedures, [#  the possibility of omitiing denoting.
depending on the type of graphics system; i
& the gaining of inductive recognition. l{Auiomatic positioning of denoting can lead to overlapping
l.or erasure.)
i
{zeometric demands Furthermere the construction-system should aid the student
by interactive

The process of construction by a graphics gystem must cor-
respond, step by step, with the process of construction using

continuouwsly varying construction issues;
traditional instruments,

defining of macro-constructions;
repetition of a construction;
generating of loci point by point and so on.

R it

The user should be able to perform the fellowing sctions
{traditionaily accomplished using siraighi-edge and com-
pss):

s drawing & straight line through two given points; Comparative survey and analysis
® drawing 2 circle round a given centre and through a

peripheral point; There are basically two different methods for the operation
i» rmmmmuafmhnﬂmﬁ*ﬁmﬂmm |
! and circles); :

selecting points anywhere in the plane, especially on /e the menu-driven graphics sysiems, where the user
constracted foci. E selects menn options and is then questioned for further
i specifications {table );

the command-driven graphics systems, where the user

Ly
I
5!%:uﬂ:hmﬂdh:ﬂemwndum
I types in command words and their specifications via the |

!- mw | keyboard (table 2). |
. {rys) .
im  ancs, ]wmmmmmmqmmmmmm'

!restricted, becawse all basic geometric objects mast be
‘I‘Mmﬂmd&hclhkmmﬂwmtmmwfmﬂu‘mmndhdmmmwmmmrﬂfﬂlﬂm
Ifoﬂmiunﬂium{uadiﬂmﬂlrmphhdmpm- objects by using their names. !



Meau-driven graphics sysiem for geomeiric drawing {able 1).
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| Finsl poluts

| tool for peeeetric constructions cather than by the use
of the traditiona] meansY

Dot & graphics systen for peometric drawing, suitable |
Tor use by papils, exist?

Dot the exmsting schosl geometry comicelum offer
pousibilities for nsing computers?

e

At the prepent stage of developenent i must be said that the
angwer 10 gl these questions i will negative. Thers are soome
hopeful prototype symens under development, which are
being made compatible to schoot-geometry and to mast

software-srgonomic siandards for toels {for

| better realired by rhe applicaiion of the computer &5 a |

| general
Can the sims of learning and teaching geometry be | ecample Cubei-Geomeler). 3 is the suthor®s intestion o
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