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When German fourth graders sethe patch-picture @ove, most of them des-
cribe atown with a church bulding, howses, abus, andtrees. The same would
be true in many other parts of the world. But what would African or Eskimo
children say? Perhaps these students would see only a wlledion d fancy
patches. Suppase | told you that these aejust aset of geometricad shapes? Y ou
would certainly fed cheated. Normally we ae so impressed by a picture that
we fail to seeits elements. Let’'s analyzethe picture: It consists of redangles,
squares, triangles, circles, and other shapes. The objeds are cmbinations of
these shapes. The church consists of redangles, a triangle, a drcle, and a
trapeaid. The busisformed from redanglesandcircles. If welook further, we




discover overlapping shapes:
¢ Thewindows are small er redangles placel onalarge redangle.

e Two buldings overlap, giving the impresson that the house is behind the
church.

How does this relate to geometry? Students begin to do geometry when they
discover:

1. There ae primefigures guch as gjuares, redangles, triangles, and circles.

2. When such figures are combined, new figures can be generated, such as par-
allelograms, trapezids, etc.

3. There ae many kinds of relations between figuresin the plane. Figures can
be separate or they can overlap; their relationto eat ather can be described in
positional terms Tike right, left, above, below, etc.

1. Knowing figures

Students usualy lean the names of the prime shapesin primary schod. When
you ask them, "Why is this figure asquare?’ they will tell you, "Well, that’s
what | see" This enslike arather inadequate explanation. But acrding to
van Hidlg, it isthefirst stage of understanding a geometricd figure: the figure
asawhdeis e asa cetain form (VAN HIELE 1986. In psychdlogy, thisis
known as "gestalt.”

Y oucantest your students’ understanding of this gage by asking themto name
a variety of paper shapes. (See Figure 1.) Or you can ask them to chocse a
certain shape from a pile of figures, e.g., al the triangles.
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Fig. 1

This stage of understanding is often underestimated in geometry teading.
Many teaders hurry past it to drawing polygons and looking for properties
such as equal length of sides, equal angles, etc.

Thisisthe secondstage of understanding: seang figures as carriers of proper-
ties. But don't skip over the first stage because there ae some difficulties to
overcome. First, ask your studentsto name the shape in Figure 2.

Fig. 2

If they fed lost, or cdl it adiamondor rhombus, this means that they canna
identify afigure independent of its orientation in the plane. They can lean to
dosoif you present the shape in many diff erent situations.
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When students e a cmplicated figure for which they do nd know a geo-
metricd name, they will describe it in terms of objeds in their environment.
For instance in Figure 3, the shape onthe left may be cdled a"bridge", while
the shape on the right may be described asa'"groove'.

Fig.3

One could describe this as afigure that resulted from cutting off a semicircle
fromareadangle, bu in most cases, the environmental interpretation daminates.




2. Geometry and Reality

Itiseasy to dscover geometrica shapes and their relationships from a patch-
picture. But thisis just a picture. Can we dso teadt students to discover these
shapesinred life? Can oreredly see a tiurch, abus, or atreethe same way it
appeasin the picture? One answer could be, "Y es, when the distance between
them and the objed is large enough.” Ancther answer could be, "Yes, by
looking at the shadows of these objeds.”

On the other hand, we have to negled or ignore alot of propertiesto dscover
geometry in our environment. For example, color, material, andfinish all creae
distradions. We neeal an abstradion from all these properties.

But, in Figure 4, if you compare the phao o the ca and the patch-picture,
obviously some things have been amitted and ahers have been changed.

Fig. 4

Take for instance the boundxry line. Here we have an interpretation: the red
boundry line has been transformed into a simpler line. An idedizdion hes
taken place Abstradion and idedizaion are fundamental cognitive processes
that leal from redity to geometry. When we use these processes, we seethe
world geometricdly (VOLLRATH 1976). Understanding theworld in ageometri-
cd way helps usto find our way around.O



3. Communicating Geometrically

Presenting a picture, interpreting it, and exchanging pictures can be away of
communicating. Peter makes the patch-picture in Figure 5 and asks his neigh-
bor Anne, "What is this?"

Fig. 5

Anneanswers, "It'san egg-cup!” Peter is happy becaise Anne understands his
picture. But Anne might say that thefigureisadrinking dass Peter then would
fed misunderstood.

Because of itsuniversality, geometricd language is ambiguous when we gply
it to redity. But often the mntext helps us to better understand (VOLLRATH
1977). Pictures can help chil dren who spe&k diff erent languagesto communica
te geometricdly.

When students se apatch-picture, they will want to make some themselves.
Sturdy colored paper (with or withou sticky bading) works well. The shapes
can be at out freehand. However, it is easier to draw the shapes with stencil s,
which can be made & the beginning of class By cutting off parts anti combi-
ning pieces, students can crede the shapes they havein mind.

Solving problems often leals to new discoveries. For instance the students
may want equal-sized windows. They can use the same stencil over and over.
Or they can put severa shapes ontop d one ancther and then cut them out.
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Studentsthus discover the principles of congruent figures. Or they may want to
make afir treethat looks the same on bah sides. They fold the paper and cut
out the half tree They have discovered refledional symmetry.

Use of ruler, protrador, and a pair of compasses would be premature & this
stage. You can tead abou figures as " carriers of properties’ at amore advan-
ced stage.

4. Being creative in Geometry

Mathematics is nat often thought of as promoting credivity. Working with
patch-pictures can changethis perception. As chil dren arrange diff erent shapes,
form complex shapes, test their impressons, change the shapes, and again test
the result, they will gain experience and become familiar with geometrica
shapes. You can encourage them by showing an interest in their credivity,
talking abou the meaning of certain arrangements, and suggesting changes.

Patch-pictures can be avaluable means to tead geometry, particularly for
slower anti lessmotivated students.

5. Cooperating Geometrically

Working cooperatively to make apatch-pictureis an ided projed to advance
students’ knowledge of geometry. "Our city," "our vill age”, "our church", or
"our camp" can be themes (JOHNSON, JOHNSON 1987). One group can form
houses, whil e other groups make trees, animals, flowers, cars, and people. The
students can work together on the final picture, which can be displayed in the
clasgoom for parents and friends to admire. The dhildren will have awonder-
ful experience @ they contribute to the whole. Asthey admire their work, you
can explain that mathematicians, too, cooperate in econamy and industry to
organize projeds that can be performed by the computer.
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In conclusion, making apatch-picture can be an ealy andimportant mathemati-
cd and socia experiencefor your students. Why nat try it?
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