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Triangle Tiles - I

Mathematics / Art
Intermediate Concept

Ti me Needed:
(ne class period of 45 to 60 mnutes.

Lesson (bj ective:

Sudents wll learn the concept of 2-dinen-
sional translational symmetry by nani pul ati ng
afla grid structwre inrelation to a full-sized
i mage, produced using sunlight.

Mat erial s Needed:

e (e Zone System Qeator Kt for class of

25-30 students

o ne 9'x12" sheet of bl ueprint paper per team
of 3 students (see “Resources” section)

* ne piece of 12’x 15" cardboard per team to
cast shadows upon

* (ne cardboard box per team |arge enough
to fit over Zome System nodel and sheet
of bl ueprint paper

* Househol d ammoni a sol uti on

* (ne 9x12 plastic tub or cake pan (not du-
m num)

» Masking tape

Pr ocedur e:
Prepare the supplies needed by followng the
instructions in the “Resources” docunent.
The required ammoni a sol ution can be harm
fu, the “CGation” and “Hrst Ad notices
shoul d be taken very seriously. Guit the large
sheets of blueprint paper into 9"x12" sec-
tioms.

S nce students wll be working wth a pho-
tosensitive naterial, the work area shoul d be
set up in an area out of direct sunlight. The
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Triangle Tiles - 1

paper wll be exposed by direct sunlight in a
few seconds, fluorescent light in less than an
hour, incandescent light wll take several
hour s.

The first task for your students wll use the
trianguar flat grid structures they built inthe
“Triangle Tiles 1" class, is to nake a full size
“photo” of their finished pattern. Dstribute
the grids and a sheet of blueprint paper to
each team The teans shoul d nount bl uepri nt
paper on cardboard, and attach their grids on
top. The assenblies should be brought out -
doors and placed on a flat, |evel surface when
the sun is relatively high in the sky. Hace
weights on the corners of the paper to keep
it fromblowng anay. Wiile the “photos” are
bei ng exposed, discuss what is happening.
Wiy does the sun need to be high in the sky?
Wiy does the paper & nodel assenbly need
to be flat and | evel ? Wiat i s happening to the
paper while we wait? Wen the tine is up,
the teans should bring their assenblies back
inside. Lay the paper flat on the table and the
nodel flat on the paper so it lines up exactly
wthits inage.

The second task for the teans is to find out
how nany directions they can nove their
nodel fromits central position sothat it lines
up Wwthits inmage again. Ask teans to di scuss
their findings and wite their conclusions in
their mth journals. Followup wth a class dis-
cussion of the exploration. How nany direc-
tions can you nove the pattern so that it
lines up wth it’s inage again? Wy? Od one
teamfind nore directions than anot her? Wy,
or why not? Do the patterns [ine up wth their
images if you nove them by just one trian-
g e? Two triangles? Three triangl es? Mre?
CGan these kinds of patterns go on forever?

A notif that can be shifted and repeated
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has transl ati onal symetry. The resulting
pattern is periodic, intha it is created by
infinite repetition of the sane notif. Ask stu-
dents to identify exanples of translational
symetry from the classroom or el sewhere
(bricks, celling tiles, border decorations in
books, parking neters in a row soldiers
standing in fornation, etc.

Assessment:

Question students while they are experinent -
ing, and reviewtheir math journals. To neet
the standard students nust find the nunber
of directions their pattern repeat in. To
exceed the standard they nust how the pat -
ternis periodic and connect this type of sym
netry to other occurrences of translation
symretry.

St andar ds Addr essed:

* Hne Ats standards that identify and
apply the elenents of art in a variety
of medi a.

* Mathenatics standards addressing mat he-
matics as a neans of conmunications
(NCTM S andard 2).

* Mathematics standards addressing the
study of the geonetry of one, two, and
three di mensi ons in a
variety of situations (NCTM Sandard 12).

Prerequisite Skills:

Famliarity wth tessellations/tilings (“Trying
Tessel lation,” “Hane Patterns,” and “Triangl e
Tiles 1’). Previous work on symetry con-
cepts (“Wat is Reflection Symmetry?,”
“Miltiple Reflection Symetry,” and
“Rotational Symetry”)
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