Building with Triangles

Prelesson #4

Jennifer Suh
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Orice there was a triangle that was—as most triangles are—
always busy.,
The triangle spent its time holding up roofs,
supporting bridges,

making music in a symphony orchestra,

catching the wind for sailboats,

being slices of pie and halves of sandwiches,
and much, much more.







Building with Triangles

http:/Z/illuminations.nctm.org/ZLessonDetail.aspx?id=U93

INndividual Lessons

Lesson 1 - What Can You Build With Triangles?

Students explore ways of building different basic shapes from
triangles. They also investigate three dimensional shapes
constructed from triangles.

Lesson 2 - How Do You Build Triangles?

Students investigate the basic properties of triangles. Students
aLso investigate the relationships among other basic geometric
shapes.

Lesson 3 - What's Important About Triangles?

Students explore the importance of the side lengths of a triangle
and when triangles can or cannot be constructed on the basis
of these lengths.

Lesson 4 - How Many Triangles Can You Construct?

Students identify patterns in a geometrical figure (based on
%rianglles) and build a foundation for the understanding of
ractals.
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What Is a triangle?

Has three

Is a geametrical
figure

The triangle

l

Is a closed
figure




Importance of triangles

o http://www.pbs.org/wgbh/buildingbig/educator/act_straw_ei.
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Misconceptions

o Imprecise language plagues
students’ work in geometry (Burger
& Shaughnessy, 1986).

o Misconceptions on concept of
height.

The base and height of a triangle must be
perpendicular to each other.




Warning! Danger!!!

Concept image- a combination of all
the mental pictures and properties
that have been associated with the
concept. Students often use concept
Images rather than definitions of
concepts In their reasoning (ex.
Right angle left angle, upside down
triangle
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Multiple drawings

o Importance Multiple drawings —
(Clements, 2003).

“Pictures need to be varied so that
students are not led to form
Incorrect concepts (concept images)
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Explore!

Children should manipulate concrete
geometric shapes and materials so
they can pursue their own
explorations of geometric shapes.
They might combine, fold, create
sharpes or they might copy shapes
on geoboards by drawing and
tracing (Clements, 2003).




Constructing and Dissecting
Shapes

o Children need to freely explore how
shapes fit together to make larger
shapes and how larger shapes can
be made of smaller shapes
(Clements, 2003).



Lesson 1: What Can You Build With
Triangles?

Students explore ways of building different basic
shapes from triangles. They also investigate three
dimensional shapes constructed from triangles.

Learning Objectives

Students wiill:

explore ways of building different basic shapes from
triangles

investigate three dimensional shapes constructed from
triangles

communicate their findings to their peers

Materials
Just Two Triangles Activity Sheet
Scissors, Glue, Masking Tape

Duplicated examples of a square, a triangle, and a
parallelogram



http://illuminations.nctm.org/lessons/triangles/Triangles-AS-TwoTriangles.pdf�

Just Two Triangles K AME

Cut out the miangles shown beboar. Boild differszt shepes with taro miangles. e voe Bedld 2
square’? Can you build a triangle? Wiat alse can you baild? Ghus vees shapss i the frame below




Lesson 2:
How Do You Build Triangles?

Students investigate the basic properties of
triangles. Students also investigate the
relationships among other basic geometric shapes.
Learning Objectives

Students will:

Investigate basic properties of triangles
iInvestigate the relationships among basic
geometrical shapes

Materials

How Do You Build Triangles? Activity Sheet
Triangular shapes of various sizes

Pattern blocks (You may choose to use the Patch
Tool Applet)

Scissors, Glue, Paper



http://illuminations.nctm.org/lessons/triangles/Triangles-AS-HowDoYouBuild.pdf�
http://illuminations.nctm.org/tools/patchtool/patchtool.asp�
http://illuminations.nctm.org/tools/patchtool/patchtool.asp�

How Do You Build Triangles? NAME

How many differsnt mangles can you buald with pattern blocksT To find cut. cut ouf the pattemn
blocks below. Glue vour solutions mside the frams.
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Lesson 3: What's Important About
Triangles?

Students explore the importance of the side lengths of a
triangle and when triangles can or cannot be constructed
on the basis of these lengths.

Learning Objectives
Students will:

discover that it is not possible to construct some triangles
from give lengths

discover a rule that states whether or not it is possible to
construct triangles from given lengths

learn about the perimeter of a triangle

Materials

What's Important about Triangles? Activity Sheet (copied onto
cardstock)

Tape, Scissors
Spinner with numbers 1 through 6



http://illuminations.nctm.org/lessons/triangles/Triangles-AS-WhatsImportant.pdf�

What's Important? NaME

Make important discovenes about mangles by meanumg and taping ships of constmiction paper
together. Choose 2 parmer. Cut out stips from the centimeter grid paper on the next page. Meamure,
fold, and tape a stip together to constuct tianglss A-H.

Forimstance, a fmangle with sides of 5 cm, 5 omy, and 5 oo would be ont and folded as followes:

Use the measuremnents below to make vour tzangles. Be sue to label each tnangle with itz letter

Ar 6o, & om, 6 om
G, 7 oom, 4 cm
rdom Pom Som
Teom, 4 om, 7 oom
d4om, 4 om, 8 cm
Tem, 4em, 2 om

Jom 5 om 8om

momme om

tdom, 4oom, 4 om



Lesson 4: How Many Triangles Can
You Construct?

Students identify patterns in a geometrical figure (based on
triangles) and build a foundation for the understanding of
fractals. A fractal is "a rough or fragmented geometric
shape that can be subdivided in parts, each of which is (at
least approximately) a reduced-size copy of the whole*

Learning Objectives

Students will:

identify patterns in a geometrical figure

build a foundation for the understanding of fractals

make hypothesis and then develop experiments to test them

Materials

How Many Triangles? activity sheet

Let's Work Together Family Page (photocopied on cardstock)
Ruler, pencils, or fine-line markers

Writing paper



http://illuminations.nctm.org/lessons/triangles/Triangles-AS-HowMany.pdf�
http://illuminations.nctm.org/lessons/triangles/Triangles-AS-FamilyPage.pdf�

Lesson 4: How Many Triangles Can
You Construct?

What is Sierpinski's Triangle?

http://www.shodor.org/interactivate/activities/Sierpins
KiTriangle/

Level 4, 27 triangles with side lengths of 0.125.

FPrevious Stage | Mext Stage



http://www.shodor.org/interactivate/activities/SierpinskiTriangle/�
http://www.shodor.org/interactivate/activities/SierpinskiTriangle/�

How Many Triangles? HAME

1. When the sxidpoints of wach side of a rizngls ars comscied, they dhnide the Sgurs i=to four
mmaller miangles, 25 shown balow. Kow, dnride sach of thess four mangles by connacting ke
midpoints of thair sides. Eapeat this process sevarel dmes. Howr maoy triangles o yon think
worn wall getT Ttk a pasizar, try this expariment. Wits a nals it descrites what yoo discorar
in the romber paims

Y. Asabowe, the zxdpoints of the tHz=gls bave bkez joined. Shads in the mudds maangls, and than
join the midpoi=ts of the sidss of the other mangles. Bepsat this process at least two more Smes.

TWhat petieens dio oz fmk nall wmerge” Compems the sizes of the mangles. How far de you
think youw cen take this procass? What cozc lusions can you daw Sz thess sxparimeszssT
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Extension: Tangram

o Family Page: Let's Work Together
Duplicate the Let's Work Together
family page on cardstock. Distribute
a copy to each student to complete
at home with a family member. (An
Interactive applet is available at
http://standards.nctm.org/documen
t/eexamples/chap4/4.4/index.htm).



http://illuminations.nctm.org/lessons/triangles/Triangles-AS-FamilyPage.pdf�
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Clements, D. (2003). Teaching and learning
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