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Geometric Forms

Catalog Number 1-03410-00
DESCRIPTION
Geometric Forms was designed by the American Printing House for the Blind to introduce visually- handicapped students to the shapes of squares, triangles, and circles. This aid will allow students to conceptualize the illustrations found in print and Braille texts by showing the relationship between a plane figure, a raised‑line figure, and a three‑dimensional solid.

Geometric Forms consists of a set of three plane figures, a vacuum-formed plastic sheet illustrating three raised‑line figures, and a set of four solids.

SUGGESTIONS FOR USE
The following exercises form a program that will teach the student the relationship between plane figures, raised‑line figures, and three-dimensional solids. The goal is to help the student conceptualize the abstract representation of geometric forms. This aid is specifically designed to enhance concept attainment by allowing the student to tactually examine the items that are illustrated in textbooks.

Concepts
It is suggested that the teacher use the terms and concepts appearing in his or her student’s current math text. The following ideas are taken from several recently-published math texts:

For preschool and kindergarten students:
1.
Introduction to the flat shapes of the circle, the square, and the triangle.

2.
Introduction to solid shapes of the sphere and the cube. This can be done using terms such as balls 
and boxes.

For first grade students:
1.
Identification of circles, squares and triangles in the environment and on the raised‑line figure sheet 
in the kit.

2.
Introduction to the terms circle, square, and triangle.

3.
Introduction to the solid shape of the pyramid.

4.
Identification of spheres and cubes in the environment.

For second grade students:
1.
Using the terms circle, square, and triangle to identify parts of common objects.

2.
Identification of the characteristics of circles, squares, and triangles:  circles have no corners and 
no straight sides; squares have four straight sides of the same length and four corners; triangles 
have three straight sides and three corners.

3.
Introduction of angles as corners, and the introduction of square corners.

4.
Review of spheres, cubes, and pyramids.
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For third grade students:
1.
Review of circles, squares, and triangles as found in the environment. Review their characteristics.

2.
Introduction to congruent figures using the planes and raised‑line figures included in the kit.

3.
Introduction of the terms angle and right angle.

4.
Introduction of the concept of perimeter.

5.
Introduction of the terms for solids: sphere, cube, and pyramid.

6.
Introduction of the characteristics of the solids: a sphere has one curved surface; a cube has six flat 
sides of equal length; and a pyramid has four flat triangular sides and one flat square side.

Additionally, discussions about the likenesses and the differences of the figures can be used to increase the child’s vocabulary and to introduce other math terminology.  Vocabulary could include such terms as block, ball, smooth, round, straight, thin, thick, sides.

Activities

Plane Figures
1.
Examine the plane figures of the square, triangle, and circle.

2.
Explain that the figures are called planes because they are thin and flat. Explain that these planes 
form the special shapes of the squares triangles and circle.

3.
Identify a corner is the place where two sides meet.

4.
Identify the characteristics of each shape:

a.
A square has four sides of equal length and four corners.

b.
A triangle has three sides and three corners.

c.
A circle is round and has no corners.

5.
Find other plane figures in the child s environment and compare these to the included plane figures: 
e.g., a coin could be used for the circle. Talk about the likenesses and differences between the figures 
from the environment and figures included in the set. Explain that the figures can be different sizes, 
made of different materials etc., but they have characteristics in common which make them all 
squares, circles, or triangles.

Raised‑line Figures
1.
Examine the vacuum-formed plastic sheet. Encourage the student to systematically scan the sheet by 
using both hands to move down the page.

2.
Locate and trace each figure on the sheet.

3.
Identify the shape of each raised‑line figure.

4.
Compare the plane figures with the raised‑line figures by placing each plane inside its identical 
raised‑line figure and tracing its shape, touching both the lines of the raised line figure and the side of 
the plane.

5.
Locate the four corners of the square. Trace each side of the square, count the sides, and note the 
equal lengths.

6.
Locate the three corners of the triangle. Trace and count each side of the triangle.
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7.
Trace the circle and note that this figure has no corners.

8.
Introduce the concept that the raised‑line figures could be used to represent the plane figures on the 
page of a book.

Three‑Dimensional Solids
1.
Examine the cube, pyramid, sphere, and hemisphere.

2.
Explain that they are called solids because they have a width, length, and height.

3.
Give the name of each solid and explain that each has a special shape.

4.
Identify the characteristics of each solid:

a.
A cube is a three‑dimensional solid that has six surfaces shaped like a square.

b.
A pyramid is a three‑dimensional solid that has four surfaces shaped like a triangle. The bottom 
of they pyramid is shaped like a square.

c.
A sphere is a three‑dimensional solid that is round like a ball and has no corners. A hemisphere 
is like half of a ball.

5.
Examine the cube. Identify this solid as having six surfaces shaped like a square.

6.
Explain that each surface of the cube is the same size.

7.
Place the plane shaped like a square against a surface of the cube. Note the identical shape and size.

8.
Count how many surfaces the cube has by placing the square plane against each surface.

9.
Compare the solid cube with the raised‑line square by placing the cube inside the square and tracing 
around the figures.

10.
Examine the pyramid. Identify the solid as having four surfaces shaped like a triangle. Note the bottom of the pyramid is shaped like a square.

11.
Place the plane shaped like a triangle against one of the triangular surfaces of the pyramid. Note the identical shape and size.

12.
Count how many triangular surfaces the pyramid has by placing the triangle plane against each triangular surface.  Note the bottom is shaped like a square.

13.
Compare the solid pyramid with the raised‑line triangle.

14.
Compare the shape of the sphere and‑the hemisphere.

15.
Note that the hemisphere is like half of the sphere and that the flat side is like the middle of the sphere.

16.
Compare the shape of the circular plane and the hemisphere. Place the circular plane against the flat side of the hemisphere and note the identical shape and size.

17.
Compare the sphere and the hemisphere with the raised‑line circle.

   18.
Find other solid figures in the child s environment and compare these to the solid figures included in the set:  e.g., a box could be used to compare to the cube. Talk about the likenesses and differences between the solid figures from the environment and the figures included in the set.

RECOMMENDED AGES
5 years and older
AD‑11‑1
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