Planning Guide: Angles and Triangles

Big Ideas
Principles and Standards for School Mathematics states that instructional programs relating to the geometry standard should enable all students to "analyze characteristics and properties of two- and three-dimensional geometric shapes and develop mathematical arguments about geometric relationships" (NCTM 2000, p. 164). This document goes on to explain that students should use "drawings, concrete materials and geometry software to develop and test their ideas ( about why geometric relationships are true" (NCTM 2000, p. 166).

Van de Walle and Lovin (2006) explain the role of geometric properties in describing the similarities and differences among various shapes:

What makes shapes alike and different can be determined by an array of geometric properties. For example, shapes have sides that are parallel, perpendicular or neither; they have line symmetry, rotational symmetry or neither; they are similar, congruent or neither (p. 204).
In Van de Walle and Lovin (2006, pp. 207–208), the van Hiele levels of understanding in geometry describe the development in students' learning:

Level 0:  Visualization

The objects of thought at Level 0 are shapes and what they look like. ( It is the appearance of the shape that defines it for the student. ( The products of thought at Level 0 are classes or groupings of shapes that seem to be alike.
Level 1:  Analysis

The objects of thought at Level 1 are classes of shapes rather than individual shapes. ( At this level, students begin to appreciate that a collection of shapes goes together because of properties; e.g., all cubes have six congruent faces and each of the faces is a square. ( The products of thought at Level 1 are the properties of shapes.

Level 2:  Informal Deduction

The objects of thought at Level 2 are the properties of shapes. ( For example, four congruent sides and at least one right angle can be sufficient to define a square. Rectangles are parallelograms with a right angle. ( The products of thought at Level 2 are relationships among properties of geometric objects.

Level 3:  Deduction

The objects of thought at Level 3 are relationships among properties of geometric objects. ( The products of thought at Level 3 are deductive axiomatic systems for geometry.

Level 4:  Rigour

The objects of thought at Level 4 are deductive axiomatic systems for geometry. ( The products of thought at Level 4 are comparisons and contrasts among different axiomatic systems of geometry.

The focus in Grade 6 is on levels 1 and 2.

Definitions (Alberta Education 1990, pp. 197–206)
· Polygon: a closed figure with three or more sides.

· Regular Polygon: a polygon that has all sides congruent and all interior angles congruent.
· Triangle: a polygon with three sides.
· Scalene Triangle: a triangle with no sides of equal length.
· Isosceles Triangle: a triangle with only two sides of equal length.

· Equilateral Triangle: a triangle with all three sides of equal length.

· Right Triangle: a triangle with one right angle (an angle equal to 90o).
· Obtuse Triangle: a triangle with one obtuse angle (an angle greater than 90o and less than 180o).
· Acute Triangle: a triangle in which all three angles are acute (less than 90o).
· Congruent Figures: geometric figures that have the same size and shape.
The types of triangles can be cross-classified. Examples (Small 2009, p. 96):

Acute equilateral triangle                    

or equiangular triangle:


Acute isosceles triangle:               Right isosceles triangle:             Obtuse isosceles triangle:  


Acute scalene triangle:                  Right scalene triangle:               Obtuse scalene triangle:  

Example: Relationships among geometric shapes can be shown using a tree diagram. 



                                                          2-D Shapes



                                                                 Polygons                                              Non-polygons



                Regular Polygons                                         Irregular Polygons


        Others
Equilateral

Isosceles
Scalene
Obtuse
Right 
Acute
Others


Triangles

Triangles
Triangles
Triangles
Triangles  
Triangles

                                                                                                                                                                                                            (not equilateral)

The sum of the angles in any triangle is 180o. Angles opposite congruent sides are equal; e.g., each angle in an equilateral triangle is 60o, the angles in a right isosceles triangle measure 45o, 45o and 90o.
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