Planning Guide: Angles and Triangles

Examples of Whole Class/Group Assessment

The following student assessment task, Types of Polygons and Triangles (p. 39), could be used with a whole group or class. It includes a marking rubric to be used with the assessment.

Types of Polygons and Triangles

In this assessment task, students will demonstrate their understanding of different types of triangles as well as regular and irregular polygons. This assessment task is only a sample of concepts in specific outcomes 4 and 5 related to 2-D shapes.

Students will sort a given set of triangles in two different ways, label the groups and describe the sorting rule. Then they will draw a specified triangle and provide the best name for the shape. Finally, they will compare two polygons by describing similarities and differences and labelling them appropriately. 

Place Question 1 on a separate page from questions 2 and 3. Administer Question 1 and collect the answers prior to administering questions 2 and 3 because Question 2 provides a hint for the classification in Question 1.

Materials required:

· rulers or straight edges

· protractors or index cards for drawing angles or checking the type of angles

· square dot paper and triangular dot paper.

By sorting a wide variety of triangles into three different groups in two ways, students identify the six types of triangles. When triangles are classified by angles, the labels are right, obtuse and acute. When triangles are classified by sides, the labels are scalene, isosceles and equilateral. 

Protractors may be used to draw the right, obtuse and acute triangles but students may wish to use an index card as a referent to decide the approximate size of the angles. Some students may wish to use the square dot paper and/or the triangular dot paper to draw the triangles. Students should explain why their drawings are correct. In naming the constructed triangles, students should cross-classify and include the name for each triangle that classifies by sides and by angles; e.g., a right triangle with two congruent sides is called a right isosceles triangle. 

When comparing the regular polygon and the irregular polygon in Question 3, students list similarities and differences.

Examples of similarities

· Both polygons have:

· six sides

· six angles

· angles that are all greater than or equal to 90o
· at least two pairs of parallel sides

· the name of hexagon because they each have six sides

· the same sum of the interior angles. 

Examples of differences

· The regular polygon:

· has all sides congruent, whereas the irregular polygon does not have all sides congruent

· has all interior angles congruent, whereas the irregular polygon does not have all interior angles congruent

· has all obtuse angles, whereas the irregular polygon has five right angles and one reflex angle

· is convex, because it has no interior angles that are reflex angles, whereas the irregular polygon is concave because it has an interior angle that is reflex; i.e., greater than 180o and less than 360o. 

Task-specific Criteria

Each student will:

· identify the characteristics of a given set of triangles according to their sides and/or their interior angles
· sort a given set of triangles and explain the sorting rule
· identify a specified triangle from a given set of triangles; e.g., isosceles
· draw a specified triangle; e.g., scalene
· demonstrate congruence (sides-to-sides and angles-to-angles) in a regular polygon by superimposing
· demonstrate congruence (sides-to-sides and angles-to-angles) in a regular polygon by measuring
· demonstrate that the sides of a given regular polygon are of the same length and that the angles of a regular polygon are of the same measure
· sort a given set of polygons as regular or irregular and justify the sorting
· name triangles and polygons to describe their essential properties.

Early finishers can:

· draw an obtuse isosceles triangle and justify their answer

· draw two congruent regular pentagons and justify their answer

· draw two different regular polygons with obtuse angles

· explain why all equilateral triangles are regular polygons

· explain why it is impossible to have an equilateral triangle with a right angle.

	Types of Polygons and Triangles—
Student Assessment Task

Do Question 1 first and hand it in. Then you will be given questions 2 and 3 to complete.  

1. Given the following triangles:


                    1          2                 3             4            5              6            7

a. 
Sort the following triangles into three groups so that no triangle belongs to two groups. Place the number of each triangle in one of the circles below. Label each group. Describe the sorting rule. 


b. 
Sort triangles into three groups different than those used in 1 (a). No triangle should belong to two groups. Place the number of each triangle in one of the circles below. Label each group. Describe the sorting rule. 


(Van de Walle and Lovin 2006, p. 197)

(continued)
(continued)
2. Draw the following triangles. Provide the best name for each triangle, using two criteria.  Explain your thinking.

a. right triangle with two sides congruent

b. obtuse triangle with no sides congruent 

c. acute triangle with all sides congruent

3. Compare the polygons below by listing at least three similarities and at least three differences related to the sides and angles. Label each polygon as a regular polygon or an irregular polygon. Explain your thinking.





	SCORING GUIDE:

Types of Polygons and Triangles




Student: ___________________________________

	             Level
Criteria               
	4

Excellent
	3

Proficient
	2

Adequate
	1

Limited*
	Insufficient /

Blank*

	Sorts a given set of triangles and explains the sorting rule.

Question 1
	The student sorts the triangles into three distinct groups in two different ways, labels each group correctly and explains the sorting rules using precise mathematical language.
	The student sorts the triangles into three distinct groups in two different ways, labels each group correctly and clearly explains the sorting rules. 
	The student sorts the triangles into three distinct groups in two different ways, provides most of the labels for each group and provides a limited explanation of the sorting rules.
	The student attempts to sort the triangles into three groups only one way but the groups may overlap.  The student has difficulty with the labels, providing little or no explanation of the sorting rule.


	No score is awarded because there is insufficient evidence of student performance, based on the requirements of the assessment task.



	Draws a specified triangle, using two criteria, and names the triangle.
Question 2
	The student draws each triangle very accurately, clearly justifies each drawing using precise mathematical language and provides the best name for each triangle using the two criteria provided.
	The student draws each triangle accurately, justifies each drawing and provides the best name for each triangle using the two criteria provided.
	The students draws each triangle with some inaccuracy, partially justifies each drawing and provides the best name for most of the triangles using the two criteria provided.
	The student draws at least one of the triangles with inaccuracies, provides no justification for the drawings and has difficulty naming the triangles, using a maximum of one of the criteria.
	No score is awarded because there is insufficient evidence of student performance, based on the requirements of the assessment task.



	Compares the sides and angles of regular and irregular polygons.
Question 3


	The student describes, using precise mathematical language, more than three similarities and three differences between the regular and irregular polygons, and labels each diagram appropriately along with a sophisticated justification.
	The student clearly describes three similarities and three differences between the regular and irregular polygons, and labels each diagram appropriately along with a clear justification.
	The student provides a limited description of one or two similarities and one or two differences between the regular and irregular polygons and labels each diagram appropriately along with an acceptable explanation.
	The student attempts to describe one similarity and/or one difference between the regular and irregular polygons, but the description is incorrect or confusing. The student may or may not label the diagrams appropriately and provides no explanation.
	No score is awarded because there is insufficient evidence of student performance, based on the requirements of the assessment task.


*
When work is judged to be limited or insufficient, the teacher makes decisions about appropriate interventions to help the student improve.
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