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Assessment Task

Questions:
Create the following grid pattern by making use of a ruler and the given triangle. Investigate the following phenomena.
· The sum of the measures of the angles of a triangle is 180 degrees.

· The sum of the angles around any point is 360 degrees.

· Parallel lines.

· The angles between the parallel lines. 
Follow the directions to create a tessellation for a scalene acute triangle:

1. Use the scalene acute or obtuse triangle ABC (template given below).
2. Verify that the triangle is scalene by measuring each angle, writing the size of the angles in the triangle.  Measure the length of each side of the triangle in centimetres to verify that each side has a different length.
3. Colour the angles of the triangle, each in a different colour, using either a marker or coloured pencils. Also, colour the sides of the triangle the same colour as the opposite angle.
4. Starting anywhere on a blank sheet of paper (blank side of book covers will do) trace the triangle template.  Mark the colour of each angle and each side to correspond with the template.
5. Tessellate the plane using translation or rotation with the triangle template following these guidelines.  
· The triangle template must be face up at all times.

· No gaps or overlaps, vertex points must touch one another.

· As each triangle is completed copy the colours of each angle and colour the lines of the new triangle to correspond to the template.
6. Repeat step six until no space is left on the sheet.
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Solution
When students have completed the tessellation, discuss the activity. Use a coloured marker to mark off the properties as they are discussed:

· The sum of the measures of the angles of a triangle is 180 degrees.  Notice that three different colours mark the three angles of every triangle.  Notice that the three coloured angles also lie on a straight line, showing that the angles of a triangle add to 180 degrees.  

· The sum of the angles around any point is 360 degrees.

Have students choose one angle colour and mark each of these angles with an x on the tessellation. Ask students if these angles about one point are congruent?  Yes, same measure. Discuss that these angles are vertical angles. Have students record and draw in their vocabulary dictionary: vertical angles.  
· Ask students “what can be said about the different colour lines?”  Sample responses from students are different coloured lines intersect each other and the same coloured lines are parallel.
Once students have discussed the lines, have them draw and record in their vocabulary dictionary:  

Example:  Parallel Lines using arrows to represent parallel lines. 
[image: image1.emf]
· Ask: Where in the real world are parallel lines useful? One possible connection is a divided highway, with traffic moving in two ways along parallel lines.
· Ask: How many students have heard of the word transversal?  If any students respond in the affirmative, ask them to give a visual definition of the word.  Once defined, have students look at the following:
[image: image2.emf]
In their Vocabulary Dictionary students can draw a second picture or use the first one drawn for the next set of directions:

· Have students mark one set of parallel lines in one colour.  Then mark the other set of lines in another colour.  State that one line that intersects two other lines in the same plane at different points is a transversal. 

· Have students label a transversal.  Any of the four lines can be a transversal by definition.  

· Have students mark the congruent angles in one colour. The angles between the parallel lines, but on opposite sides of the transversal are congruent. Point out several instances of this relationship in the figure. Angles having this relationship are called alternate angles. (If inside the parallel lines – termed alternate interior angles; if outside the parallel lines – termed alternate exterior angles.)
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Alternate Interior Angles   Small letter a and small letter b are  the alternate interior angles. These  angles are congruent to each other.     Alternate Exterior Angles   The large letter a and large letter b  are the alternate exterior angles.  These angles are  congruent to each  other. They are exterior because  they are outside the parallel lines,  alternate since they are on opposite  sides of the transversal.  
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Same-Side Interior Angles

Both b and c are on the inside of the parallel lines on the same side of the transversal.

· Ask students if a transversal is always perpendicular to the parallel lines. No. The following example demonstrates this relationship. Draw the figures on a blank transparency. A coffee stirrer can be used on the transparency to draw attention to the transversal.
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· The angles between the parallel lines, but on opposite sides of the transversal are congruent.  Point out several instances of this relationship in the figure. Congruent angles have the same markings.  The parallel lines form the top and bottom of the Z’s. These are called alternate interior angles.
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Have students use the triangle and their vocabulary dictionary to do the following steps:
1. Trace the triangle and label as scalene acute or obtuse triangle. Define what attributes make the scalene acute. Sample responses should include the measurement of the three sides are different. All three acute angles equal 180 degrees. Acute angles all less than 90 degrees. If obtuse one angle is greater than 90 degrees, but the remaining two angles are acute, less than 90 degrees.
2. Colour the angles and lines as in previous activity.
3. Mark angle measures and line lengths.
4. Find the mid-point of 1 side. (use overhead transparency to demonstrate midpoint, and connect the midpoint to the opposite vertex creating a median. Have students copy the midpoint and median on the original triangle and define median.
5. Mark the line segments created by the midpoint as congruent.
6. Rotate the triangle 180 degrees about the midpoint.
7. After rotating draw the new triangle and median line in dotted lines.
8. Mark congruent lines and angles created by rotation.
Ask students to define the shape created. Parallelogram.
Transformations as a tool is now utilized to discover some useful properties of other quadrilaterals as well as giving an introduction to the ideas of parallelism theorems. 

This implies that the learners should have complete knowledge of the way in which the transformations work (pre-knowledge) before they will be able to do this assessment item effectively. 

This activity has many extension possibilities and can be done as a portfolio activity as well.

Appendix of Assignment Tools

Constructions
Visualisation
Calculations
Reasoning with proportions
Reasoning with continuous change
Proof reasoning
Defining
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Alternate Interior Angles



Small letter a and small letter b are the alternate interior angles. These angles are congruent to each other.







Alternate Exterior Angles



The large letter a and large letter b are the alternate exterior angles. These angles are congruent to each other. They are exterior because they are outside the parallel lines, alternate since they are on opposite sides of the transversal.
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