Planning Guide: Single Variable Linear Inequalities

Ways to Assess and Build on Prior Knowledge and Skills
Although inequalities are not covered in any prior outcomes, students may have been presented with the idea of inequality in a prior grade, so it is important to assess what the students know. Inequalities can be related to skills students used in both Grade 8 and Grade 9 for linear equations. Before introducing new material, consider ways to assess and build on students' knowledge and skills about their understanding of variables, equality and solving equations. You may choose to use indicators from prior outcomes or grades to help determine what students should know or understand. Consider using open-ended questions to more accurately assess what students are able to communicate and do. Students may or may not have familiarity with symbols for inequalities, so assessing what they know will help guide instruction strategies. 

Activity 1: Assessing and Building
Separate the class into two groups with students working in pairs in each group or have pairs of students each take turns generating terms.
· Ask students to think of and record as many words as possible on a graphic organizer like the one below that mean less than and have the second group do the same for greater than. They may think of words such as less than, more than, greater than, exceeds, at least, over, under, faster and slower.

· Ask them to think of numerical situations that involve these words. Consider providing examples like "my friend's age is younger than 16" or "if you drive faster than 30 kilometres per hour in a school zone, you might get a ticket."
· Have the students translate these English statements into math statements using 
< ,  ≤ ,  > or ≥.

	Terms that mean 

less than
	Terms that mean greater than
	Sentence or situation using the term
	Math statement using 

< ,  ≤ ,  > or  ≥.



	younger than
	
	my friend's age is younger than 16
	n < 16

	
	faster than
	if you drive faster than 30 km/h in a school zone, you might get a ticket
	n > 30


Students may need some assistance with selecting the direction of the sign and asking them how they decide which sign to use will help assess background knowledge and student thinking. See if they can generate the understanding of the symbol. Some ideas that they might present are:

· the smaller pointed end points toward the smaller number
· the open end faces the larger number

· if the sign includes the equal line, e.g., greater than or equal to, it means that that number is part of the solution.
Students may be more challenged to generate situations where the ≤ or ≥ signs are used and, if they do, consider presenting situations like those in Activity 2 below to further build some basic understanding.

Activity 2: Understanding the Language and Symbols for Inequalities

Students may have very different levels of understanding and experiences with inequality situations and symbols. Have them translate these statements into mathematics symbols:

1. My grandfather's age is greater than 45 years old.

2. Four or fewer students dropped the course.
3. Mario's golf score was less than 75.
4. My brother is older than my sister who turned 21 this month.
5. The speed on the highway between Edmonton and Calgary is less than or equal to 
110 kilometres per hour.
6. Lethbridge is more than 150 km away from most Alberta towns.
Pose the following questions to students:
1. What are the similarities and differences between the situations?

2. How do you know which sign to use?

3. How do you decide what direction the sign goes?

You may want to help them begin the discussion by thinking about the difference between these two scenarios:
	Mario's golf score was less than 75.

	Mario's golf score was greater than 75.

	Could Mario's golf score have been 75? If so, how would you change the wording of the questions?

	Four or fewer students dropped the course.

	Fewer than four students dropped the course.

	How does changing and rearranging the wording change these two questions?


If a student appears to have difficulty with these tasks, consider further individual assessment, such as a structured interview, to determine the students' level of skill and understanding. See Sample Structured Interview: Assessing Prior Knowledge and Skills (p. 3).

Sample Structured Interview: Assessing Prior Knowledge and Skills

	Directions
	Date:

	
	Not Quite There
	Ready to Apply

	Read the following to the student:

"A number is less than or equal to –4."

Translate this into a mathematics inequality and explain a situation in real life that models this inequality.

	The student is unable to translate the operations into an inequality.

The student does not use the correct inequality symbol or reverses the symbol.

The student cannot think of a context or identifies the context incorrectly.
	The student is able to translate the inequality into n ≤ –4.
The student is able to articulate a context like the temperature was colder than –4°.



	Ask the student to talk about the similarities and differences between:

· 3x > 6

· 2x < –6

· –3x ≤ 6

· –2x ≥ –6.

	The student is not able to identify the operation on the left as multiplication.
The student can use one representation more competently than the other or does not know the difference between the 
≤ sign and the < sign, or the  ≥ sign and the > sign.
	The student solves the questions correctly with tiles and is able to show the steps.
The student is able to translate the pictorial or manipulative steps into symbolic mathematics.

  

	Ask the student to solve each of the following inequalities, talking about and showing his or her steps:

· 3x > 6

· 2x < –6

· –3x ≤ 6

· –2x ≥ –6.

	The student is not able to solve some of the situations or cannot solve the inequalities with negative coefficients.
The student is unable to show dividing both sides of the equation by a common divisor.

The student does not realize that he or she needs to reverse the sign when dividing both sides by a negative value.


	The student solves the questions correctly and is able to explain his or her solution using diagrams and words.
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