

CONTEXT FOR LEARNING

Students are considering a job selling hotdogs at the local sports arena, and have been offered three different salary structures. Students will create charts and write linear equations to represent the offers, graph the relations, and analyze the graph to reach a decision. 
Note: This is a linear relation, but the points plotted are discrete (i.e. it doesn’t make sense to connect the points with a line, because it doesn’t make sense to consider the sale of fractional parts of hotdogs).
This task provides opportunities for students to analyze a situation and represent it algebraically, using charts, equations and graphs. As they solve the problem, share their strategies and defend their solutions, they refine their ability to communicate and reason mathematically (see Program of Studies, 2007, p. 4).
Teacher Resource Materials include:

· Learner Outcomes and Assessment Criteria (p. 2)

· For Best Results (pp. 3, 4)
· First Steps support page (p. 5)

Student Materials include:

· Student Task (p. 1)

· Rubric (p. 2)

· Optional Student Worksheets (pp. 3-4)

· Graphing Page (p. 5)

Assessment for Learning Tools:

· Coaching Feedback

· Student Self-Reflection

K&E Support Materials:
To support your K&E students, you’ll find versions of the Student and Teacher materials aligned to the Grade 9 K&E Program of Studies in the K&E Support Materials package.
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Teachers have the ability to modify these materials in response to the specific learning needs of their students. Please visit www.aac.ab.ca for the most recent AAC version of these materials.
ASSESSMENT AND EVALUATION OF STUDENT LEARNING
This performance task addresses the following learner outcomes (shown in Times New Roman font) from the Mathematics Program of Studies:

NOTE: Where text is grey, that portion of the outcome is not specifically addressed in this task.
	Grade Nine Learner Outcomes

	Criteria for Evaluation*
Students provide evidence of their learning as they:

	Patterns and Relations (Patterns)
General Outcome: Use patterns to describe the world and to solve problems 

	1.   Generalize a pattern arising from a problem-solving context, using a linear equation, and verify by substitution. 
[C, CN, PS, R, V]     
	· represent given context using linear equations

	2.   Graph a linear relation, analyze the graph, and interpolate or extrapolate to solve problems.
[C, CN, PS, R, T, V]
	· graph linear relations
· analyze graph to justify decision


* Criteria statements appear again in the first column of the evaluation tools (checklists, rating scales and/or rubrics) and are the basis on which student evaluation is made relative to the learner outcomes.
Mathematical Processes

Mathematical processes are skills that are addressed at all grade levels. They are not taught as discrete skills, but are integrated into the specific outcomes. Links to the processes are identified within square brackets after the specific outcomes.

Throughout this task, the following mathematical processes are specifically addressed:

· Communication: communicate in order to clarify, reinforce and modify ideas.

· Problem Solving: develop and apply new mathematical knowledge through problem solving.

· Reasoning: use reasoning skills to analyze a problem, reach a conclusion and justify or defend that conclusion.

· Visualization: be able to create, interpret and describe a visual representation.

FOR BEST RESULTS

This section provides suggestions for additional instruction and assessment for learning support. A student self-reflection tool and a peer-coaching tool have been provided in this package. These tools are not intended to be used for grading purposes, but rather to scaffold students along the way to successful completion of the performance task. As not all students will require the same type and/or amount of scaffolding, teachers make instructional and coaching decisions based on student needs.
After initial suggestions on preparing for the task, the information in this section is organized around the criteria for evaluation. Thus, teachers can target the areas where they feel students require additional support and guidance.
To help prepare students for the task…

· share the context (offers of straight salary, straight commission, or a combination), using the notebook or PowerPoint file. Clarify vocabulary. What questions would students want to ask the manager? 
· provide additional information (details of each offer), using the notebook/ppt file.
· provide graph paper. If desired and appropriate, you may also encourage students to use technology support (e.g. Geogebra, Excel).
Differentiation notes: Be prepared to differentiate the task (for example, by focusing on only one or two offers, or by allowing students to choose their own values for the hourly wages and commissions). You may need to provide additional coaching and scaffolding for students who are not yet ready to complete this task independently.

K&E Students: See the K&E Support Materials package for curriculum outcomes, rubric, and other support. It is not an expectation that K&E students will use an equation to represent the relationship. 
Assessment for Learning Support
· Share the assessment task, criteria and rubric with students at the beginning of the activity to help focus their learning during the unit of study.
· Introduce the final reflection tool to the students. Discuss the various levels of achievement described and the expectations for written reflection. 
· Exemplars are a powerful way to help students understand the expected standard of performance by viewing work at a variety of levels of proficiency. Check the AAC website (www.aac.ab.ca), where student exemplars will be posted as they are available.
To help students represent given context using linear relations (criterion #1)
· Give students many opportunities to use algebraic expressions to represent common situations (e.g. wheels on cars, fingers on hands, cost for bus tickets, days in weeks).
· Encourage students to describe functional relationships in their own words (e.g. cell phone charges depend on the number of texts you make, temperature of water depends on time in the microwave).
· You may choose to present the given task as formative assessment, and allow students to work with partners to identify the relations. After students have shared strategies and solutions, and come to consensus on the correct solution, ask them to write and solve a similar salary problem of their own, with values of their choice.

FOR BEST RESULTS (continued)
To help students graph linear relations and analyze graph to justify decision (criteria #2 and #3)
· Regularly share graphs that represent many situations. 

· Challenge students to match graphs to tables, tables to situations, and/or situations to graphs.

· Challenge students to sketch graphs to match “stories” or situations, or to invent stories or situations to match given graphs.

· Use interactive graphing tools (e.g. Geogebra) to illustrate linear situations, and allow students to explore the tools on their own.
· Provide regular opportunities for students to share strategies with others, ask and answer questions about those strategies, and defend the reasonableness of their strategies and solutions. 
Assessment for Learning Support

Coaching Feedback Tool (Assessment for Learning Tools)
· You may wish to use this tool or the Student Self-Reflection tool.

· This is an opportunity for oral conversation and feedback from either a peer or the teacher. Students will discuss criteria with their coach to help clarify thinking.
· If written feedback is expected from peers, vary the amount according to the needs and abilities of the students. For example, ask that written feedback be given for 2 of the 3 criteria, or ask for two positives (“what works”) and one suggestion for improvement (“what’s next”).

· If the teacher is using this tool to provide feedback to students, a worthy goal is to provide one suggestion for improvement for every student.                                      

Note: It is NOT intended that this tool will be used generate a mark or score for students. It is an 

expectation, however, that students will make recommended adjustments where appropriate. Students should be given time in class to make the recommended adjustments to their work before submitting it for evaluation.

Student Self-Reflection (Assessment for Learning Tools)
· You may wish to use this tool or the Coaching Feedback tool.

· This gives students an opportunity to reflect on the criteria and how successful they’ve been on meeting them.

· Students should be encouraged to make changes to their work, based on those reflections, before submitting the work for evaluation.
First Steps (p. 5 of this document) 
· This tool provides students who are not yet ready to complete the task independently with a starting point. It offers some support, but less than the optional student worksheets (Student Materials p. 3-5)

· It is expected that students will continue the charts as needed, and hoped that with support to begin the task, they will be able to continue independently. 

A chart can help you see the relation between the number of hotdogs sold and the hourly salary earned. You can use values from the chart to graph the relations.
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