Average Rate of Change

Description: This activity addresses average rate of change as a both a geometric and algebraic object, and attempts to bridge the two descriptions. Activities focus on algebraic, numeric, verbal, and graphical descriptions.

Possible Learning Objectives
· MA 203.2 Compute and interpret constant and average rates of change of quantities in multiple representations.  
· MA 203.4: Interpret functions and convert between their representations 

Activity Objectives
The students working on this activity will work towards understanding: 
1. The students should understand or define the AROC as “how much a function changes per unit, on average, over an interval”.  
2. Discuss what a unit of measurement means in this context - one of something - when divided
3. Discuss the ratio comparison of the change in the outputs over the inputs and how those changes would vary within the given intervals

Prior Knowledge Assumed
Before completing this activity, students should have encountered or mastered the following: 
· Slope between points, from a graph, from function values
· Or the definition of average rate of change
· Function notation
· Read values from a given graph or table. This includes an understanding of increasing or decreasing behavior.

Learning Outcomes
· Measurable Outcomes
· Compute average rate of change
· Switch between representations and gather information from context
· Extensions
· Using graphs or functions to find “limits of secant lines.” This could be an introduction to limits and/or instantaneous rate of change

Elements of Mathematical Inquiry
· Active Learning
Students have difficulty understanding the average rate of change beyond a mechanical, computational level. This activity seeks to connect the familiarity with slope to the average rate of change in both mechanics and concept. 
· Meaningful Applications
This activity asks the students to identify characteristics of functions that can be described using average rate of change (e.g. increasing/decreasing).  This has immediate application in contextual problems, but also sets the foundation for students to develop other ideas in future math courses (such as the derivative).
· Academic Success Skills
If an instructor chooses to implement this activity through group work, it will support the development of the classroom community.
The problems will minimize mathematics anxiety by clarifying seemingly dichotomous concepts, which could also improve motivation and interest.

Recommended Technologies
· None needed. Scientific calculator optional. For full benefit, graphing calculators should not be allowed. 
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