Modeling with Contextual Applications

Description: In this activity, we introduce two real-world situations for which students are asked to investigate different models, and determine their utility for the situation as well as other characteristics.

Possible Learning Objectives
· MA 203.3: Create models for real-world situations through appropriate mathematical strategies
· MA 204.5: Apply trigonometric functions to model real world situations. 

Activity Objectives
The students working on this activity will work towards understanding: 
· That there are multiple correct answers to many real-world problems
· How to optimize the modeling of real-world situations. 

Prior Knowledge
Before completing this activity, students should have encountered or mastered the following: 
· Recognizing and identifying the features – graphical and algebraic – of certain function types in isolated settings – linear, absolute value, quadratic, square root, polynomial, rational, exponential, logarithmic. 
· Solving a variety of equations from certain function types in isolated settings - linear, absolute value, quadratic, square root, polynomial, rational, exponential, logarithmic. 
· Activity Part A: Recognizing and identifying the features of and solving a variety of equations from certain function types in isolated settings - sine, cosine

Learning Outcomes
· Measurable Outcomes
· Identify the appropriate function to represent a real-world application. 
· Identify features of a function represented verbally. 
· Determine an appropriate outcome and express the answer using contextually appropriate rounding and units. 
· Extensions
· Apply these outcomes to unfamiliar contexts. 

Elements of Mathematical Inquiry
· Active Learning
These tasks are problematic in that students have not previously been asked to think about Alpaca farming or working for a Parks and Rec department before, nor have they been given such a variety of options for function types to create a model for a real-world situation (or even a non-real-world situation). The students will have to select a function type from the given list – only some of which would be considered entirely incorrect – perform a modeling action by applying the given quantities to what they know about that function type, then reflect on this process to determine if it makes sense or if there was a better function type or perhaps better ways to apply the given information. 
· Meaningful Applications
Going beyond the scope of being able to apply any future calculus class to the real world via business or engineering courses, students in college algebra and trigonometry may be in their terminating mathematics course and will see very little of the specific course topics in their field. As classes that also count for general education credits, students may also want to answer the question of “when will I use this” or “how is this useful”? Not every application problem will resonate with each student, but giving them a variety of real-world applications for our content may help answer this question. These tasks ask the students to apply the things they have learned to real-world contexts. Selling yarn may or may not be meaningful to an individual student, but they will be able to see how patterns of inventory involve precalculus, and may be able to reflect further about other ways to use the concepts learned in class to model real-world situations. They may never be in charge of a campsite, but again, will be able to get a glimpse into how their content in the class connects to the real world, and may be able to reflect on other ways to use it. 
· Academic Success Skills
A student should be able to apply their pre-calculus knowledge to basic physics, geometry, banking, discount, population, concentration, and rotation/cyclic problems. More than that, they should be able to pick out information from a scenario to determine what kind of function is appropriate, find exactly what that function could be given its features, determine what the problem is asking (do they need to find an input, an output, an interval solution to an inequality?), find the answer to the problem, and be able to explain each step to someone else. This is often the culmination of all the information in a single section of a textbook, as these types of questions typically come last, BUT if we are asking the students to be flexible with their knowledge, giving them an application problem at the end of a single section doesn’t really cut it, as they can determine which function is best based on the context of when we are asking them for it. Both tasks ask students to do the same things – determine a function type, create an algebraic representation, sketch a graphical representation, identify information given and needed, solve for the needed value. Because these problems do not have a single correct answer to any of these questions, they are not the typical well-structured problems we see in a precalculus class or in a math assessment. Ill-structured problems are the most likely types of problems that students will see throughout their lives, so these tasks will ask students to dip their toes into this kind of problem solving in a low-stakes environment. 

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