	The Mantid Problem: A Mathematics Lesson Using Linear Piecewise Functions

	*Grade level
High school grades 9-12/Common Core Standards Math I

	*Brief Summary of Material

Students will learn about mantids’ eating habits and how they are used in biological studies. Given data from mantid observations (satiation, reaction distance), students will create a scatter plot and determine an appropriate model.  Students will then justify the goodness of fit of the model and make predictions using the model. Students will then interpret those predictions.

	*Learning Objectives
By the end of this lesson, the students will:

· use their graphing calculator to create a scatter plot of the data. 
· determine an appropriate linear model for the Mantid data.

· use their graphing calculator to calculate residuals for the Mantid data.

· be able to interpret the goodness of fit of their model based on the residuals.

· interpret the slope and intercepts of the model in the context of the problem.   

· use their model to make predictions and interpret their meaning.

	*Keywords
Mantid, satiation, reaction distance, piecewise function, linear function, residuals, linear data, predictions, common core math standards


	Standards:

Math Common Core State Standards
Math.A-REI.1
Math.F-IF.1

Math.F-IF.2

Math.F-IF.7a

Math.F-IF.7b

Math.S-ID.6

Math.S-ID.6b

Math.S-ID.6c

Math.S-ID.7



	Class Time Required
90 minutes

	Precedents

Before starting this lesson, students should be able to:

· use a graphing calculator to enter data and create a scatter plot
· determine a linear function given data (either from points or by using the Linear Regression option on the graphing calculator)

· understand function notation

	Materials and Technology Needed
· graphing calculator for each student
· a means of projecting video animation



	Teacher Instructions for Conducting Lesson

Lesson:

· arrange students in groups of 3-4
· show the mantid video and make available the written problem statement and questions (student handout/PowerPoint document)
· students work in their small groups to make a scatter plot and determine the type of function that would best fit the data – they  may use technology to make the scatter plot, but at this point, should simply discuss what type of function would be best – no technology (~10 minutes)

· small groups share with the entire class the type of function they are considering using and why

· students work in their small groups to determine their function and justify its goodness of fit (~25 minutes, may be longer if more discussion is needed on residuals)
· students continue working in their small groups to answer the remainder of questions (~20 minutes)

Assessment:

· option 1) have each group of students put their work on the board and discuss their findings

· option 2) have each student, or pair of students, write a solution to the problem – have a discussion beforehand about the differences between a solution and an answer

· option 3) have each student, or pair of students, write a magazine or newspaper article discussing what they discovered about the eating habits of the mantid



	Original version (if legally derived from somewhere else)

Investigating The Mantid Problem, pg 180-181 from Contemporary Precalculus through Applications, 2nd edition, Everyday Learning Corporation ©2000, by Gloria Barrett, Kevin Bartkovich, et. al. 
Used with permission.

	Creator

Donita Robinson, Dean of Mathematics, North Carolina School of Science and Mathematics, Durham, NC  27715. Email: Robinson@ncssm.edu. 




Developed by The North Carolina School of Science and Math
Licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License

[image: image1.png]


