Module Description

Team Number  23

Team Members:  Bekki George, Carolynn Raper, Consie Javor, Julie Cooper

Module Title:  The Geometry of Cells 

The effects of Surface Area to Volume Ratio on Cell Size

Purpose: 

•To investigate the relationship of the size and shape of cells to the surface area to volume ratio. 

•To design a model to determine the optimum ratio for different types of cells.

Objectives:

· Biology:  The students will investigate the relationship of the size and shape of cells to the surface area to volume ratio.  Using data collected from the subjects below, the students will also design a model to determine the optimum ratio for different types of cells.   

· Algebra One:  The students will evaluate surface areas and volumes of known solids and find the rate of change of surface area as the volume increases. The students will also interpret the data in a graphical format.

· Geometry:  The students will evaluate surface areas and volumes of different types of solids and compare the surface area to volume ratio of these solids.  

· Computer Science:  The students will develop programs that will find the areas and volumes of regular and irregular solids.  The students will also develop programs that will find an optimal ratio of surface area to volume.

Module Description:
This cross-curricular module will engage students in data analysis of surface area and volume of solids.   One of the basic principles in biology is the concept of why cells must remain small.  By investigating surface area to volume ratios of different geometrical shapes, students will form conclusions that answer this question.

Assessment Techniques: 


Students will be given worksheets, quizzes, and labs over the following:  

· Biology:  Build a STELLA model or models that illustrate the relationship of size and shape to surface area to volume ratio.   Given models, analyze and interpret them to determine the optimum ratio for cells of different shapes.

· Algebra One:  Given dimensions of solids, the students will demonstrate ability to evaluate formulas, find ratios, and give a graphical representation of the rate of change.

· Geometry:  Given some of the dimensions of solids, the students apply knowledge of special right triangles and trigonometry to evaluate surface area and volume.  Students will also compare ratios of different solids.  Interpret why certain shapes give certain ratios.

· Computer Science:  The students will be given coordinates of vertices of solids and will produce surface areas and volumes as output.  The students will also be given optimal ratios and will produce likely shapes for these ratios.

Requirements:
· Teacher Based:  knowledge of Excel, STELLA (and Mathematica for the Computer Science teacher)

· Student Based:  In computer science, students will be introduced to the programming language used by Mathematica.  They also need a knowledge of loops and arrays.  In the other courses listed, the students will need prerequisite knowledge for that class as well as an introduction in STELLA and Excel.

Relevant Courses:  Algebra One, Biology, Geometry, and Computer Science

(Extensions of this module could also be applied in Algebra Two and Calculus)

Relevant Grade Levels:  9-12

