Team#: 28 Memorial High School Houston, Texas

Team Members:  Joann Strait, Betsy Wilkes, Julie Carpenter, Mary Hobbs
Module title:  Homeostasis and the cell using mathematical modeling

Purpose:  Enhance student understanding of cellular processes and mathematical principles through the use of student acquired data and the integration of computational science

Objectives:  

The student knows that cells are the basic structures of all living things and have specialized parts that perform specific functions. The student is expected to: investigate and identify cellular processes including homeostasis, permeability and transportation of molecules.

Tools for algebraic thinking. Techniques for working with functions and equations are essential in understanding underlying relationships. Students use a variety of representations (concrete, numerical, algorithmic, graphical), tools, and technology, including, but not limited to, powerful and accessible hand-held calculators and computers with graphing capabilities and model mathematical situations to solve meaningful problems
Module description:

Biology:

· Students complete web based activity/research on the characteristics of the cell membrane

· Students perform a diffusion experiment

· Students graph and analyze data using excel and write a conclusion based on their results

· Students perform an osmosis experiment using eggs

· Students graph and analyze data from osmosis experiment and write a conclusion based on their results

· Lecture/discussion:  cell environment (diffusion, osmosis including hypertonic, hypotonic, and isotonic solutions, homeostasis)

· Students will apply knowledge of cell environment to construct a concept map of  cell transport processes and the mathematical relationships; this will lead into a discussion of Stella modeling

· Students construct a stella model in groups based on their osmosis experiment data

· Students construct a stella model based on scenarios within the human body and present to the class.  Ex:  effect of caffeine, blood pressure medication, alcohol

· Project based assessment on stella model

Math:

· Discover the graphs of different functions using scatterplots of data in Excel, TI Interactive, and the graphing calculator

· Explore transformations on the graphs, effects on equations, and draw conclusions on writing equations through the use of mathematical modeling

· Explore diffusion using Excel activity

· Explore osmosis through research on water purification or dialysis using a mathematical model

· Compare biology lab results using various types of software to determine the best data fit

Assessment techniques:

Pre/post test on material in module

Lab reports/graphs

Project based rubric

Requirements: 

Access to Stella, Excel, internet, materials for experiment, TI interactive, graphing calculator

Relevant courses:  Biology 1, Health, Algebra I,II, Environmental science, Government and Econonics

Relevant grade levels:  9,10,11

