Title: Medieval Science and Math

Purpose:To incorporate the use of computational science in Biology, Physics, and Math to integrate activities with a historical perspective. Scenarios chosen will be relevant to the same time periods as novels in literature classes and eras studied in history classes, to provide cross-curricular lessons.  To develop a curriculum module that can be utilized by the greatest number of teachers, we will design the module to not only be used as a whole unit (3-4 weeks), but also to be broken into smaller parts that can be used by individual teachers with their classes or for demonstration purposes only. We will strive to design this module to be integrated into as many areas of study as possible, with the goal of interjecting the perspective of computational science into daily activities. 

Objectives:

· Students will explore different types of models, their graphs and real world phenomena that apply to each model.

· Students will investigate and deduce from lab activities and mathematical modeling the different factors that influence the spread of contagious diseases.

· Students will learn to use data visualization techniques to investigate science through the ages, e.g. the equations for projectile motion to predict the range and effectiveness of a model catapult.

Module Description: (Each of these components incorporates computational science, mathematics, and hands on laboratory activities)

Math/Biology Component:

This section of the module will introduce the study of epidemiology using the black plague as an example.  Students will participate in an activity to help them model the spread of a contagious disease in their classroom.  Using this information as a guide, they will then develop and analyze a model in Stella to investigate the factors that affect the rate of spread of a disease including those factors that would have been present in medieval England.

Math / Physics  Component:

In the math / physics portion of the module students will apply trigonometry and the equations for projectile motion to design and model a catapult.  In the hands-on laboratory portion, students will build simple catapults that can accurately launch a marshmallow and hit a designated target.  After collecting data on a series of launch angles, they will check these data using a model in Excel.  The concepts of experimental error, precision, and accuracy will be introduced and students will find the error in their measurements by comparison of their data to the model output.

Assessment Techniques:

Students will be assessed via laboratory reports (for the Biology/Epidemiology and Math / Physics  components).  There will also be assessment via student presentations describing the underlying mathematics of their models.  Short on-computer quizzes will be used to assess student’s understanding of the influence different variables have on the model predictions.

Requirements (prerequisites for completing):

· Basic computer skills

· Copy, cut, paste

· Save, save as

· Navigate among various computer programs

· Use email with attachments, Web browsers

· File transfer

· Basic investigation skills

· Cause/effect

· Data collection

· Basic communication skills

· Compose essay/reports that include reference to 
numerical values in tables and graphs

· Basic computational skills

· Number sense

· Common fractions, decimals

· Use of measuring devices, e.g. ruler, protractor

· Probability

· Imagination

Relevant Courses:

· Biology

· Physics

· English/Literature

· History

· Mathematics

· Computer Science
Relevant Grade Levels:

· 11th grade Physics

· 11th grade Literature/English

· 9th grade Algebra

· Geometry

· 11th grade Algebra

· Computer Math

· 9th/10th  grade Biology

