2006

Real World Mathematics Cluster
Tentative Schedule of Activities

Day 1: July 19
Welcome
· Introductions

· Pre-test

· Overview of cluster and requirements
· Website overview
Activity *
The interplay between real-life data, geometry and trigonometry: the hypsometer.
Description: The forest service still uses the old surveying technique of angles of elevation with a device called a hypsometer.  Current surveying techniques use the same mathematics, but collect the data with a computer.  This activity will look at the mathematics behind measuring the heights of tall objects and also require the collection and analysis of real data. Indirect measurement is an important skill and this activity utilizes this skill is an interesting and engaging way. 

Technology:
An Intro to Geometer’s Sketch Pad

Exploration
Error and angle of elevation- GSP activity
Wrap-up
· Discussion of days work

· Homework
*see the last page of this document for further clarification on the use of the word activity
Day 2: July 20
Discussion
· Further reflections on previous day

· Sharing of journals

· Readings
Activity *
The interplay between real-life data and statistics:  the case of cryptography.

Description: Cryptography has been an important discipline for several centuries for militaries and governments who need to protect strategic information. Over the last decade the rise of the internet and electronic financial transactions has created further need for the passing of secret information in a public but yet secure fashion. In addition, the act of making and breaking codes has had appeal over the years to both novices and professionals alike. Since the theoretical underpinnings of cryptography are mathematical, this is a great discipline to motivate many core mathematical areas. In this activity we will look at some basic statistics and number concepts and how they aid in the field of cryptography. Elementary techniques of frequency counting and numerical “shifts” can be used for some very elementary codes accessible to middle and high school students. Writing secret messages using simple codes (and also decrypting them) can be an exciting way for students to learn fundamental number concepts and basic statistical notions. 

Technology:

Graphing calculator statistical capabilities basics
Exploration
Wrap-up
· Discussion of days work

· Homework
Day 3: July 24
Discussion
· Further reflections on previous days

· Sharing of journals

· Readings
Activity *
The interplay between real-life data and data analysis:  the case of creating a mathematical model from experimental data.

Description: In real world applications, one must often try to approximate the given data with a mathematical relationship.  In this set of activities we will collect data with the Texas Instruments CBR/CBL and use graphing calculators to develop models for this data.  The models may be linear, quadratic, or exponential.  A commonly heard phrase, “exponential growth” is often misused to describe growth without bound.  These activities will also explore what exponential growth really is and what it is not.  

Technology:

Graphing calculator and data from the CBL/CBR

Technology


Graphing calculator and sequences

Exploration

Population growth and “pyramid” investment schemes
Wrap-up
· Discussion of days work

· Homework
Day 4: July 26
Discussion
· Further reflections on previous days

· Sharing of journals

· Readings
Activity *

The interplay between real-life data and algebra: the case of cell phone plans.
Description: The mathematics behind choosing a cell-phone plan is easily modeled by some    basic and interesting algebraic functions such as the step-function.  This activity requires analyzing a real world setting, the determination of variables, and the derivation of the algebraic relationship between relevant quantities. Since cell phone plans are of particular interest to teenagers in our society, the mathematics being conveyed is well motivated. 

Technology:
The graphing calculator and measuring velocity
Exploration

What is the GPS system?  Discussion and starts for activity 5.
Wrap-up
· Discussion of days work

· Homework
Day 5: July 27
Discussion
· Further reflections on previous days

· Readings
Activity *

The interplay between real-life data, algebra and geometry:  how does GPS 

                                work?

Description: Over the past few decades global positioning systems (GPS) have become ubiquitous in 21st century technological applications. GPS have been used to track orbiting satellites, air and water craft, and, more recently, installed in some new automobile. The mathematics behind GPS requires some basic trigonometry and geometry.  It can be easily modeled in the classroom and also emphasizes the importance that the magnitude of quantities can play in calculations.  This activity will consist of modeling the way GPS works to pinpoint a location on the earth, doing sample calculations and discussing magnitude of error.

Technology:

The graphing calculator and measuring velocity
Exploration
Error analysis- Why one second really matters to light
Wrap-up
· Discussion of days work

· Final observations
· Future dates and plans
What does the word activity mean?

We use the word “activity” to mean the instructional cycle of solving a problem as a student and then looking back at the problem as a teacher.  This cycle consists of the following:
· Presentation and carrying out of problem(s) and group work

· Reflection on activity 

·   Opportunities to bridge from the concrete to the abstract
· How to differentiate instruction
·    Delaware standards: your course content- where does it fit in?

· 
Relevent assessment items

· 
How to develop reflection among students- teacher prompts

· Sharing of related problems/worksheets on web and in print

· Further work (to include…)

· Development of related hands on activities with alignment to Delaware standards
· Development of skill work to further student understanding

· Development of items that model assessment items
· Development of different approaches to modeling and designing problems that will help differentiate instruction
