SPIRIT 2.0 Lesson: 

The Great Race
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Lesson Title:  The Great Race
Draft Date: 18 July 2008
1st Author (Writer): Cj Perry  

2nd Author (Editor/Resource Finder): 
Topics: Data Gathering, Analysis, & Interpretation


  Mean, Median, & Mode


  Teamwork

Grade Level: Any, but I will do it with 4th Grade

Cartoon Illustration Idea: A team of robots racing
Content (what is taught): 
· Data gathering, analysis, & interpretation

· Graphing

· Mean, Median, & Mode

· Teamwork
Context (how it is taught):

· Teams will work once per week (a different team each day) at the end of the day (or at another convenient time) to run the robot through an obstacle course.  
· Students will record their predictions, times, and plans to improve their work in a science journal.  
· The teacher will collect the journals after each team is done with their work and evaluate the journals.
· Data from the journals will be used to do lessons to review mean, median, and mode.  
· Data from journals will be used to create personal, team, and class graphs to display the data.
Activity Description:

Teams will set up the course with numbered bricks along a track marked on the classroom floor.  Then they will take turns running the robot through the course, timing the runs, and recording the times.  When they are finished or they run low on time, they will put away the bricks to avoid the trip/fall hazard.
Standards: (At least one standard each for Math, Science, and Technology - use standards provided)

Math

A1, A2, A3, D1, E1, E2, E3
Science

A1, A2, B1, E1, E2, G1
Technology

A1, A2, A4, B1, B2, B4, C1, C2, C4, D2, D3, D4, E2, E3, E4, F1, F2, F3, F4
Materials List: 

Classroom Robot
Graph paper
Stopwatch 
Notebook

Data Sheet

ASKING Questions (The Great Race)

Summary: Students are asked how they can improve their time racing a robot through an obstacle course.
Outline:

· Demonstrate setting up an obstacle course

· Demonstrate a robot going through an obstacle course
· Discuss

· Demonstrate disassembling the course and putting it away

Activity: 


Demonstrate how the robot climbs a ramp. Increase the ramp angle and show how the robot begins to struggle as it climbs the ramp. 

	Questions
	Possible Answers

	· What are the fastest times we can get the robot to do our obstacle course?
	Various elapsed times

	· Can we improve our times with practice?
· How else might we improve our times?
	Yes or no

Observing others, discussing techniques, practicing more

	· What data can we gather?
	Elapsed time, average time, mean, median, mode
What works, what doesn’t work

What we might try to do differently

What others are doing

	· What can we do with the data
	Share it
Organize it in a chart

Display it in a graph (perhaps a class graph in the hall to brag about)


Image Idea:  Picture of a robot going through an obstacle course
EXPLORING Concepts (The Great Race)
Summary: Students explore how they can improve their time racing a robot through an obstacle course.
Outline:

· Teams will work once per week (a different team each day) at the end of the day (or at another convenient time) to run the robot through an obstacle course.  
· Students will record their predictions, times, and plans to improve their work in a science journal.  
· The teacher will collect the journals after each team is done with their work and evaluate the journals.
· Data from the journals will be used to do lessons to review mean, median, and mode.  
· Data from journals will be used to create personal, team, and class graphs to display the data.
Activity: 


Students will set up the bricks for the course and take turns running it.  They will take turns running the stopwatch and recording the data.  They will all need to copy the data and their thoughts into their notebooks.

Teams will try to improve their times as they work each week.  

To provide formative assessments as students are exploring these concepts ask yourself or your students these questions:

1. What helps you go faster?
2. What slows you down?

3. What is the data showing us?  Are we improving over time?

4. What are you learning?

Videoclip Idea:  Videoclip of different students running the robot through the course take as students work.
INSTRUCTING Concepts (The Great Race)
ORGANIZING Learning  (My Speedy Robot)
Summary: Students use data tables that record their personal and team times as they explore how they can improve their time racing a robot through an obstacle course.
Outline:

· Collect data as the robot goes through the course
· Plan how to improve times
· Test plan
· Record all data in charts 
· Interpret and graph data
Activity:

Students will set up the bricks for the course and take turns running it.  They will take turns running the stopwatch and recording the data.  They will all need to copy the data and their thoughts into their notebooks.

Each week students will record what they thought worked and what they would like to do to improve their times.
Worksheet Idea: A sample data table, blank graph, and a second page of expected results

	Team Member Name
	Trial 1
	Trial 2
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UNDERSTANDING Learning (The Great Race)
Summary: Students share data by presenting graphs to the whole group and discussing what they’ve learned.

Outline:

· Formative assessment with journals, notes, and small and whole group discussions
· Summative assessment of graphs
· Summative assessment of group presentations to class and possibly other rooms
Activity:

Formative Assessment

As students are engaged in learning activities ask yourself or your students these types of questions:

1. Were the students able to predict what might help them improve their times?
2. Were the students able to improve times?

3. Did the students keep their data accurate and neat?

4. Did the students continue to ask questions as they worked?

Summative Assessment

Students will complete presentations to the class about what they did and what they learned.  They should be able to present and explain their graphs.
Possible Extensions

1. Visit other classrooms and share their presentations.

2. Have the team with the best average time create the next obstacle course.

3. Challenge others in the building (principal, other teachers, building engineer, parents, etc.) to run the course and compare their times.  How can we help them improve?
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