The Motion of Learning
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Activity Summary: 
The goal of this activity is to show the students how changes in motion can be graphically represented.  The students will collect and plot data of distance traveled while executing various movements over a fixed time period.  After graphing their individual data (distance as a function of time) the students will be able to identify how the slopes of the line graph represent the speed at which they were moving.

Subject: 

· Science
Grade Level: 

· Target Grade: 6 

· Upper Bound: 7 

· Lower Bound: 5
Time Required: 2 class periods 
Activity Team/Group Size: 

Small groups (n = 4)
Authors: 
Graduate Fellow Name: Kevin Curley, Jr. 
Undergraduate Fellow Name: Lee Bernhoft 
Teacher Mentor Name: Jan Fechhelm 

Activity Plan: 
Preparation
A “test track” must be measured and marked out before the first day’s exercises.  The test track is a labeled 60 meter distance with hash marks every meter, as seen below:
[image: image3.emf]Ploting Our Movement

0

10

20

30

40

50

60

70

0 10 20 30 40 50 60 70 80

Time (in seconds)

Distance (in meters)

Bryan

Raelyn

Tori


Day 1

Before taking the students outside, several details must be covered: 
· The students must be divided into groups of 4 persons and each assigned a task.  The assignments are as follows:

· Movement Specialist (MS) – This group member performs the actions called out by the PM during the time frames kept by the ME.

· Measurement Engineer (ME) – The ME’s duty is to accurately track time intervals and call out times to the PM.

· Official Scribe (OS) – The OS must correctly record all data that is acquired during the procedure

· Project Manager (PM) – The PM is charged with ensuring the experiment runs smoothly by maintaining communications between group members and making important decisions, such as which movements are to be performed.

· The movement styles must be explained and demonstrated. They are as follows:

· TWO FOOTED HOP - student stands with feet together and hops off of both feet at the same time and lands on both feet simultaneously.

· BABY STEPS - students must not bring the ball of the foot past the end of their toes; severely limiting the stride.

· HEEL-TO-TOE - students place the heel of the stepping foot against the trailing foot’s toes with each step.

· STANDING - student stands in one place.
Each group must choose the order in witch they will perform each of the above movements twice and record this sequence on their data sheets (see Multimedia Support and Attachments).
After assigning each student a responsibility and covering the movement types, it is time to go outside and generate the data by following the instructions below:
1)  With your group, go to starting point.  

2)  The Project Manager will tell the Performance Expert to begin moving in one of the pre-determined movement styles for a total of 10 seconds.  
3)  As soon as the Performance Expert begins, the Duration Expert will begin timing.  As the timer approaches 5 seconds, give a countdown to 0.  
4)  As soon as the Duration Expert says “0” the Measurement Expert will record the distance the Performance Expert has traveled, estimating if in between intervals.

5)  Once the Measurement Expert records the traveled distance, the Project Manager will give the Performance Expert the next command.  
6)  As soon as the Performance Expert begins again, the Duration Expert will begin timing aging. 

7)  Repeat the above steps until all 8 pre-determined movements have been performed for 10 seconds each, and the traveled distance has been recorded.

8) IF TIME PERMITS:  After 8 different commands have been given, switch roles, return to starting point, and begin again.

Day 2:
The students will use their data to make line graphs with time on the x-axis and distance on the y-axis.  In this experiment, time is the independent variable and distance is the dependent variable.  After the students have finished graphing their movements, it is important to clarify that the slope of the line is their velocity, or speed.  Therefore,
Speed = Δ Movement 

    Δ Time
Sample data:
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Materials List: 
Data Sheet (see student handout)

Pens/pencils

Stop watch (one per group)

Graph paper
Vocabulary: 

· Dependent Variable – a variable whose value depends in the independent variable.
· Independent Variable – a variable whose values are independent of changes in the values of other variables.
Multimedia Support and Attachments: 
The Motion of Learning (Student Handout).doc
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