HOW FAST IS YOUR RACER
A Data Collection Activity With Mousetrap Cars

Fred Mueller, fmueller@dentonisd.org

Objective(s):

Students become familiar with collecting and analyzing linear function data.  Students first perform a manually linear fit to their collected data, and are then introduced to the linear regression analysis capabilities of the calculator.
Considerations:

This activity is intended for the Algebra 1 classroom, but can be adapted to higher grade levels by increasing the amount and depth of the data analysis.  Once constructed, the mousetrap car provides an extensive array of investigative math and physics activities which can be incorporated into lessons throughout the school year.  By first constructing their own mousetrap racer, students take ownership of the activities and collected data.  For this activity it is best that students work in teams.
Supplies:

· A sufficient supply of mousetrap cars.

· A sufficient supply of stop watches.
· A pre-measured and marked “drag strip” (a typical school hallway) on which to run their racer.  From the start line the “drag strip” should be cross-marked at several different distance intervals.
· A supply of colored markers with which the students can decorate their racer.
Mousetrap Cars:
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This activity uses mousetrap cars which the students have already constructed either at home or during a previous class period.  All students should have the same type of mousetrap car.  Additional information on the operation and construction of a mousetrap car, and an inexpensive “ready to assemble” car that can be used for this activity is the Little Moe Racer available at http://www.docfizzix.com/.  Bulk supplies from which mousetrap cars can be built are also available at hobby and hardware outlets.
Activity Overview:
Working in teams students launch their mousetrap cars from a common starting point and then record the time taken to cross the marked distance intervals. In general, the distance traveled will depend on the “road surface”. The cars will travel farther on linoleum or other hard surface floors than they will on carpeted floors. On a hard surface the “Little Moe Racer” can easily travel in excess of 50 feet; while on a carpeted floor distances of 20-30 feet are more typical. Reasonable distance intervals should be chosen by the teacher so as to provide a good “spread” in the collected time versus distance data. If there are 5 measurement intervals, the activity can be expedited by having the students work in teams of 6. One student starts the racer on its way while the others are positioned at the various distance intervals to measure and record the times. Instead of allowing each group to run their car only once, consider allowing 3 trials per car and then having students average the 3 collected times per distance interval. Allowing students to make multiple runs lengthens the activity time but opens the door for valuable discussion concerning reproducibility, accuracy of experimental results, and why scientists always conduct experiments many times before coming to any conclusions. Less cluttered class-wide data can be collected by having individual groups collect time data for different distance intervals. For example, one group might collect times for 5. 10, 15 and 20 foot intervals, while another for 3, 8, 12and 17 foot intervals. Although students work in teams each individual should make a copy of the group’s data. In this activity TI-Navigator is used to aggregate student data, take screen captures to check progress as well as understanding, and to display the linear data fits and regression analyses produced by the students.

Activity Time:  40-60 minutes

The total time requirement for this activity will depend on the number of “drag strips” that can be made available, how many “runs” the students are permitted to make, and number of time/distance intervals to be measured.
TI-Navigator Activity

Load the TI-Navigator program and click on the Activity Center icon.  Clear any previous activity data by selecting Edit | Clear Activity Data, then load the 
HowFastIsYourRacer.act activity file and choose the List tab within Activity Center.
1. On the TI-Navigator home screen click on the Begin Class button. Have students log into NavNet and go to Activity Center.

2. Instruct students to enter their measures for distance and time into the empty L1 and L2 lists on their calculators and then to send their data. Note that from the students’ perspective “time” was the measured dependent variable, while “distance” was the independent variable. Distance values should be entered into L1 while the corresponding time data should be entered into L2. If students performed multiple runs and averaged the data, it is the average values that should be entered. Discussion regarding experimental design, results interpretation, and switching to the more typical distance per time representation can be held after the activity.
3. Click on Pause Activity when you think all students have entered their data. Ask the class if everyone has contributed their data. Click on Resume Activity and allow the remaining students to send their data, and then click on Stop Activity.
4. Prior to sending any aggregate data back to the student calculators, it is worthwhile having students investigate their own data using the Stat Plot facilities of the calculator. Have students exit NavNet. The list data is now available in the L1 and L2 stat lists. Consider having the students do a Manual-Fit to the data before instructing them in performing a Linear Regression analysis. Monitor the understanding and progress using Navigator’s Screen Capture facility.
5. Have students re-enter NavNet and return to Activity Center. Select the Configure option at upper left of the Activity Center home screen, and choose the Students Start With: Existing Activity Lists option.  Click on Start Activity.  All students should receive the aggregated class data in L1 and L2 on their individual calculators.  Once all students have received the data, click on Stop Activity.
6. Have students exit NavNet. The aggregated class data is now available in the L1 and L2 stat lists on the calculator. Students can now investigate the aggregated data.
After the Activity

Have students discuss sources of error in the data collection process.  Prompt students with probes such as:

· What factors made some of the cars go faster than others?
· How is “variation” in the data represented graphically?
· Why did we repeat the experiment multiple times and then average the results?

· What is the benefit of fitting a line through the data?

· How did the entire class’ data compare to your individual data?
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