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Slope Investigation Activity Using the CBR 
 

The purpose of this activity is for the students to investigate the relationship between the time 
it takes for a ball to reach the bottom of the track and the height of the track when one end is 
elevated (i.e. slope!). Prior to doing the activity I would make sure that everyone knew how 
to operate the CBR. I would also have covered how to find the line of best fit by hand 

 
After doing this lab I would spend time introducing slope from a mathematical perspective 
being sure to include how to calculate the slope of a line from the graph of the line.  

 
 

For this activity I would place the students in groups of four, ideally one from each of the 
four directions (north, west, south and east). 

  
The learning styles that have been accommodated by this activity are: 

 
Logical/mathematical: measuring and analyzing data, following the written directions 

 
Bodily/kinesthetic: setting up the activity, releasing the ball, timing the event, recording 
the data 

 
Linguistic: use of lab sheet to follow the written directions and recording the results 

 
Spatial: following the directions to complete the lab, drawing the diagrams, plotting the 
data 

 
Musical: the ticking of the CBR 

 
Interpersonal: working in a group and discussing the results 

 
The only learning style not addressed in some fashion is the intrapersonal learning style. Since 
most schoolwork is solitary in nature I feel that the intrapersonal learner has plenty of 
opportunity to have his learning style addressed. Moreover learning to work within a group is a 
skill that is needed to transition into the work environment. For that reason I believe that it would 
be beneficial to not address this learning style for this activity. 
 

Materials needed for each group: 
CBR  TI-83   Track   Ball 
ruler  1” blocks  paper/pencils  stop watch 

 
WV CSO’s reinforced by this activity: (Since graphical analysis is not introduced until 
Applied Math II the CSO’s for Applied Math I are more for review) 
 

Algebra I Applied Math I  Applied Math II Technology 
A1.2.5  AM1.2.3   AM2.2.1  TEC.9-12.3.2 
A1.2.8  AM1.2.4   AM2.2.2  TEC.9-12.6.1 
A1.2.10 AM1.2.9   AM2.2.4 
A1.2.19     AM2.2.12 

 
WEB sites: 

http://reinvent.k12.wv.us 
http://www. thesolutionsite.com 
http://illuminations.nctm.org 
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Lab sheets would be finished for homework and I would use them to assess the level of mastery 
of the concepts addressed in this activity as follows: 
 
Novice – This student would not be able to accurately graph the data or predict what would 
happen for heights that were not included in the trails. His graph would not have included all the 
labeling. In addition his drawing of the experiment would be messy, the vector would be missing 
and labeled incorrectly if at all. While he would have probably been able to fill in the chart and 
answer some of the questions, he would not have made any connection between the experiment 
and mathematical concepts. This student would not be able to tell me which was the independent 
variable and which was the dependent variable (including which axis was which) 
 
Partial Mastery – This student would be able to graph the data and make a prediction about what 
would happen for the heights not included in the trails. His graph would be labeled correctly. 
However he would have trouble finding the line of best fit, although he would be able to 
recognize that there was a pattern. Because of this his equation for the line would contain errors. 
This student would be able to draw the diagram but the vector would be missing. Not all of the 
parts to question 5 would be answered correctly. This student also would not have made a 
connection between the experiment and mathematical concepts. 
 
Mastery – This student would be able to graph the data and make a prediction about what would 
happen for the heights not included in the trails. The graph would be neat and labeled correctly. 
This student would also be able to come up with a line of best fit that was fairly accurate and his 
equation for the line would be a good approximation. His diagram would be accurate and contain 
a vector though not necessarily a correct one. Again not all of the parts to question 5 would be 
answered correctly, although he would have more correct answers than the student who only had 
partial mastery. This student would have a better connection between the experiment and 
mathematical concepts. 
 
Above Mastery – This student would be able to graph the data, label the graph correctly, draw 
the diagram with a correct vector and make predictions about any heights that were not included 
in the trials. The line of best fit would be fairly accurate and his equation for the line would be a 
good approximation. His answers to question 5 would be more thorough and they would show 
that he was making a connection to mathematical concepts.  
 
Distinguished – This student would be able to graph the data, label the graph correctly, draw the 
diagram with a correct vector and make predictions about any heights that were not included in 
the trails. The line of best fit would be accurate, with all the steps shown in his calculation, and 
his equation for the line would be a very good approximation accurate to 2 decimal places. The 
answers to question 5 would be very thorough and they would show a high degree of correlation 
between the experiment and mathematical concepts. 
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Lab sheet directions 
 

1. Working within your group put the experiment together. Take one track and place it on a lab 
table or between two chairs. Measure the length of the track. Try to make sure that the track is 
fairly level. 
 
2. There will be four jobs and each group member will take turns doing each job. 
 1 person will release the ball, 1 person will use the CBR to gather data, 1 person  
 will use a stop watch to time the activity and 1 person will record the results on  
 the attached lab sheet.  
 
 
3. Raise one end of the track until the ball begins to roll down the track. Measure and record the 
height that the track is raised (this is the starting height, h). The CBR will be set on no for real 
time data collection, use 10 seconds as the collection time period. To start the activity, one 
person will release the ball when the person using the CBR and the person using the stop watch 
are ready. (It may take a few tries to insure that this is done simultaneously.) The person with the 
CBR and the person with the stop watch should start at the same time. When the ball reaches the 
bottom of the track the person with the stop watch will stop timing and this time will be recorded 
as T1 (record to 2 decimal places). From the graph that is generated by the CBR find the time it 
took for the ball to reach the bottom. This will be recorded as T2 (record to 2 decimal places). 
(Use the trace button on the TI 83 to find the time) Answer the following questions. Work by 
yourself to answer these questions 
 

 a. What is being graphed by the CBR? Sketch the graph below; indicate the start of the 
motion and the end. (This is just a rough sketch.) 
 
 

 
 

b. What variable is recorded on the horizontal axis? 
 
 

c. What variable is recorded on the vertical axis? 
 
 

d. How can you tell when the ball has reached the bottom of the track from the graph 
generated by the CBR? 



 4

f. Draw a diagram of the experiment being sure to label everything. Include a vector to 
show the direction the ball will be moving. 

 
 
 
 
 
 
 
 
 
 

g. Are the times, T1 and T2, the same, why or why not? 
 
 
4. Raise the end of the track by 1 inch and repeat the experiment, switching job within your 
group. Continue to raise the track by 1 inch until the height is 4 inches greater than the starting 
height (repeating the experiment each time and switching jobs each time).  
 
 
 
5. Using the results of all the trials, graph the data (on the lab sheet), be sure to label everything. 
Which variable would you put on the horizontal axis, which would you put on the vertical axis, 
why? Use two different colors to graph T1 and T2. 
 
 
 

6. How would you describe this data? What kind of a relationship is this? Write the equation that 
best describes this data (Find the line of best fit).  
 
 
 
 
 
 
7. From the graph predict how long it would take for the ball to exit the track if one end of the 
track is raised to 6 inches, 8 inches? 
 
 
 
 
8. Wrap up: Relate this activity to grade signs that you see along the highway. What do the 
warning signs mean? (For example: road grade 8%). How should a driver adjust his/her speed 
when going down a road with an 8% grade?  
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Lab Sheet 
 

     (record to 2 decimal places) 
Height, h (inches)  T1  T2  T1 − T2 

 
1.  
 
 
 
2.  
 
 
 
3.  
 
 
 
4. 
 
 
 
 
 
 

 
 
 


