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An Example of Scope and Sequence for Calculator Skills*

Carol B. Brown, Saint Mary's Hall, San Antonio, TX

Statement of philosophy: The graphing calculator is a tool to be used in mathematics and science classes.  It is not an end in itself.  Skills that are enhanced or reinforced by the graphing calculator should be practiced on a regular basis at all levels.  Use of the calculator should not mean that students do not learn basic mathematical operations or graphing skills.

Question 1:  When is it appropriate to introduce students to the graphing calculator?  Answer:  6th grade with classroom sets of calculators.  Starting with 7th grade, all students may be required to purchase a TI 83, a TI 83+ or a TI-83+silver.  This calculator will be satisfactory for all work done through 12th grade.

The following skills are both introduced and mastered in the Middle School Years.

	Skill
	Introduced
	Practiced
	Mastered

	Turn calculator on and off
	6th  Pre-Alg/Sci
	  
	6th

	Adjust contrast
	6th  Pre-Alg/Sci
	  
	6th

	Basic operations (+, -, x, ˛  ÷)
	6th  Pre-Alg/Sci
	  
	6th

	Clearing entries
	6th  Pre-Alg/Sci
	  
	6th

	Returning to home screen
	6th  Pre-Alg/Sci
	  
	6th

	Recalling answers
	6th
	  
	7th

	Recalling entry
	6th
	  
	7th

	Link for data transfer or program transfer/Memory Management
	7th  Sci
	  
	8th

	Use catalog
	7th
	  
	8th

	Entering numbers in scientific notation
	6th  Pre-Alg
	Science
	8th

	Use of sin, cos, tan
	6th  Math
	8th Science
	8th

	Entering numbers in STAT/ clearing lists
	8th Alg/Geo/Science
	  
	8th

	Use of STAT PLOT
	6th  Science
	Science/Math
	8th

	Use of CBL to collect data/PHYSICS/CHEMBIO/DATAMATE
	6th Science
	7th science
	8th Science


The following skills are introduced in Middle School,

but are not mastered until the High School years.

	Skill
	Introduced
	Practiced
	Mastered

	Learn about battery system
	7th  Alg 1
	  
	9th  Physics

	Math menu
	7th  Alg 1
	  
	9th

	Use of sin-1, cos-1, tan-1, x-1
	8th Science
	9th Science
	Pre-Cal

	Functions which take arguments
	8th Science
	Physics, Chem, Alg II
	10th 

	Windows
	7th  Alg I
	8th Science/Physics/ Chem
	11th 

	Linear regressions including pasting in function into y=
	8th /Alg I and Science
	  
	9th

	Curve fitting—linear functions
	8th Alg I and Science
	Physics
	9th

	Batch transforms
	8th Science/Alg I
	Physics
	10th  Chem

	Downloading data to computer and use of Graphical Analysis
	8th Science
	9th Physics
	9th

	One variable statistics/mean/median/standard deviation/ histograms/box and whiskers
	8th
	Algebra I Chemistry
	Statistics

	Non-linear functions and curve fitting
	8th Science
	Physics
	AP Sciences


*Taken from http://www.tealighthouse.org/science/scopeseqcalc.html
Using the TI 83+ Graphing Calculator (GC) 

and Calculator-Based Ranger (CBR)
Assuming the program has already been loaded on the calculator:
· Connect the CBR to the GC.

· Press the APPS button on the GC.

· Select CBL/CBR.
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· Select RANGER.
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· Select 1:SETUP/SAMPLE.
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· If REALTIME is YES, the CBR collects data for 15 seconds.  If set to NO, you can set your own amount of time for collecting data.

· You can choose whether to display DIST (distance), VEL (velocity), or ACCEL (acceleration) with time.  You may also view the others after data has been collected.
· You can begin collecting data by pressing ENTER (on the GC), TRIGGER (on the CBR), or DELAY.

· I recommend SMOOTHING set to NONE at first.  Change to LIGHT, MEDIUM, or HEAVY as needed after collecting and examining data.

· Choose UNITS of FEET or METERS. 

· Arrow up or down to START NOW and press ENTER.

Graph Matching

1. With the GC on and CBR connected, press the APPS button on the GC.

2. When the options are displayed, press CBL/CBR.

3. Press ENTER again.

4. Now select RANGER and press ENTER once again.

5. Select 3:APPLICATIONS from the MAIN MENU.

6. Choose either 1:METERS or 2:FEET.

7. Choose 1:DIST MATCH from the APPLICATIONS menu. 

8. Press ENTER when you are ready to begin.

9. You now see a distance-time graph.  Move to a distance from the wall that you think best corresponds with the initial value on the graph.  When you are ready to begin, press ENTER.

10. When finished, press ENTER.  You may now choose to repeat your trial for the same graph (1:SAME MATCH), or try another match (2:NEW MATCH).

11. Try several more matches before repeating this process for velocity-time graphs by choosing 2:VEL MATCH from the APPLICATIONS menu.
Instructions:

Use the CBR’s “Graph Matching” application to produce 3 Distance-Time graphs to “match.”  Sketch the graphs and write detailed descriptions of the motion.

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


Use the CBR’s “Graph Matching” application to produce 3 Velocity-Time graphs to “match.”  Sketch the graphs and write detailed descriptions of the motion.


	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


Producing and Analyzing Motion Graphs
Use the GC, CBR, and a conveniently located wall or door to determine the general shapes of distance-time graphs associated with each of the following types of motion.  Make realistic sketches on each of the following graph diagrams.  Note: It is also possible to “capture” the actual GC screen and paste into documents instead of making sketches.
1. Maintaining a stationary position close to the wall

2. Maintaining a stationary position farther away the wall

[image: image4.emf]      [image: image5.emf]
3. Moving away from the wall at a steady rate

4. Moving toward the wall at a steady rate

[image: image6.emf]      [image: image7.emf]
5. Speeding up while moving away from the wall

6. Slowing to a stop while moving away from the wall

[image: image8.emf]      [image: image9.emf]
7. Speeding up while moving toward the wall

8. Slowing to a stop while moving toward the wall

[image: image10.emf]      [image: image11.emf]
9. Moving away from the wall and then returning toward it

10. Moving toward the wall and then moving away from it

[image: image12.emf]      [image: image13.emf]
Suggested questions about distance-time graphs…

1. How does changing speed affect distance-time graphs?
2. Describe distance-time graphs for objects “at rest.”

3. A distance-time graph for an object moving away from the “origin” (detector or wall) will always …

4. A distance-time graph for an object moving toward the “origin” will always …

5. Compare distance-time graphs for fast moving and slow moving objects.

6. How can you look at a distance-time graph and determine whether or not the object changed speeds? 

7. How can you look at a distance-time graph and know whether or not the object changed direction?

Now repeat these processes for velocity-time graphs.

1. Maintaining a stationary position close to the wall

2. Maintaining a stationary position farther away the wall
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3. Moving away from the wall at a steady rate

4. Moving toward the wall at a steady rate
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5. Speeding up while moving away from the wall

6. Slowing to a stop while moving away from the wall
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7. Speeding up while moving toward the wall

8. Slowing to a stop while moving toward the wall
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9. Moving away from the wall and then returning toward it

10. Moving toward the wall and then moving away from it
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Suggested questions about velocity-time graphs…

1. How does changing speed affect velocity-time graphs?

2. Describe velocity-time graphs for objects “at rest.”

3. A velocity-time graph for an object moving away from the “origin” (detector or wall) will always …

4. A velocity-time graph for an object moving toward the “origin” will always …

5. Compare velocity-time graphs for fast moving and slow moving objects.

6. How can you look at a velocity-time graph and determine whether or not the object changed speeds?

7. How can you look at a velocity-time graph and know whether or not the object changed direction?

Capturing Images from the TI 83+ Screen

You can connect the GC to a computer and view the GC screen on the computer monitor.  You can then copy screen images and paste them into other documents, as I have done in making this document.  Note: The TI Connect software must be installed on the computer for this to work.  This sometimes causes compatibility problems with your computer.
Go to TI Connect and then TI ScreenCapture.

You should see this window on your computer screen.
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Click on Actions and then Get Screen from the pull down menu.

You should now see the GC window on the computer screen.  You may need to resize the image for better viewing.
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You may wish to click on Image and Add Border from the pull down menu.

You can now click on Edit and Copy from the pull down menu.

You can now paste the image into any other document.
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Describe this motion:











Describe this motion:
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