Developing an Activity Using Probes

1. Pick a principle in your content area for which you want students to develop an understanding. (Something that’ covered in the SOLs).

2. Write a lesson outline based on the learning cycle that uses graphing calculators and probes (or the QX3 and a computer) to give students hands-on opportunities to explore and develop understandings of the principle.


3. Required elements for lesson outline:

· Relevant SOL(s), fully cited

· Short statement of target principle

· Descriptions of Engage, Explore, Explain, and Elaborate stages that include

· General description of what teacher and students are doing

· Major questions (with expected answers)

· Any other information you believe to be critical for the success of the lesson


In general, you need to provide enough information that would allow someone in your content area to teach the lesson without you being present.

Points: 30
	Item
	Points

	Target Principles
	3

	SOL’s or Outcomes
	3

	Engage
	6

	Explore
	6

	Explain
	6

	Elaborate
	6

	Total
	25


On the following pages is a sample lesson outline.

Using Calculator Based Lab Equipment

Key Principle

On graphs slope means something. For a distance vs. time graph the slope is equivalent to the velocity. This can be used to derive the equation for average velocity.

Engage

1. How are velocity, graphing and slope related to one another? 

2. CBL equipment allows us to measure and collect data that normally we would not be able to accurately gather due to human error. (Use timing car rolling down track example). If we tried to do this with stopwatches it would be difficult. We would need large spaces to eliminate user error.

Review/Connect

1. Review Lists

· What is a list?

· What lists do

· Point out that probes take data and insert it into lists

2. Introduce CBL box (point out at this juncture that the CBL will take the data collected and transfer it to the lists.

3. Introduce Motion Detector (Use bat analogy here—both work on sonar)

4. Demo Data Collection (Using TI-83 overhead)

(Teacher walks back and forth)

5. Have students work in groups to repeat demo

Explore

Review slope and it’s meaning. Review graphing. Inform the groups that they will be collecting distance vs. time data. Point out that you really want them to pay attention to what happens to the slope of their graphs. Break off class into groups of 3 or 4 and have them start the activity. IMPORTANT: Groups should take a few minutes to familiarize themselves with the motion probe before proceeding with their exploration questions. Be sure to circulate to each group to make sure they are on the right track.

Have the students collect data and answer the questions for the following scenarios:  (Directions for scenarios are handed out to students):

1. Constant Velocity Away

2. Constant Velocity Away, but slower

3. Constant Velocity Towards 

4. Constant Velocity Towards but faster

Questions

· What happened to the slope of the graph when the object was moving slower?

· What happened to the slope of the graph when the object was moving faster?

· What does the sign(positive/negative) of the slope tell you?

Answers:

- the slope got flatter

- the slope got steeper

-the direction of the motion

Check your answers with the teacher
Once the teachers have checked the previous results have the students collect Data for the following scenarios (Directions for scenarios are handed out to students):

1. Speeding up Away

2. Speeding up Toward

3. Slowing Down Away

4. Slowing Down Toward

Questions:

What happened to the slope of the graph when the object sped up?

What happened to the slope of the graph when the object slowed down?

Answers:

- As the object sped up the slope got steeper; the slope also changed

- As the object slowed the slope became more flat or got closer to zero; the slope also changed
Check your answers with the teacher
Explain

Circulate through groups and check and reinforce answers to their exploration questions by walking through the following process with them.

Question: what is the equation for slope?

Answer:
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Question: For the data we collected what is on the Y-axis and what is on the X-axis. replave the Y and X in the slope equations and what do you get?

Answer:
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Question:

So, on a Distance vs Time graph, what is the slope equivalent to?

Answer:

On a distance vs. time graph the slope = velocity
Elaborate: Homework

1. Describe the motion of the objects whose distance vs. time graph are shown below

A)
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B)
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2. Describe an activity in your area that you would normally teach using hand collected data that could be enhanced by the use of CBL or similar type devices.
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