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	Brief Summary of Unit/Lesson (including curricular context and unit goals): The student will be able to use an NXT robot to collect compound probability data, use the collected data to write experimental ratios, plot a probability tree, and state the theoretical probability of a compound event.



Stage 1: Identify Results

	Concepts: data collection, probability


	Established Goals (National and State Standards):

NCTM: 

• collect data using observations, surveys, and experiments; 

• represent data using tables and graphs such as line plots, bar graphs, and line graphs;

Virginia Standards of Learning: 

6.20
The student will 

a) make a sample space for selected experiments and represent it in the form of a 

list, chart, picture, or tree diagram; and  

b) determine and interpret the probability of an event occurring from a given sample 

space and represent the probability as a ratio, decimal or percent, as appropriate 

for the given situation.

6.18
The student, given a problem situation, will collect, analyze, display, and interpret data in 

a variety of graphical methods, including 

a)  
line, bar, and circle graphs; 

b)  
stem-and-leaf plots; and 

a) box-and-whisker plots.  

Circle graphs will be limited to halves, fourths, and eighths.




What understandings are desired?                   What essential questions will be considered?
	Students will understand that: 
~ a probability tree will help to organize and display a probability space.  
~ a probability that an event will happen is the fraction (number of desired outcomes) / (total amount of outcome)

	~ What is the definition of a probability?
~ What is the purpose of a probability tree?

~ How is experimental data different from experimental data? 




What key knowledge and skills will students acquire as a result of this unit?

	Students will know:  
~ the definition of a probability.

~ how to plot a probability tree.
~ the difference between experimental data and theoretical data.



	Students will be able to:  
~ calculate compound probabilities.

~ plot probability trees.

~ collect data and calculate experimental ratios.



Stage 2: Assessment Evidence

	Performance Task(s): 

Describe in detail specific tasks that would require students to demonstrate their ability to meet your instructional objectives.
As a part of this lesson students will download a program to the NXT robot, record data, calculate values, follow written directions, edit a NXT program, and plot a probability tree.


	Other Evidence:

Include here tests, quizzes, worksheets that you will be using.
Students will collect data and answer questions about the data on a worksheet. The will be able to construct a probability tree. They should be able to answer questions about probability correctly on formal assessments such as quizzes, tests, and the SOL test. 



Stage 3: Learning Plan

	Materials:

List all materials needed, including programming sequences for the robot.
~ NXT Robot

~ Computer with the NXT programming software

~ USB cord / Bluetooth connection

~ The Compound Probability program

~ Copies of the attached worksheet

~ A good bit of open floor space

~ Pencils to fill-in worksheet

~ A large writing surface (classroom board, bulletin board paper, ect.)

~ Sticky notes


	Procedures:
Describe in detail the steps for conducting the lesson.  If a unit plan, you can insert additional rows and make each row a day in the unit.  Your description should be such that any teacher could implement the lesson or unit.

1.) Put students into groups of no more than three.
2.) Give each group an NXT robot, access to a computer with the NXT programming software, and a worksheet. Alternatively, have a station with the previously stated materials and have groups take turns with the station while the rest of the class works on another assignment.

3.) Have students fill in the first part of the worksheet.

4.)  Have students connect the robot to the computer and download the Compound Probability program.

5.) The program will randomly select one of three actions (move forward / move far forward / move backwards) and then randomly select one of two actions (turn right / turn left). It will wait for five seconds then it will repeat the random selections. This will loop ten times. Have students run the program and record the number of times each event occurs on the worksheet.
6.) Have them fill-in the rest of the worksheet.

7.) Before the start of the lesson use the classroom board / bulletin board paper to set-up and bar graph. As, the groups finish collecting their data have them place a single sticky note on the class bar chart for each time an event occurred so that each sticky note represents a unit of a bar to the appropriate event. 
8.) Use the class bar chart to point out that as more data is collected and the data is truly random each bar of the chart should be very close to the same.

  

	Extension Activity
Describe in detail activities students will do to extend their learning should they finish early.
1. Ask that students to edit the program to change the number of outcomes or have the robot loop thirty times instead of ten. 
2. Have students look-up the Law of Large Numbers and ask them how it applies to the activity.
3. Have students write the Compound Probability program.



	Academic Support

Describe in detail how students with academic challenges can be supported as they learn the content.

1. The program could be loaded for students ahead of time. 
2. A teacher’s assistant could be placed with the groups. 
3. Students could have extensive practice with simple probabilities before starting this activity. 



A Robot Tree                                                                     Group Members:

Part I

A probability tree is a way of showing different outcomes when more than one event is strung together. For example let us think of flipping a coin.







Each outcome has a ½ chance of happening. There are two total things that could happen and each is one out of the two that could happen.

What if we flipped a coin two times? This is what the probability tree would look like.









Not only does the tree show that there is a ½ chance of getting a heads when you flip a coin once, it shows that there is a ¼ chance of getting a heads the first time you flip a coin and a tails the second time you flip a coin.
Later you will download a program to a robot and run it. This program will randomly select the robot to either move forward, move far forward or move backwards. It will the randomly select to turn right or left. Draw a probability tree in the space to illustrate all of the different outcomes?
	


Part II
1. Download and run the Compound Probability program.

2. As the program is running count and record how many times the robot does each thing.

	Event
	Frequency

	Forward and then Right
	

	Forward and then Left
	

	Far Forward and then Right
	

	Far Forward and then Left
	

	Backward and then Right
	

	Backward and  then Left
	


3. How many times did the robot move and then turn?
4. A probability is the number of times something happens divided by the total number of times anything happens. Fill in the table.
	Event
	Ratio (Fraction)
	Decimal
	Percent

	Forward and then Right
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Total Frequency
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	Forward and then Left
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	Far Forward and then Right
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	Far Forward and then Left
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	Backward and then Right
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	Backward and then Left
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5. Why is the decimal never bigger than one?

6. Use the space to plot a bar chart of your data.

	


7. What is the probability that any one thing will happen out of six.

8. Does your data tend to be the same as the probability? Why or why not?

9. Does the class’ data as a whole tend to be the same as the probability? Why or why not?
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