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	Brief Summary of Unit/Lesson (including curricular context and unit goals): The student will be able to understand the concept of division by estimating lengths from a given length. 



Stage 1: Identify Results

	Concepts: division, estimation


	Established Goals (National and State Standards):

NCTM: 

• understand various meanings of multiplication and division;
• understand the effects of multiplying and dividing whole numbers;

Virginia Standards of Learning: 

4.8
The student will estimate and find the quotient of two whole numbers, given a one-digit 

divisor.




What understandings are desired?                   What essential questions will be considered?
	Students will understand that: 
~ division is asking how many times an amount will go into another amount.
~ an estimation can be helpful in the posses of division.

	~ What is the concept of division?
~ How can estimation be useful when dividing?




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

	Students will know:  
~ how to estimate the quotient of division problems.

~ the concept of division.



	Students will be able to:  
~ estimate the quotient of division problems.

~ understand the concept of division.




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 play a game to estimate the answer to a division problem. They will also measure and divide to check the estimation. 


	Other Evidence:

Include here tests, quizzes, worksheets that you will be using.
Students should be able to answer questions about simple 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 with the RoundAboutDivision program
~ The NXT ultrasonic sensor plugged into port four
~ A good bit of open floor space

~ A stop block (something that the ultrasonic sensor will be able to detect)

~ A strip of paper for each student at least the circumference of the robots powered wheels in length.
~ Masking tape



	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.) Build an NXT robot with an ultrasonic sensor plugged into port four with the sensor facing forward.
2.) Download the RoundAboutDivision program to the NXT robot.

3.) Divide the class into at least three teams.

4.) Give each student a chance, before starting, to wrap their strip of paper around one of the powered wheels of the robot and mark it to show the circumference of the wheel.
5.) Place the robot on the floor and the stop block on the floor in front of the robot some random distance away. Mark the starting point of the robot by placing a piece of tape on the floor lined up under the front of the ultrasonic sensor.
6.) Ask one team to guess how many wheel rotations / circumferences are in the distance between the robot and the stop block without getting out of their seat.
7.) After the team has guessed, have one of the other teams measure the distances rounding to the nearest whole unit and have the third team divide to see if the first team estimated correctly.
8.) Run the RoundAboutDivision program and have the class count the number of wheel rotations. The robot will stop before it runs into the stop block as long as the stop block is tall enough for the ultrasonic sensor to detect it.  If the first team did estimate correctly they get a point but if they did not the other teams get a point.
9.) Repeat steps five through seven alternating the roles of the teams. The team with the most points at the end of a predetermined time limit wins.
  

	Extension Activity
Describe in detail activities students will do to extend their learning should they finish early.
Rearrange the activity so as to have students place the stop block where they think a given amount of rotations will land the robot.


	Academic Support

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

Students could be given help with measuring distances.


