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	Title of Lesson:    How Big is a Foot?

	Enduring Understandings: 

1. Objects can be measured with a variety of tools and in a variety of ways based on purpose.
2. There is a unit of measurement that is most appropriate for describing an object.
3. Standard and non- standard units of measure are used to describe an object.

	Essential Questions: 

1. Why do we use non-standard and standard means to measure objects?
2. How do we determine what tool is most appropriate for measurement?

	Standards: GLE’s

· Component 1.2: Understand and apply concepts and procedures from measurement.

· 1.2.4 Understand and apply systematic procedures to measure length, time, weight, money value, and temperature.  Procedures, precision, and estimation
· [CU] 4.2.2 Understand how to communicate or represent ideas using mathematical language or notation. W
· [MC] 5.1.1 Understand how to use concepts and procedures from any two of the content components in a given problem or situation. 

· 1.4.5 Understand representations of data from tables, charts, and bar graphs.  W



	Levels of Cognition (highlight):

Knowledge       Comprehension       Application       Analysis       Synthesis       Evaluation

	

	Prior to the Lesson

	Necessary Background Knowledge:  The need to use tools to build things.  Be able to use comparative language.  (Long, longer, longest and wide, wider, widest)  Basic graphing skills (bar graph).    


	Materials Needed:   How Big is a Foot?  By Rolf Myller
Foot outline with ruler inserted from videostreaming blackline master
Paper, pencils, rulers, tape measures, roller measure, whiteboards and pens

	Technology and Rationale for Using It:

Avervision Document Camera – Engaging whole class, visual modality, interactive
Computer – Instant pictorial representation of data

Videostreaming – Activate prior knowledge, real world application

	The Lesson

	Activate and Engage Prior Knowledge/Build Background Knowledge…

	Process
1.  Hook:
Read How Big is a Foot? by Rolf Myller.  Show the illustrations from this book using the Avervision document camera. This is a story about an apprentice who needs to build a queen that is just the right size for the queen.  First, he uses his own foot as a measuring device which results in a bed that is to small.  He uses other people’s feet as measuring tools and keeps coming up with inconsistent results.  Finally, he chooses a standard unit and makes a bed that is just the right size for the queen.
     Before the resolution of the story, have students predict how the problem might be solved.  Students will write their solution on whiteboards using words, pictures and/or numbers.  Ask volunteers to share their thinking with the class by showing their solution using the Avervision document camera.
      Share the ending of the book (the apprentice consistently uses the King’s foot as the standard unit of measurement.)
2.  Videostreaming clip—Show the video clip (attached to this file) which discusses standard v.s. non standard units of measurement.  Project onto the screen using the Avervision document camera.
	Teacher Questions  
1. What kinds of tools have you used and what things have you measured?  
2. Why did you use that tool for that object?


	Explore and Discover…
	

	Process
1. Connection:  In the book, the apprentice used the King’s foot to measure.
Show students the king’s 12 inch cut out foot with ruler inserted.
2. Show students different measuring tools. Display these on the Avervision document camera.  Use these tools to help students arrive at a definition for standard and nonstandard units of measurement.  Relate these concepts back to the book How Big is a Foot?  Have students decide if the tool is a standard or nonstandard unit of measurement.  
3.  Give examples of measuring tasks and have students decide which tool would be best for the job.  Students respond by writing their answer on a whiteboard and holding it up.

4.  Tell students that they will use a standard measuring tool (ruler) and standard units of measurement (inches) to measure their own foot size.  Use the Avervision document camera to demonstrate how to properly use the ruler to measure an outline of a person’s foot (shoe on).   Give each student a pencil, piece of paper, scissors and ruler.  Encourage students to estimate the size of his/her foot in inches before actually measuring.  Tell students to:  *estimate foot size *trace around foot onto paper with shoe on  *use the ruler to measure foot size in inches (rounding up) *record # of inches on the paper *cut out traced foot pattern.  Students may work in partners, individually or in small groups to accomplish this task

5.  Use the cut out foot patterns to create a real vertical bar graph on the floor.  Students will arrange their foot pattern from smallest to largest (in inches).  Give students time to analyze and interpret the data. (see attached slide)
	Teacher Questions
1. What is the most appropriate tool?
2.   How should we measure our foot?

(Shoes on/off, standing/sitting, ruler placement, round up/down)

	Organize and Integrate…
	

	Process
1.  Students will enter their foot size data on an Excell spreadsheet which has been displayed on the large screen using the Avervision document camera.  Students will be able to see how their concrete floor graph can be transferred to a visual image using technology. (see attached slide)
2.  Ask students to turn and talk to a neighbor about what they learned about standard v.s. nonstandard measurement.
	

	Possible Student Misconceptions: 

1.  A standard foot is actually the size of a person’s foot.
2.  To measure something, you must start at the number one on a ruler.
3.  There can be multiple tools that are the best tool for any given measurement situation.


	Responsive Teaching Strategies:   Active engagement.  Partner discussion.  Working individually, with partners or in small groups.  Sharing thinking.  Using whiteboards as a response tool.  Moving students from concrete to pictoral to abstract thinking.  Using formative assessment to guide further instruction.  Technology as an instructional and motivational tool.


	Assessments Used: Formative assessment of student’s ability to use a ruler as a measuring tool.  Formative assessment of student’s ability to distinguish between standard and nonstandard measurement tools and units of measurement.
Measurement portion of district assessment on math curriculum.
Summative unit assessments



	Extensions/Follow Up: 

1. 2 more video clips dealing with standard v.s. nonstandard measurement (attached to this file)
2. Millions to Measure book by David Schwartz
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