Formative Assessment: The BEAR Center


Example 1: Creating a measuring tool. 

Purposes:

a. Assess reasoning about why there should be identical units in a measuring tool

b. Assess reasoning about the implication of having different units in different measuring tools

Administration Recommendation:  This item should be administered after students have created their measuring tools using their feet and strips of paper.

Item:

Two groups of students created measuring tools like you did in class. Each student in Group A created a strip of paper in the length of his or her foot. Then, the students put the strips one after the other like in the diagram below. Group B created strips of paper that were the length of the one of the students’ foot (Liam). Then, they put the strips one after the other like in the diagram below.

	Group

A
	
	Dan’s foot
	Phil’s foot
	Jill’s foot
	Kerry’s foot
	Ralph’s foot

	
	
	
	
	
	
	

	Group

B
	
	Liam’s foot
	Liam’s foot
	Liam’s foot
	Liam’s foot
	Liam’s foot


a. Which group’s measuring tool do you prefer and why?

b. Group B measured a dog and concluded its length is 2 Liam’s feet using their measuring tool. What is the dog’s length when measured by Group A?

Suggestion for a scoring guide for part a:

	Level
	Descriptor
	Example

	Extend
	Student identifies equal units as a desired property for measurement tools, and offers a complete explanation that integrates other information learned in class or beyond it. 
	In group A, every strip has a different length. If you use this tool to measure something, and it’s length goes all the way up to the end of Phil’s foot than you can’t say the length is 2, because you can’t say 2 of what! You can only say that it is 1 Dan and 1 Phil. It is better to use a tool where all the strips are the same because then you can count how many units the length of the object is. 

	Explain
	Student identifies equal units as a desired property for measurement tools, and offers complete explanation.
	Group B has all the strips in the same length. This is good because then we can count the strips and that gives us one value for the length, if they are different, like in group A, we need to count how many strips we have of each type.

	Attempt
	Student identifies equal units as a desired property for measurement tools, and offers partial explanation.
	Group B has strips in the same length and group A has strips in different length. Same length is better because it is more consistent.

	Identify
	Student identifies equal units as a desired property for measurement tools. Student offers no, inaccurate or irrelevant explanation.
	For group A, every strip is of a different length. But they should all to be the same.

Or…

For group A, every… length. That’s not good because they did not order them by length. 

Or …

For … length. That’s not good because we cannot compare that with group B.

	Irrelevant
	Student does not identify equal units as a desired property for measurement tools.
	One group has everyone’s names on the strips and the other has just one kid.


Note: the scoring guides would be adapted to the level of explanations provided by the children. We expect to use the information collected for the formative items to help us design the scoring guide for the summative items as well.

Example 2: Creating a measuring tool.

Purposes:

a. Assess reasoning about the need for identical units in a measuring tool

b. Assess reasoning about the difference between the units of different measuring tools

 
Administration recommendation:  This item should be administered after the students have cut and pasted their strips and have attempted to measure at least one object.

Item:

Students cut strips of paper the length of their foot. They were told to paste their strips together to make a measurement tool that is three times the size of their foot.  Three student measuring tools are shown below.

a. Describe the differences between the students’ measurement tools?  

b. Which measurement tool do you think will give the most accurate measurement? 

c. What are the advantages of using the tool you selected over the others?
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Suggestion for a scoring guide for part b:

	Level
	Descriptor
	Example

	Extend
	Student identifies equal units as a desired property for measurement tools, and offers a complete explanation that integrates other information learned in class or beyond it.
	If there is white space between the strips than the tool is made up of different units- strips and white space. Than your tool will measure things using two different units. Also, using tool C, you can count the strips and that gives you the length of the object you are measuring. You cannot do that with the other tools because some of the object length is measured by the white space.

	Explain
	Student identifies equal units as a desired property for measurement tools, and offers complete explanation.
	Pasting the strips without space in between the strips is better than with space. If you measure something using tool A, and it’s length goes all the way up to the second strip, you can’t say that this thing length is 2, because it is 2+white space, and you don’t know how big the white space is. 

	Attempt
	Student identifies equal units as a desired property for measurement tools, and offers partial explanation.
	Tool C will give the most accurate measurement because all the strips are one after another, so it is easier to count them.

	Identify
	Student identifies equal units as a desired property for measurement tools. Student offers no, inaccurate or irrelevant explanation.
	Tool C will give the most accurate measurement because each strip starts exactly where the previous strip ends. 

	Irrelevant
	Student does not identify equal units as a desired property for measurement tools.
	Tool B is the best because it is the longest.


Example 3:  Using a measuring tool.  

Purpose:   Assess the student understanding of proper use of measurement tools

Administration recommendation:  This item should be administered after the students have measured three objects (one large object such as a door, one small object such as a book and one object of their choice).

Item: 

Jenny has just finished measuring the length of largest window in the classroom.  She described what she did to get her measurement of 7 Jenny units.  (This can be a video clip, or can be done as a demonstration by the teacher in the class.)

“First, I put the top of my strip up to the top of the window and saw that the window was longer than my strip. Then I measured from the bottom of the window using the bottom of my strip and the window was still longer so I figured out that the window was more than 3 units from the top and 3 from the bottom, so it must be around 7 Jenny units.”  

When the teacher measured the length window using Jenny’s strip she found that the window was 5½  Jenny units.  What did Jenny do wrong?  How should she have measured the length of the window?

 Suggestion for a scoring guide:

	Level
	Descriptor
	Example

	Extend
	Student identifies marking the end/start point for subsequent measures and working consistently in one direction (top down or bottom up) as the best means of measuring large objects, and offers a complete explanation that integrates other information learned in class or beyond it.
	Jenny cannot measure precisely the length of the window unless she marks where her strip ends and where she should start measuring from again unless she marks the spot with her hand, someone’s hand or a pencil.  If she doesn’t do this, she will loose track and get a measurement that is too big or too small. When she measured from the top and then from the bottom, she measured some of the window area twice, this is why her measurement is so much longer than the teacher’s.

	Explain
	Student identifies marking the end/start point for subsequent measures and working consistently in one direction (top down or bottom up) as the best means of measuring large objects, and offers complete explanation.
	Jenny should have asked someone to help her measure or used a pencil to mark where her first strip ended and where she should start measuring from again because she cannot remember exactly where the two overlapped without a marking.

	Attempt
	Student identifies marking the end/start point for subsequent measures OR working consistently in one direction (top down or bottom up) as the best means of measuring large objects, and offers partial explanation.
	Jenny should have gotten a pencil so that she could mark where her first strip ended and where she should start measuring from again because she will probably get the wrong measurement otherwise.

	Identify
	Student identifies marking the end/start point for subsequent measures OR working consistently in one direction (top down or bottom up) as the best means of measuring large objects. Student offers no, inaccurate or irrelevant explanation.
	Jenny measured from the top and then from the bottom. She should only measure in one direction because otherwise she wouldn’t know if this is the length from the top or the bottom.

	Irrelevant
	Student does not identify marking the end/start point for subsequent measures.
	She should have made the strip longer so that she didn’t have this problem.


