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Explainyour answer.
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b.feet
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Explainyour answer.

3. Tedmeasuredthispencilwithinchesand certimeters.
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Card Set A  
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Mathematical goals
This lesson unit is intended to help you assess how well students are able to recognize the value of the place in a number. It will help you to identify students who have the following difficulties:

· Estimate and measure items using inches.
· Selecting the appropriate tool to use to measure items.

· Estimate and measure length and height using centimeters.

· Estimate and measure length in inches, feet, and yards.
Common Core State Standards
This lesson involves mathematical content in the standards from across the grades, with emphasis on:

Measurement and Data

2.MD  
· Measure and estimate lengths in standard units.
This lesson involves a range of Standards for Mathematical Practices, with emphasis on:
2.  Reason abstractly and quantitatively.

3.  Construct viable arguments and critique the reasoning of others.

5.  Use appropriate tools strategically.

6.  Attend to precision.
Introduction
This lesson is structured in the following way:

· Before the lesson, students work individually on an assessment task that is designed to reveal their current understandings and difficulties.  You then review their work and create questions for students to answer in order to improve their solutions.

· Students work in small groups on collaborative discussion tasks.   Throughout their work, students justify and explain their decisions to their peers.
· Students return to their original assessment tasks, and try to improve their own responses.

Materials required
Each individual student will need:

· Two copies of the assessment task.  A ruler with inches and centimeters for each student.
Each small group of students will need the following resources:

· Card Set A  with one place mat 
· Rulers with inches and centimeters (one for every two students)
· Card Set B

· Place markers for Card Set B (clothes pins, large paper clips, two sided counters, etc.)

· Card Set C and Card Set C blank cards 
Time needed
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Approximately 15 minutes before the lesson (for the individual assessment task), one 40 minute lesson, and 15 minutes for a follow-up lesson (for students to revisit individual assessment task).  Timings given are only approximate.  All students need not complete all sets of activity cards.  Exact timings will depend on the needs of the class.

Before the Lesson
Assessment task:  Measurement  (15 minutes)

Have students do this task individually in class a day or more before the formative 
assessment lesson.  This will give you an opportunity to assess the work, and to find
out the kinds of difficulties students have with it.  You will be able to target your help
more effectively in the follow-up lesson.  Depending on your class you can have them 
do it all at once or in small groups (they should still work individually.)  

Give each student a copy of the assessment task Measurement      
Today you are going to answer some questions about measurement.  Answer the questions and explain why you think your answers are correct.  If you are not sure about all of your answers, it is okay.  We are going to do an activity tomorrow that will help you get better at measurement.

It is important that the students are allowed to answer the questions without your assistance, as far as possible.

Students should not worry too much if they cannot understand or do everything, because in the next lesson they will engage in a similar task, which should help them.  Explain to students that by the end of the next lesson, they should expect to answer questions such as these confidently.  This is their goal.

Assessing students’ responses
Collect students’ responses to the task.  Make some notes about what their work reveals about their current levels of understanding, and their different problem solving approaches.  Partner/Group students with others who displayed similar errors/misconceptions on the pre-assessment task.

We suggest that you do not score student’s work.  The research shows that this will be counterproductive, as it will encourage students to compare their scores, and will distract their attention from what they can do to improve their mathematics.

Instead, help students to make further progress by summarizing their difficulties as a series of questions.  Some questions on the following page may serve as examples.  These have been drawn from commonly identified student misconceptions. 

We suggest that you write a list of your own questions, based on your students’ work, using but not limited to, the ideas that follow.  You may choose to write questions on each student’s work.  If you do not have time to do this, select a few questions that will be of help to the majority of students.  These can be written on the board at the end of the lesson before the students are given the post assessment task.

The solution to all these difficulties is not to teach one particular way of showing or determining the measurement of an object but to help students to explore and discover a variety of ways that work in different situations and make sense to them.

Below is a list of common issues and questions/prompts that may be written on individual initial tasks or asked during the collaborative activity to help students clarify and extend their thinking.

	Common Issues:
	Suggested questions and prompts:

	Students select the  incorrect tool to measure items.
	· Why do you think those are a match?

· How long is a ruler? 
· Why would someone use a measuring tape?
· When would you use a yard stick to measure?

	Students select the wrong unit to measure items.   
	· How long is an inch, centimeter, yard, and meter?

· What does it mean when we line up the tool to the item?
· Is there a better unit to match to the item?

	Students are not differentiating between inches and centimeters on their rulers.
	· Is there a difference between inches and centimeters?
· When would we use centimeters?
· Why would we use inches?

	Students have difficulty estimating height and length. 
	· What strategy did you use to estimate?
· How could we estimate how tall a person is?



	
	


Suggested lesson outline
Collaborative Activity
Strategically group students based on pre-assessment data in to groups of two or three.  With larger groups, some students may not fully engage in the task.  Group students with others who displayed similar errors/misconceptions on the pre-assessment task.

Card Set A :  Selecting appropriate tools and units to measure. Give each group Card Set A and place mat.
Introduce the lesson carefully:

I want you to work as a team.  Place each of the cards in the best place on the place mat.  Take turns placing the cards.  Each time you place a card; explain your thinking clearly to your partner.  If your partner disagrees with your placement then challenge him or her to explain why.  It is important that you both understand why each card is placed on the mat.  There is a lot of work to do today and you may not all finish.  The important thing is to learn something new, so take your time.

Your tasks during the small group work are to make a note of student approaches to the task, and to support student problem solving.  As you monitor the work, listen to the discussion and help students to look for patterns and generalizations.

Make a note of student approaches to the task
You can then use this information to focus a whole-class discussion towards the end of the lesson.  In particular, notice any common mistakes. Partners should be engaged in checking their partner, asking for clarification, and taking turns. When calling on students make sure you allow the struggling groups to share first.

Support student problem solving
Try not to make suggestions that move students toward a particular approach to the task.  Instead, ask questions to help students clarify their thinking.  Encourage students to use each other as a resource for learning.

If one student has placed a card in a particular place, challenge their partner to provide an explanation.

If you find students have difficulty articulating their decisions, then you may want to use the questions from the Common Issues table to support your questioning.

If the whole class is struggling on the same issue, then you may want to write a couple of questions on the board and organize a whole class discussion.  

 Card Set B:  Estimate lengths in standard units.
As students finish with matching Place card set A and can explain their work, hand out card set B and some type of markers (clothes pins, large paper clips, two sided chips, cubes, shapes, etc.).  These are developed to be more difficult.  There are several ways students can justify their answers.   Students read the two scenario cartoons and the collaboratively select one cartoon as correct.  They place their “marker” on the cartoon they select.  The important part is the discussion.   Students may justify that a picture is a toy and mark centimeters, while another student may assume the picture is “real” and mark yards or meters.  As long as the justifications make sense they are accepted.   
Do not collect Place card set A.  An important part of this task is for students to make connections between different ways of showing measurement.
As you monitor the work, listen to the discussion and help students to look for patterns and generalizations.  

Card Set C: Broken Rulers Using tools appropriately and accurately
As students finish with Card Set B and can explain their work, hand out Card Set C and rulers.  Students will now be challenged to collaboratively first record the measurement of items from the cards and then check with a ruler.  Students will write their answers on blank cards and discuss their answers collaboratively.   Do not take up the previous sets of cards.  Students may use these for guidance in making their decisions.

Sharing Work (10 minutes)
When students get as far as they can with the card sets, allow groups to compare their work to other groups.  Students are permitted to ask questions of one another and to make changes to their own group’s work.

Extension activities
Extension 1:  Challenge those students who complete card set C  draw additional pictures that could be placed in each area of the place mat for Card Set A or come up with their own cartoon scenarios on the blank cartoon cards.

Plenary whole-class discussion (10 minutes)
Give each student a mini-whiteboard, marker, and eraser.

Conclude the lesson by discussing and generalizing what has been learned.  The generalization involves first extending what has been learned to new examples, and then examining some of the conclusions students come up with.  

Allow groups to share some of their work and discuss how they organized their cards in Card Set A or tell why they chose the cartoon that went with a picture.  Have students explain their process for making their decisions about measurement.

Improving individual solutions to the assessment task (10 minutes)
Give the students a new copy of the original task, Measurement
Think about what you have learned during this lesson.

Using what you have learned, try to improve your work.

To focus your students, refer to the common issues chart.  Use the questions which reflect the greatest need(s) of your students.  You may choose to write these questions on the board, state them out loud with the whole group, ask them of individuals as you move around the room, or work with small groups.

Resources:

On line math practice sheet generator    http://themathworksheetsite.com/read_tape.html    

Card Sort C Adapted From: Broken Ruler activity

Math Misconceptions – From Misunderstanding to Deep Understanding    by Honi J. Bamberger, Christine Oberdorf, Karren Schultz-Ferrell
Name ____________________________                                                      Date________________

Measurement

1. What TOOL should you use to measure a school bus?

A. Measuring tape

B. Ruler

C. Meter stick

Explain your answer. ______________________________________________________________________________

2. What UNIT should you use to measure a school bus?

A. inches

B. feet

C. centimeters 

Explain your answer. ______________________________________________________________________________

3.  Ted measured this pencil with inches and centimeters.  
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Would it take MORE inches or centimeters to measure the pencil and explain your answer?  ______________________________________________________________________________

4. Estimate the HEIGHT of your classroom in feet_____________ 
 in meters___________ in yards______________ 

Estimate the LENGTH of a new crayon in inches_____  in centimeters ____
5.  Compare Line A and Line B.

Line A
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This Formative Assessment Lesson is designed to be part of an instructional unit.  This task should be 

implemented approximately two-thirds of the way through the instructional unit.  The results of this task should 

then be used to inform the instruction that will take place for the remainder of your unit. 

 


Line B
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Dog 


	   
	
	
	
	
	


0                        1                        2                         3                           4                        5                         6

Line A is  _____   inches long.    Line B is _______ inches long.
How much longer is line A than line B? ___________
6. The ruler below is broken.  
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House 
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Ant 
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Pencil 
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Bus 
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Train 
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Car 
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Spoon 
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Bed 




4                       5                         6                        7                          8                         9                       10

How long is this lizard?  __________
	CARD SET A
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Shoe 
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Lunch box 
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Computer 





	                            
 HYPERLINK "http://www.google.com/imgres?um=1&hl=en&rls=com.microsoft:en-US&biw=1152&bih=566&tbm=isch&tbnid=evg9UJzmpuh8pM:&imgrefurl=http://colouringbook.org/art/svg/coloring-book/ant-3-black-white-line-art-letters-colouringbook-org-openclipart-org-commons-wikimedia-org/&docid=4EZOiSruWU7cbM&imgurl=http://clipartist.info/www/COLOURINGBOOK.ORG/Letters/A/ant_3_black_white_line_art_coloring_book_colouring-555px.png&w=555&h=555&ei=auSPUK2fA-2byAGX9YCYCA&zoom=1&iact=hc&vpx=250&vpy=2&dur=471&hovh=224&hovw=224&tx=121&ty=110&sig=109899593453196731215&page=1&tbnh=147&tbnw=147&start=0&ndsp=19&ved=1t:429,i:72" 
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	Ruler
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                                  Card Set B
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                                            Card Set B
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                                  Card Set B
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                                          Card Set B
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                                      Card Set B
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                                                Card Set B
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                         Card Set B  (Blank)
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                         Card Set B  (Blank)
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Basketball





Card Set A





Pumpkin





Card Set A





Soup can
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Soccer ball
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Sorting Mat


Select the best tool to use to measure each object. 
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Card Set A Sorting Mat





I think the pencil is


 5 inches long.





I think the pencil is


 5 centimeters long.





Card Set B











I think the line is 


 7  inches long.





I think the line is


 7  meters long.





I think the fish is


 2 inches tall.





I think the fish is


 3 feet tall.





I think the wasp is


 2 inches long.





I think the wasp is


 10 centimeters long.





I think the pencil is


 6 inches long.





I think the pencil is


 16 centimeters long.





I think one log would be


 2 meters long.





I think one log would be 


 5 meters long.





I think the car is


 5 feet long.





I think the car is


 15 feet long.
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I think the football field is 


100 yards long.





I think the football field is 100 feet long.





I think 





I think





I think 





I think





I think 





I think





Card Set C    Broken Rulers Inches





Card Set C





Card Set C





Card Set C





Card Set C





Card Set C    Broken Rulers Centimeters





Card Set C
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Student Answers
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Student Answers
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Student Answers
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Student Answers
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Student Answers
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Student Answers
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Student Answers





Card Set C


Student Answers





Students write the length of each line in Card Set C on a blank card then check their measurements with a ruler.
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