Separate Problems

Sorting Activity

Before
1. Assign teachers to groups of 3-4. 

2. Provide each group with a set of 12 cards; make sure cards have been shuffled. 
3. Provide chart paper and markers to each group.
4. Explain to the teachers they will be sorting the cards into three equal sets based on what they see as a suitable sorting rule. Each group will write their sorting rule on the chart paper.  A group representative should be ready to explain their rule.
During

1. Walk around, observing teachers as they sort the cards.
2. Allow about 10-15 min for teachers to sort the cards.
3. Put up the sorting rules around the room for groups to view. 

After
1. Have the group representative explain their sorting rule (given that we have already done join questions previously, some sorting rules may reflect the language of initial, change, and result unknown).
2. Help teachers connect their sorting to “separate (result unknown)”, “separate (change unknown)”, and “separate (initial unknown)”.
3. Give the four problems (handout) and ask the teachers to label each to “separate (result unknown)”, “separate (change unknown)”, and “separate (initial unknown)”. Display the corresponding overhead and quickly review answers.
Facilitator’s Notes
In order to avoid the false generalization that separate problems are always subtraction problems, Cognitive Guided Instruction tells us separate problems are based on the action that is happening not simply subtraction. By examining the different types of separate problems we can see that these types of problems can represent both addition and subtraction. The goal is that students will be less likely to generalize that all separate are subtraction problems. This is particularly a problem if teachers rely too heavily on textbooks, as they have generally associated join problems as addition problems. 

For example:
1. Sally has 10 cookies and gives three cookies to her brother. How many cookies does Sally have now?

It is imperative that students see the three structures of separate problems so that they will not always be associated with subtraction. 

2. Sally gives three cookies to her brother and now has seven cookies left.  How many cookies did she have in the beginning?

3. Sally had 10 cookies and gave some to her brother. She now has 7 cookies. How many cookies did she give to her brother?

	Robin went out to recess with 8 marbles.  She lost 4 marbles.  How many marbles did Robin then have?
	Robin went out for recess with some marbles.  She lost 9 marbles.  After the loss, she had 6 marbles.  How many marbles did she go out to recess with?

	Robin had 7 marbles.  She went out to recess and lost some.  After recess, she had 3 marbles.  How many marbles did she lose during recess?
	In May, John had $375 in his bank account.  In July, he withdrew $142. How much money did John then have in his bank account?

	In January, John had $331 in his bank account.  He withdrew some money and then had $266 in his bank account.  How much money had he withdrawn?
	In April, John withdrew $217 from his bank account.  His balance was then $506.  How much money did John have in his account before he made the withdraw?


	Anna had a package of hamburger in the refrigerator with a mass of 2.571 kg. She used 1.891 kg hamburger for a barbeque.  How much hamburger did she have left?
	Anna bought a package of hamburger with a mass of 6.723 kg at the grocery store.  She used some of the hamburger to make a meatloaf.  Then, she had a mass of 5.786 kg hamburger left.  What was the mass of the hamburger Anna used to make the meatloaf?

	Anna bought a package of hamburger at the grocery store.  She made a spaghetti sauce and used 2.571 kg of the hamburger. Then, she had 5.786 kg of hamburger left for a barbecue on Saturday. What was the mass of the package of hamburger she purchased at the grocery store?
	Newell had a container of flour in the cupboard.  It held 9¾ cups of flour. She took out some flour for a cookie recipe she was making. Then, 6½ cups of flour remained in the container.  How much flour did she use in her cookie recipe?

	Newell had a container of flour in the cupboard.  She took out 2½ cups of flour for a cookie recipe she was making. 4¼ cups of flour remained in the container after she made her cookies. How much flour had was in the container before she made cookies?
	Newell had a container of flour in the cupboard.  It held 5¾ cups of flour. She took out 2½ cups of flour for a cookie recipe she was making.  How much flour remained in the container?


	Robin went out to recess with 8 marbles.  She lost 4 marbles.  How many marbles did Robin then have?

Separate – Result Unknown
	Robin went out for recess with some marbles.  She lost 9 marbles.  After the loss, she had 6 marbles.  How many marbles did she go out to recess with?
Separate – Initial Unknown

	Robin had 7 marbles.  She went out to recess and lost some.  After recess, she had 3 marbles.  How many marbles did she lose during recess?
Separate – Change Unknown 
	In May, John had $375 in his bank account.  In July, he withdrew $142. How much money did John then have in his bank account?

Separate – Result Unknown

	In January, John had $331 in his bank account.  He withdrew some money and then had $266 in his bank account.  How much money had he withdrawn?

Separate – Change Unknown  
	In April, John withdrew $217 from his bank account.  His balance was then $506.  How much money did John have in his account before he made the withdraw?
Separate – Initial Unknown


	Anna had a package of hamburger in the refrigerator with a mass of 2.571 kg. She used 1.891 kg hamburger for a barbeque.  How much hamburger did she have left?
Separate – Result Unknown
	Anna bought a package of hamburger with a mass of 6.723 kg at the grocery store.  She used some of the hamburger to make a meatloaf.  Then, she had a mass of 5.786 kg hamburger left.  What was the mass of the hamburger Anna used to make the meatloaf?
Separate – Change Unknown 

	Anna bought a package of hamburger at the grocery store.  She made a spaghetti sauce and used 2.571 kg of the hamburger. Then, she had 5.786 kg of hamburger left for a barbecue on Saturday. What was the mass of the package of hamburger she purchased at the grocery store?
Separate – Initial Unknown
	Newell had a container of flour in the cupboard.  It held 9¾ cups of flour. She took out some flour for a cookie recipe she was making. Then, 6½ cups of flour remained in the container.  How much flour did she use in her cookie recipe?
Separate – Change Unknown



	Newell had a container of flour in the cupboard.  She took out 2½ cups of flour for a cookie recipe she was making. 4¼ cups of flour remained in the container after she made her cookies. How much flour was in the container before she made cookies?
Separate – Initial Unknown
	Newell was making cookies. She realized that she did not have enough flour so she added ¼ of cup more. She now has 3½ cups of flour in the bowl.  How much flour did the recipe call for?

Separate – Result Unknown


Separate Problems

Handout 1
Practice Questions

1. Donna had a basket of apples.  She used 38 of the apples to make pies.  Then, she had 34 apples left.  How many apples had been in the basket?
2. Sherene ordered 15 pizzas for a luncheon.  At the end of lunch, 9 pizzas remained.  How many pizzas were consumed during the luncheon?
3. Martha’s pumpkin weighed 345 kg.  During the pumpkin race, Martha hit a rock and a piece of the pumpkin broke off.  At the end of the race, Martha’s pumpkin weighed 336 kg.  How much did the piece of pumpkin that broke off weigh?

4. David baked 10 apple dumplings to share with his friends at a math conference.  Eight of the apple dumplings were eaten.  How many apple dumplings remained?

Separate Problems

Chart Activity
Before
1. 
[a] Have teachers, in partners or small groups, draw the picture on chart paper that they would associate with the story problem (from the card sort): Robin went out to recess with 8 marbles.  She lost 4 marbles.  How many marbles did Robin then have?

[b]Get them to post their pictures. Hopefully there will be a variety of pictures.  You should point out that students would likely also produce a variety of pictures to represent the same story problem, and this is perfectly acceptable.  However, when teachers present pictures to students for their interpretation, it is best to be consistent to increase the likelihood of clear communication.

[c] If a variation of a set-and-arrow picture has been posted by one of the groups, focus attention on it.  (It is more likely this time than last.) If it has not, you introduce it.  Regardless, display the overhead version (Appendix). Explain the left to right orientation of this picture and the action of “separate” associated with the arrows.  Point out the use of the question mark to denote what needs to be found to solve the problem.  Students would show the solution by drawing in the missing objects.

[d] Also, again point out that the picture is representational rather than an attempt to draw real objects.  Students in grade one will likely need help to move their pictures to more representational pictures in order to be more efficient.

2. 
Hand out the worksheet with three set-and-arrow pictures (handout).  Explain their task is to: 
1. complete each picture.
2. write one, or two, number sentence(s) represented by the picture.
3. create a story problem represented by each picture.

During
1. Circulate, giving help as needed by questioning to redirect thinking without giving answers, and keep them on task. Observe their work to note which person you might call upon in the ‘After’, and give three of them transparencies to record their work.

After
2. Show and Share: Call upon the three teachers to whom you have given the transparencies to quickly explain their solutions. With each one, have teachers note the connection to “result unknown”, “change unknown”, and “initial unknown”.

3. Connect: Distribute the handout of prepared “separate” pictures from Grades Primary–9, and walk teachers through the relevant “separate (result unknown)” pictures to point out the consistency and continuity of the progression through the grades.

Explain to teachers that this handout provides them with an overview of set-and-arrow pictures associated with all the “separate” addition and subtraction story problems.
Facilitator’s Notes
Points that need to be reinforced:

1. Teachers must be consistent in their use of pictures, but must be flexible in their acceptance of a variety of student generated pictures.

2. Teachers should help students see that representational pictures are the most efficient pictures to draw.  

Separate Problems

Handout 2
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