Multi-Step Problems with Fractions and Mixed Numbers
Grade Level: 6th Grade
Concept Addressed: Contextual Multi-Step Problems with Fractions and Mixed Numbers
TN Curriculum Connection:

GLE 0606.2.2 Solve multi-step mathematical, contextual and verbal problems using fractions, mixed numbers, and decimals.

SPI 2.4 Solve multi-step arithmetic problems using fractions, mixed numbers, and decimals.

Common Core Connection: none for multi-step problems with fractions
3-Day Lesson of 50 minutes each

Academic Vocabulary Review:

fraction


mixed number


numerator

denominator


common denominator
Day 1 
Introduction to the Lesson:  (DI), (SCA)
Bring 3 Hershey candy bars (or other) to class.  Tell students that you will divide the candy bars into 3 parts.  Part one is 1 1/6 bars, Part 2 is ¾ of a bar, and Part 3 is what is left over after breaking off the first two parts.  Ask them if they would like to individually get Parts 1 and 2 together or Part 3.  Encourage students to draw pictures of the candy bars to help them decide.  Ask them to share their decision with a partner. Ask various students to give their decision and explain it to the class.   Physically break apart the bars and see if they chose the largest part.
Concept Development: (CE)
Today we will work on solving contextual problems similar to the Hershey bar problem.  We will need to add and subtract fractions and mixed numbers.  What do we already know about adding and subtracting fractions and mixed numbers?    Today we will try a new way to do this with rectangular bars.  (Pass out the bars sheets and 2 colors of highlighters) Ask students to represent the following problems with the rectangular bars: (DI), (SCA), (RQ)
1.  Represent
[image: image1.wmf] with a yellow marker.    What fractional part is left in the 4th box?   How many lines did you draw in the 4th box in order to make ½?  Now show 3 ¼ with the same boxes and a blue marker.  What did you have to do in order to show the ¼?  Now that you have done this, what is another way to write ½?

2.  Represent
[image: image2.wmf]  with a yellow marker.  What fractional part is left in the 3rd box?   How many lines did you draw in the 3rd box in order to show ¼?  Now show 2 ½ with the same boxes and a blue marker.  How did you show 1/2?  What is another way to write ½?

3.  Represent 
[image: image3.wmf]with a yellow marker.  What fractional part is left in the 2nd box?  How many lines did you draw in the 2nd box in order to show 1/2?  Now show 

1 1/8 with the same boxes and a blue marker.  How did you show 1/8?  What is another way to write ½?
4.  Show 
[image: image4.wmf] with a yellow marker.  What fractional part is left in the 3rd box?  Now show 
[image: image5.wmf] with the same boxes and a blue marker.  How did you show 1/8?  What is another way to write ¾?
5.  Show 
[image: image6.wmf].   Now add an additional
[image: image7.wmf].  How did you mark the additional ¾?  What is 1 ¼ + ¾? 

6.  Show 
[image: image8.wmf].  Now add an additional
[image: image9.wmf].   How were you able to show the additional ¼?  What is another way to write 1 ½?  What is 1 ½ + ¼?
Discuss how remarking the boxes show finding a common denominator.  Continue with this procedure on the following questions.

7.  Show 
[image: image10.wmf].

8.  Show
[image: image11.wmf] .
9.  Show 
[image: image12.wmf].

10.  Show 
[image: image13.wmf].

11.  Show 
[image: image14.wmf].

12.  Show
[image: image15.wmf].  How will you show subtraction?

13.  Show 
[image: image16.wmf].

Day 2 and 3 

For the following problems:  Work the 1st three as a class using the rectangular boxes.   Have students work in groups to complete the next 2.  Then they should complete the final problems on their own during class.  Be sure to walk around and monitor their work. (FA)
Ask students to explain how they represented the problems with the rectangular boxes.  Show or have them explain how re-dividing the boxes is like finding a common denominator.  The boxes help students see how you are unable to add or subtract without a common denominator.
14.  Ms. Allison took 10 pies to school.  Her students ate 
[image: image17.wmf] pies.  The teachers ate [image: image18.wmf] pies.  How many pies are left?

15.  Ryan bought 6 pizzas.  His friends ate [image: image19.wmf] pizzas.  Ryan warmed up and ate [image: image20.wmf] pizza the next day.  How many pizzas are left?
16.  José has to read 12 chapters or his book by the end of the week.  On Monday he read [image: image21.wmf] chapters.  On Tuesday he read [image: image22.wmf] chapters.  How many chapters does he have left to read?
17.  Paul’s Mom bought [image: image23.wmf] lbs. of apples.  She used [image: image24.wmf] lbs. to make pies She made applesauce with [image: image25.wmf] pounds.  How many pounds of apples are left for eating?

18.  Mark is making a snack of mixed nuts He uses [image: image26.wmf] lbs. of cashews, [image: image27.wmf] lbs. of walnuts, [image: image28.wmf] lbs. of peanuts, and [image: image29.wmf] lbs. of sesame seeds.  He plans to give away [image: image30.wmf] pounds as a gift.  How many pounds will be left for Mark?

19.  A school play lasts [image: image31.wmf] hours.  The first 2 scenes took a total of [image: image32.wmf] hours and the intermission is [image: image33.wmf] hours.  How much time will be left in the play?

20.  Sheri made a pie filling with [image: image34.wmf] cups bananas and 1.5 cups of vanilla pudding.   She used [image: image35.wmf] cups to make the pie.  How much filling is left?

21.  Linda bought [image: image36.wmf] yards of fabric.  She will need [image: image37.wmf] yards to make a tablecloth and [image: image38.wmf] yards to make napkins.  How many yards of fabric will be left?
Materials Needed:
Copies of worksheet “Rectangular Bars”.  You will need 5 per student. (see last page)
Promethean Board and Flipchart “Multi-Step Problems with Fractions and Mixed Numbers” OR overhead copies of questions for the lesson

6 Hershey Bars
pink and green highlighters (or one light and one darker color)- one each per student
Lesson Wrap-Up:
Day1:  Out the door reflection:  How does taking a part marked in halves and then changing it to marked in fourths compare to finding a common denominator? (FA)  
Day 2:  Make a problem of your own similar to the problems we have completed in class.  Trade with a partner and find the solution. (FA)
Day 3:  Give students another Hershey Bar Problem: Part 1 is 7/12 of a bar, Part 2 is 5/8 of a bar, and Part 3 is the remainder of the 3 bars.  Proceed as in opening problem. (FA)
Reflection:  (What worked/what didn’t, Did I reach all students, How could I better check for understanding, were my questioning techniques on level with the new assessments, etc…) 

Research References for Lesson:
Singapore Math Model Drawing http://www.risd.k12.nm.us/instruction/singaporemathbook.cfm
http://www.singaporemath.com
enVision Math by Pearson
http://www.pearsonschool.com/index.cfm?locator=PSZuQp&PMDbSiteId=2781&PMDbSolutionId=6724&PMDbSubSolutionId&PMDbCategoryId=806&PMDbSubCategoryId&PMDbSubjectAreaId&PMDbProgramId=67741
The following pages contain the rectangular boxes for the lesson, 

Questions 14-21 enlarged in order to make overhead sheets, and 2 questions to use as a pre- and post-test for the lesson.






14.  Ms. Allison took 10 pies to school.  Her students ate 
[image: image39.wmf] pies.  The teachers ate [image: image40.wmf] pies.  How many pies are left?

15.  Ryan bought 6 pizzas.  His friends ate [image: image41.wmf] pizzas.  Ryan warmed up and ate [image: image42.wmf] pizza the next day.  How many pizzas are left?

16.  José has to read 12 chapters or his book by the end of the week.  On Monday he read [image: image43.wmf] chapters.  On Tuesday he read [image: image44.wmf] chapters.  How many chapters does he have left to read?

17.  Paul’s Mom bought [image: image45.wmf] lbs. of apples.  She used [image: image46.wmf] lbs. to make pies She made applesauce with [image: image47.wmf] pounds.  How many pounds of apples are left for eating?

18.  Mark is making a snack of mixed nuts He uses [image: image48.wmf] lbs. of cashews, [image: image49.wmf] lbs. of walnuts, [image: image50.wmf] lbs. of peanuts, and [image: image51.wmf] lbs. of sesame seeds.  He plans to give away [image: image52.wmf] pounds as a gift.  How many pounds will be left for Mark?

19.  A school play lasts [image: image53.wmf] hours.  The first 2 scenes took a total of [image: image54.wmf] hours and the intermission is [image: image55.wmf] hours.  How much time will be left in the play?

20.  Sheri made a pie filling with [image: image56.wmf] cups bananas and 1.5 cups of vanilla pudding.   She used [image: image57.wmf] cups to make the pie.  How much filling is left?

21.  Linda bought [image: image58.wmf] yards of fabric.  She will need [image: image59.wmf] yards to make a tablecloth and [image: image60.wmf] yards to make napkins.  How many yards of fabric will be left?

Pre/Post-Test     
Multi-Step w/Frac /Mixed                                           Name____________________

1.  Bev is allowed to play video games for 5 hours each week.  She played for 
[image: image61.wmf] hours on Monday, 
[image: image62.wmf] hour on Tuesday, and 
[image: image63.wmf] hours on Wednesday.  How many hours does she have left that she can play?

2.  Tom used 
[image: image64.wmf] cups of peanuts, 1 
[image: image65.wmf] cups of raisins, and 1 cup of M & M’s to make some trail mix.  He ate 
[image: image66.wmf] cups on his last hike.  How many cups of trail mix are left?

Pre/Post-Test     
Multi-Step w/Frac /Mixed                                           Name____________________

1.  Bev is allowed to play video games for 5 hours each week.  She played for 
[image: image67.wmf] hours on Monday, 
[image: image68.wmf] hour on Tuesday, and 
[image: image69.wmf] hours on Wednesday.  How many hours does she have left that she can play?

2.  Tom used 
[image: image70.wmf] cups of peanuts, 1 
[image: image71.wmf] cups of raisins, and 1 cup of M & M’s to make some trail mix.  He ate 
[image: image72.wmf] cups on his last hike.  How many cups of trail mix are left?
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