Fifth Grade Mathematical Reasoning

MR  5.7.1

Analyze problems by identifying relationships, discriminating relevant from irrelevant information, sequencing priorities and observing patterns.

Whole group

Materials:  word problems, crayons

Procedure:

· Group students in four-member teams and distribute the materials to each team.

· Students elect one team member to read the problem, one team member to determine what information is needed and what information is unnecessary, one student to mark the needed information with red crayon, and one student to mark the unnecessary information with black crayon.

· Students assigned to be readers read the problem once to their team members while team members listen.

· Students assigned to identify the information do so during the second reading.

· Students assigned to mark the information do so as it is identified by the designated student.

· Students work together with their team members to solve the problem.

· Students assume different roles and repeat the procedure with another problem.

· When all team members have had the opportunity to assume all the roles, students discuss initial strategies and revisions with classmates.
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MR  5.7.2

Determine when and how to break a problem into simpler parts.

Small group:

Materials:  multi-step story problems, pencils, paper, scissors

1. Procedure

· Distribute a story problem to each student.

· Students read their problems.

· Students cut apart each portion of the problem, then sequence the parts corresponding to the order needed to solve the problem.

· Students record their work for each step and the solution.

· Students discuss their work with the other students in their group.
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She had 4 pencils left.

and 3 pencils to Maria.

Mrs. Harmon gave 2 pencils to Tommy

MR  5.8.1

Use estimation to verify the reasonableness of calculated results.

Small group

Materials:  pocket chart; worksheets; pencils; labels

Procedure:

· Create a label for each answer range: 10, 20, 30, 40, 50, 60, 70, 80, 90, 100.

· Display the labels on the pocket chart.

· Cut a worksheet into individual problems.

· Students line-up, receive a problem, and quickly place it in the appropriate position on the chart.

· (Remove any incorrect responses and return them to the deck.)

· Students return to the line and repeat the process.

· After all the problems have been placed on the chart, turn it so answers are no longer visible.

· Distribute a worksheet to each student to complete.

· When the majority of students have finished the worksheet, place the chart in view of students.

· Students check their work against the information posted on the chart, amending their answers when necessary.
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MR  5.8.2

Apply strategies and results from simpler problems to solve more complex problems.

Whole group

Materials:  two-digit multiplication with regrouping worksheets, pencils

Procedure:

· Distribute a worksheet to each student.

· Students  complete the worksheet and check their work.

· Students demonstrating mastery of two-digit addition compute multi-digit addition problems with regrouping.
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MR  5.8.3

Use words, numbers, symbols, charts, graphs, tables, diagrams, and models to explain mathematical reasoning.

Whole group

Materials:  math journals, crayons, pencils, number cubes

Procedure:

· Students determine all the addition equations and sums possible when rolling two number cubes.

· Students use their journals to show their work and defend their answers.

· Students share their work with classmates.

· Students use the number cubes to check their work.
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MS  5.8.4

Express the solution clearly and logically using appropriate mathematical notation, terms and clear language and support solutions with evidence, in both verbal and symbolic work.

Whole group, small group

Materials:  as per the specified lesson

Procedure:

· Students show their work as required on all assignments.

· Students share their strategies with other students during daily math discussions.

· Students use their math journals to explain solutions and justify reasoning.

MS  5.8.5

Indicate the relative advantages of exact and approximate solutions to problems and give answers to a specified degree of accuracy.

Whole group

Materials:  chart paper, markers

Procedure:

· Group students in four-member teams and distribute materials to each team.

· Students use the chart paper to create T-graphs with the labels, “Exact Measurement Required,” and “Exact Measurement Not Required.”

· Students take turns writing items that belong on each side of the graph with team members (i.e.  fabric yardage, photo frames ).

· Students share their graphs with the class.


MR  5.8.6

Make precise calculations and check the validity of the results from the context of the problem.

Small group

Materials:  addition and subtraction flashcards, number cards

Procedure:

· Distribute a subtraction flashcard to each student.

· Students solve their problems, using the appropriate number cards to record their answers.

· Students find and display the addition flashcards than correspond to their subtraction problems.

· Students solve their addition problems, using the appropriate number cards to record their answers.

· Students check their work by comparing the numbers used in the two problems (i.e. 7+5=12 and 12-5=7 belong to the same fact family).

· Students repeat the process using other flashcards.


MR  5.9.1

Evaluate the reasonableness of the solution in the context of the original situation.

Whole group

Materials:  story problem worksheets, pencils

Procedure:

· Distribute a worksheet to each student.

· Students solve the given problems.

· Students circle the quantities cited in each problem.

· Students discuss whether or not answers should be larger or smaller than the circled quantities.

· Students adjust their answers accordingly, showing the calculations they used to edit their work.


MR 5.9.2

Note the method of deriving the solution and demonstrate conceptual understanding of the derivation by solving similar problems.

Whole group

Materials:  worksheets, pencils

Procedure

· Distribute a worksheet to each student.

· Students choose a problem and give its solution.

· Students identify and circle other problems that lend themselves to the same solving strategy.

· Students solve the circled problems.

· Students repeat the procedure for other problems on the worksheet until the sheet is completed.

6 x 0 = 0
3 x 4 =
5 x 0 = 0



7 x 1 =
2 x 3 =
5 x 2 =



6 x 3 =
9 x 0 = 0
4 x 0 = 0


MR  5.9.3

Develop generalizations of the results obtained and extend them to other circumstances.

Whole group

Materials:  multi-link cubes, grid paper, crayons, pencils, multiplication flashcards

Procedure:

· Students choose partners.

· Distribute materials to each pair of students.

· Students use the multi-link cubes to model the multiplication equation displayed and described by the teacher (i.e. 3x2= would be stated, “You have three towers.  Each tower has two blocks).

· Students use the grid paper to illustrate their model and label the illustration to write the problem in terms of repeated addition (i.e. 2+2+2=).

· Students use the model and illustration to solve the problem (i.e. “How many blocks did you use altogether?”)

· Repeat the procedure using other flashcards until students begin to build the models without waiting for descriptions.)
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x 2


48











1243321401234                                          x                         2


2486642802468














      1


     1+1=2      2+2=4    3+3=6   4+4=8   5+5=10  6+6=12


     1+2=3     2+3=5    3+4=7    4+5=9  5+6=11


     1+3=4     2+4=6   3+5=8     4+6=10 


     1+4=5     2+5=7   3+6=9    


     1+5=6    2+6=8


     1+6=7


You can get the answers 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, and 12.  That makes 10 different answers.


You can roll 6 + 5 +4 + 3 + 2 + 1 equations or 21 addition problems.  However, if you flip the numbers, you can double the


answers, but you have to take out the doubles.  That makes


21-6 or 15 more.  The total number of addition problems is 36.


  





24 ÷ 8 =





8 x ? = 24	24 ÷ 8 = 3





8 x 3 = 24





“First I drew eight circles.  Then I put a star in each circle and kept doing that until I had drawn twenty-four stars.  You can see that the answer is three.”





“Multiplication is easier, so I changed the problem to multiplication.  I went, <Eight times one is eight, eight times two is sixteen, and eight times three is twenty-four.>” 





Required			Not required





Shoes		Jackets





Pants		Socks





Dresses		Hats

















17 – 9 = 





8





9 + 8 = 





17





“My answer is correct because my subtraction problem uses seventeen, nine and eight; and the matching addition problem uses the same numbers.”





“If they’re sharing the crayons, then there have to be less than sixteen students.”





“There are four crayons for each student. Four plus four plus four plus four is sixteen. 





Mrs. Clark asked the Redbirds to share 16 crayons.  If each Redbird got  4 crayons, how many Redbirds were there?





4 x ? = 16





1 2 3 4


5 6 7 8


9 10 11 12


13 14 15 16     4 students	





Brian bought 4 pencils.  Each pencil cost 5¢.  How much money did Brian spend altogether?





4 x 5 = 














     5¢  	5¢		5¢	    5¢





5 + 5 + 5 + 5 = 20





Tim and Dan went to the fair.  They got hungry after riding the ferris wheel.  They spent $2.00 for candy apples.  Dan was still hungry so he bought a $3.00 hot dog.  How much money did Tim and Dan spend altogether?





$2.00


+$3.00


$5.00








After the bell rang, Mrs. Harmon gave 2 pencils to Tommy and 3 pencils to Maria.  She had 4 pencils left.  How many pencils did she have before class started?





4 + 3 + 2 = 9 pencils
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