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Math Grade 4
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Important Note: The NC State Board of Education mandated that the adopted 2008 K-5 mathematics curriculum be revised using the same Essential Standards lens as A Framework For Change required of all standards. While this comes very quickly on the heels the recently adopted standards, this revision is important to ensure alignment and to build a sound, consistent mathematics program from Kindergarten through 12th grade. The big ideas in the 2008 standards are still present but may be reworded and, in some cases, moved to a different strand or grade level in these drafts. While writing these standards, the Revised Bloom's Taxonomy is being used to ensure uniformity and consistency in language and ensure the rigor of the standards. 

Essential Standards • Math Grade 4
Number and Operations
4.N.1 Understand the value of whole numbers and decimal representations from 0.01 to 100,000.

4.N.2 Use a variety of strategies (including algorithms) to solve problems involving multi-digit addition, subtraction, multiplication and division of whole 
            numbers.

4.N.3 Understand the concept of equivalence with models as it applies to fractions, improper fractions, mixed numbers and decimals.
4.N.4 Use area and length models to represent addition and subtraction of fractions (with like denominators) and decimals.
Algebra

4.A.1 Use mathematical properties to examine numerical relationships and solve mathematical problems.

4.A.2 Use models to write multi-step equations and one-step inequalities with variables.

4.A.3 Analyze numeric and non-numeric patterns to identify rules that describe the pattern.

Geometry
4.G.1 Understand the concept of symmetry (line, rotational, both, neither) and its relationship to transformations (including reflections, translations and 

          rotations) as they apply to two-dimensional shapes.

Measurement

4.M.1 Use customary units to measure length, weight, capacity and temperature to solve problems.

4.M.2 Understand the relationship between area and perimeter of polygons.

Statistics and Probability

4.S.1 Interpret data from investigations involving one or two sets of data.
4.S.2  Predict the outcomes of simple probability experiments.
	4th Grade Number and Operation

	Mathematical language and symbols that students should use and understand at this grade level:

value, place value, represent, benchmark(s), expanded form, standard form, word form, picture form, sum, addend, difference, fraction, numerator, denominator,
 mixed numbers, improper fractions, equivalent,  halves, fourths, eighths, thirds, sixths, twelfths, fifths, tenths, hundredths, estimate, about, approximately, reasonable, justify, array, multiplication (×), factors, products, multiple, division (÷), quotients,  remainders, dividend, divisor, less than (<), greater than (>), equal (=), not equal 
( ≠), decimal, square numbers, prime, composite, ratio

	Essential Standards
	Clarifying Objectives
	Assessment Prototypes

	4.N.1 Understand the value of whole numbers and decimal representations from 0.01 to 100,000.


	4.N.1.1 Represent whole numbers and decimals using models, words and numbers (symbolic).
4.N.1.2 Compare sets of two to six numbers, arranging them from least to greatest or greatest to least.
4.N.1.3 Illustrate the place value structure of decimals and whole numbers when multiplying and dividing by 10.


	4.N.1 The sum of the digits of a three-digit mystery number is 14.  The hundreds digit is twice the ones digit, and the tens digit is half of the ones digit.  What is the mystery number? (constructed response) solution: 824
4.N.1 Use your calculator to count by 1,000 to one hundred thousand.  If you count out loud, how many numbers will you say?  Begin this way, “ten thousand, twenty thousand, thirty thousand…”(performance task)
4.N.1.1 Jim is counting the dimes in his bank to see how many dollars he has.  He puts the dimes into piles of 10 since he knows that 10 dimes equals 1 dollar.  Jim knows that 1 dime is one-tenth of a dollar.  Write the value of a dime as a fraction and as a decimal. (constructed response) solution: fraction: 
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and decimal fraction 0.01

1. What does the denominator mean in the fraction
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?

2. What does the numerator mean in the fraction
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?

3. In the decimal fraction 0.1 what does the zero mean?

4. If he had 235 dimes, write the value of this amount using decimal form.
4.N.1.1 Using the metric model below, place your pencil point on 3.5 cm, 2.8cm, 0.7 cm, etc… Does your partner agree with you? Explain how this model is different and similar to a number line? (performance task)
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4.N.1.2 Using 5 number cards form two different 5-digit numbers. Use the numbers to generate a comparative statement to share with your partner, such as 32,786 > 32,687. (performance task)
4.N.1.2 Given distances of cities in the U.S. from Raleigh, put them in order of closest to farthest from Raleigh. (constructed response)
4.N.1.3 Find the following products.  Look for a pattern. (constructed response)
3 x 8 =

30 x 8 =

3 x 80 =

30 x 80 =

300 x 80 =

30 x 800 =

300 x 800 =

1. What pattern did you see in the equations above?

2. Kirk said he could multiply 30 x 30 in his head easily.  What method do you think Kirk is using? What is 30 x 30?

3. Kirk saw that for every zero in the factor, there is a zero in the product.  Do you agree? Explain.

4. Kirk says multiplying 60 x 5000 is tricky. What is 60 x 5000? Why would Kirk say it is tricky?

5. N x 40 = 200

6. N x 10 = 2000

7. N x 50 = 2000

8. N x 80 = 4000



	4.N.2 Use a variety of strategies (including algorithms) to solve problems involving multi-digit addition, subtraction, multiplication and division of whole numbers.
	4.N.2.1 Use strategies to develop fluency for multiplication with two-digit by one-digit and two-digit by two-digit numbers. 

4.N.2.2 Use strategies with three-digit by one-digit division with and without remainders to develop fluency.
4.N.2.3 Use estimation of whole number operations in meaningful contexts to justify the reasonableness of the solution.

4.N.2.4 Use area models to understand multiplication and related concepts such as factors, multiples (including squares), primes and composite numbers.


	4.N.2.1 What number is missing in the computation below?  Be ready to explain your solution. (constructed response) Students might complete the computation algorithmically, or they might draw a picture to illustrate the computation. solution:410

   41


x 13

 123


 ???


 533
4.N.2.1 Sarah was asked to multiply 36 x 24. Sarah did the following.

                            6 x 4 = 24, 

                            30 x 4 = 120

                            6 x 20 = 120

                            30 x 20 = 600        

                  600 + 120 + 120 +24 = 864.

      Is Sarah’s method correct? Why or why not? (constructed response)
4.N.2.2 There are 99 pizzas for the banquet. If the pizzas are shared evenly among 8 tables, how much pizza is put at each table? (constructed response)
4.N.2.2 The store packages chicken nuggets in different ways. Mrs. Rutherford buys 21 packs of 12 nuggets. If the same number of chicken nuggets is packed in bags of 9 nuggets how many bags would be needed? (constructed response) solution:21 packs times 12 equals 252.  252 divided by 9 equals 28 bags.  Therefore 28 bags of chicken nuggets would be needed.

4.N.2.3 John went to the sports equipment store and priced the cost of Louisville Slugger baseball bats.  He wrote down the cost, but then accidentally spilled milk on the paper on which it was written.  Some of the digits were smeared:  $3((.75.  If he wants to buy 5 bats, which amount of money would be closest to the actual cost?  Be ready to explain your choice with your class. (multiple choice) This gets at the notion that estimation is different from “computing and then rounding”.  solution: c   

a. $200,000


b. $20,000


c. $2,000


d. $200
4.N.2.3 I’m thinking of a number.  When I multiply that number by 40 the product is a little more than 2,000.  Estimate the number I’m thinking of.  (constructed response)  solution: about 50

4.N.2.3 I’m thinking of a number.  When I divide that number by 25 the quotient is very close to 30.  Estimate the number I’m thinking of.  (constructed response)  solution: about 750
4.N.2.4  If an array model of 74 x 3 looks like:

                                                   70               4

      210

  12

What would an array model of 74 x 38 look like? (constructed response)
        possible solution: 
                     70               4

2100
120
     560
 32


4.N.2.4 If the sides of the rectangle above are each whole numbers, and if the shorter side is longer than 10 inches, what might the dimensions of the rectangle be?  Be ready to explain how you got your answer. (constructed response) solution: 12 x 50, 15 x 40, 20 x 30, 24 x 25; 10 x 60 is not an answer, since the shorter side must be longer than 10 inches. 


	4.N.3 Understand the concept of equivalence with models as it applies to fractions, improper fractions, mixed numbers and decimals.

	4.N.3.1 Identify equivalent fractions (using halves, fourths, eights; thirds, sixths, twelfths and fifths, tenths, hundredths)
4.N.3.2 Compare fractions, decimals and mixed numbers using models, benchmarks (e.g. 0, 1/2, 1, 1.5, 2) and reasoning.

	4.N.3.1    A candy bar has 12 sections. John has 
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of a candy bar. Sara said he had 
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of a candy bar.  Is she correct? Explain how you know. What are some other ways John could identify his portion of the candy bar? (constructed response)
4.N.3.1 Kyle’s mom brought a pie for the class picnic.  It was cut into 6 pieces.  Gracie’s dad also brought a pie, but it was cut into 12 pieces.  At the end of the picnic 
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of Kyle’s pie was left and 
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of Gracie’s pie was left.  If the pies were the same size, who had more pie left over. Kyle’s mom or Gracie’s dad? Explain your reasoning. (constructed response)
4.N.3.1 Amy wants to purchase 
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yard of ribbon.  How many inches of ribbon must she cut? (constructed response)  a ribbon and yard stick are continuous models, solution: 
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= 
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so 
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= 
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so She must cut 12 inches of ribbon.
4.N.3.1 Terry is helping his father pack a box of pencils for a fundraiser.  The box holds 
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 pound of pencils.  Each pencil weighs 1/16 of a pound.  How many pencils can fit in the box?  (constructed response)  pencils  and ounces are discrete models,  solution: 
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=
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so 
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 = 
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so 8 pencisl can fit in a box.
4.N.3.1 Students make fraction strips by folding strips of paper, first fold in 
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, then in half again to make 
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 etc…. (performance task)
1. Use your fraction strip to find a fraction that is equivalent to
[image: image21.wmf]8
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.  

2. Write a number sentence to record the equivalent fractions.

3. Write three other fractions that are equivalent to 
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4. Explain the strategy you used to find the equivalent fractions.
4.N.3.2 Four swimmers race in the 100 meter freestyle Olympics. Peter swims the distance in 27.97 seconds. Bert swims the distance in 27.9 seconds. Mark swims the distance in 27.92 seconds. Hank swims in 27.91 seconds. Put them in order from first to last place. (constructed response)
possible model representation   27.9  -  1st place

                                                   27.91 - 2nd place

                                                   27.92 - 3rd place

                                                   27.97 - 4th place

                 27.97                                                             27.9
                   27.92                                                      27.91                                                                          

8.3.2 Use a number line that has fractions 0, ½ and 1 marked and identify where these decimals would appear on the number line: .60, .25, .5. (constructed response)
8.3.4 Jodi has a stick that is ½ a foot long. In order to measure the height of her desk she realizes that the desk is 9 sticks high. How high is the desk in terms of feet? Explain your work. (constructed response)
8.3.5 The fourth grade class was making lemonade for the class picnic.  The recipe they have says that 6 lemons and 9 cups of water makes great lemonade, but that won’t make enough for the picnic. Fill in the following table, so the class can make different amounts of lemonade that will taste the same. (constructed response)
no. of lemons

no. of cups of water

6

9

What is the smallest ratio of lemons to water that will still use whole lemons? (constructed response)


	
	4.N.3.3 Represent mixed numbers as improper fractions and improper fractions as mixed numbers.
4.N.3.4 Understand the equivalence of fractions as related to the size of the whole.

4.N.3.5 Represent pairs of equivalent ratios by composing and decomposing to include the smallest equivalent whole number ratio (ratio unit).


	4.N.3.3 Share with your classmates a strategy for rewriting 5 
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as 
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 (performance indicator) 
4. N.3.3 Explain why the numbers in each pair are or are not equivalent: (performance indicator) 


4 
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and    3 
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solution: yes, but they are not in simplest form
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15

and   1 
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solution: yes

4.N.3.4 Mary used a 12 x 12 grid to represent 1 and Jane used a 10 x 10 grid to represent 1.  Each girl shaded little squares to show 
[image: image29.wmf]4
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.  How many little squares did Mary shade?  How many little squares did Jane shade?  Why did they need to shade different numbers of little squares? (constructed response) solution: Mary shaded 36 little squares; Jane shaded 25 little squares.  The total number of little squares is different in the two grids, so 
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 of each total number is different.
             Mary’s grid                                                          Janet’s grid
4.N.3.4 Use patterns blocks. (performance task)

1. If a red trapezoid is one whole, which block shows 
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?

2. If the blue rhombus is 
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, which block shows one whole?

3. If the red trapezoid is one whole, which block shows 
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?

4.N.3.5  What ratios are missing in the list of equivalent ratios below:

               2:3 = 4:6 = x:y = 8:12 = N:M = 12:18 (constructed response) 

solution: 6:9 and 10:12  NOTE: actually, any ratio equivalent to 2:3 could be written in the list, but we hope that students will recognize the pattern and write 6:9 and 10:12.



	4.N.4 Use area and length models to represent addition and subtraction of fractions (with like denominators) and decimals.
	4.N.4.1 Use estimation to justify the reasonableness of solutions.
	4.N.4 Caroline received $70 for her birthday.  She would like to buy a video game with her money.  The video game costs $38.99. Label the diagram below to show how much money she has and how much money she will spend. What does the third portion of the diagram show? (constructed response)

4.N.4.1 Jose said that 
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+ 
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was about 2.  Juanita said it was about 1. Explain how each student might be reasoning. (constructed response)
solution: Jose might be rounding each fraction up to 1 and adding 1 + 1.  Juanita might be rounding each fraction to 
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and adding 
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+ 
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.

4.N.4.1 When 
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is subtracted from a mystery number, the answer is a little more than 1.  Estimate the value of the mystery number. (constructed response) solution: about 2



	4th Grade Algebra

	Mathematical language and symbols that students should use and understand at this grade level:

order of operations, rule, sequence, function, equality, represents, equation, expression, inequality, variable, unknown, value, term, input, output,

equal (=), not equal ( ≠), less than (<), greater than (>), less than or equal to (≤),  greater than or equal to (≥).

	Essential Standards
	Clarifying Objectives
	Assessment Prototypes

	4.A.1 Use mathematical properties to examine numerical relationships and solve mathematical problems.


	4.A.1.1 Use mathematical properties (associative, commutative, distributive and identity) to make conjectures about observed relationships.

	4.A.1.1 Tell if these statements are true or false and explain why: (constructed response)
                   a. 15 x 28 = 28 x 15                
                   b. 15 x 28 = (10 x 20) + (5 x 8)
                   c.  (10 x 28) + (5 x 8) = 15 x 28 
                   d. 10 + 5 x 20 + 8 = 15 x 28

4.A.1.1  Explain how the fact that 99 = 100 - 1 helps you understand the number pattern below: (constructed response) one possible solution: If 99 = 100 - 1then 5 x 99 = 5 x 100 – 5 so 8 x 99 = 8 x 100 - 8 =792

           1 x 99 =   99


           2 x 99 = 198


           3 x 99 = 297


           4 x 99 = 396


           5 x 99 = 495

             Predict the value of 6 x 99, 8 x 99, 9 x 99.


	4.A.2 Use models to write multi-step equations and one-step inequalities with variables.
	4.A.2.1 Use order of operations.


	4.A.2.1  Solve: (constructed response)  solve through the use of 

                              guess & check, substitution or with balances     

1.  7 ≠ 4 × d + 3

2.  2 × (6 + p) = 20 – 4
3.  ( ÷ 3 + 2 x 2
4.  k – 3 > 12 ÷ 6
4.A.2.1 Sara used the following numbers 7, 8, 3, 2, and the operations of subtraction, multiplication and addition to write an expression equal to 27. Write a possible expression that has the same solution as Sara.  Don’t forget to use parentheses (constructed response) solution: (7 x 3) + (8 – 2) = 27


	4.A.3 Analyze numeric and non-numeric patterns to identify rules that describe the pattern.
	4.A.3.1 Use rules to describe numeric growing patterns (arithmetic sequences) and describe numeric growing patterns using rules.
4.A.3.2 Use rules to find missing values in patterns.


	4.A.3.1 Below are the first three shapes in a pattern.  Draw the 7th shape in the pattern.  How many X’s are added for each successive shape?  How many more X’s does the 12th shape have than the 9th shape? Write a sentence that explains the rule of the pattern. (constructed response)
                  XX                         XXX
                          XXXX

                   X
      X
                          X


                            X
                          X



                                         X

4.A3.1 Sarah has $9. Each week she earns $8 more. Determine how much money she has for each of the first six weeks that she works. Write a sentence that describes the rule of the pattern. (constructed response)
Possible solution: 9, 17, 25, 33, 41, 49. The amount of money is equal to the number of weeks that she has worked times eight plus the nine dollars she started with.

4.A.3.2 Each number in this pattern is computed by multiplying the previous number by 2 and subtracting 3 from the result.  (constructed response) 
 Find the missing numbers:      solution: N = 11; M = 67; P = 131
       4, 5, 7, N, 19, 35, M, P, 259

4.A.3.2 Each number in this pattern is computed by multiplying the previous number by 10 and dividing the result by 5.  Find the missing numbers:

           3, 6, 12, 24, N, M, 192, P  

If you extended the pattern, what would the first four-digit number be?  What is another way to describe the pattern? (constructed response) 
Input

Output

3
10
11
27
53
200
1000
100
solution: N = 48; M = 96; P = 384.  The first four-digit number would be 1536.  The pattern is the same as “double each number” because                      N x 10 ÷ 5 = N x 2.
4.A.3.2 Guess My Rule
              (constructed response) 

              Use the Input – Output Pattern
              to complete the data table.  

              What’s the rule?  

                       Solution:  N + 7   



	4th Grade Geometry

	Mathematical language and symbols that students should use and understand at this grade level:

symmetry, line of symmetry, line symmetry, rotational symmetry, clockwise, counterclockwise, half turn, quarter turn, 

transformation, reflection, translations, rotations, dimensions, two-dimensional, congruent, vertex, vertices

	Essential Standards
	Clarifying Objectives
	Assessment Prototypes

	4.G.1 Understand the concept of symmetry (line, rotational, both, neither) and its relationship to transformations (including reflections, translations and rotations) as they apply to two-dimensional shapes.

	 
	4.G.1 Draw a line of symmetry on the figure below and explain how to determine if a figure has line symmetry.  Draw the lines of symmetry on the figure. Show how this figure could be reflected, translated, and rotated. How does each transformation affect the lines of symmetry? (constructed response)

4.G.1 Draw all possible lines of symmetry on the figures below.  Do they have line, rotational, both, or neither lines of symmetry. (constructed response)

4.G.1 For each figure, draw all of the lines of symmetry.  What pattern do you notice?  How many lines of symmetry do you think there would be for regular polygons with 10 and 12 sides.  Sketch each figure and check your predictions.  (constructed response)  Polygons with an even number of sides have lines of symmetry that go from vertex to vertex and midpoint to midpoint.
[image: image40.png]
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              [image: image42.png]



4.G.1 For each figure, draw all of the lines of symmetry.  What pattern do you notice?  How many lines of symmetry do you think there would be for regular polygons with 9 and 11 sides.  Sketch each figure and check your predictions. (constructed response) Polygons with an odd number of sides have lines of symmetry that go from a midpoint of a side through a vertex.
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	4th Grade Measurement

	Mathematical language and symbols that students should use and understand at this grade level:

measure, attribute, customary, length, inches, feet, yards, miles, weight, ounces, pounds, tons, capacity, teaspoon, tablespoon, fluid ounce, cup, pint, quart, gallon, temperature, Fahrenheit, degrees, equivalent, compare, standard, nonstandard, benchmark, appropriate, convert, reasonable, estimate, unit fraction, 
area, perimeter, array, square unit

	Essential Standards
	Clarifying Objectives
	Assessment Prototypes

	4.M.1 Use customary units to measure length, weight*, capacity and temperature to solve problems. 
*More properly mass, but most commonly operational as weight at this grade band.


	
4.M.1.1 Use the customary unit and appropriate tool to measure selected attributes.
4.M.1.2 Apply the processes of measurement (partitioning, transitivity,  iteration and compensatory principle) to capacity and length.

4.M.1.3 Use estimation to interpret the reasonableness of length (inch, foot, yard and mile), weight (ounce and pound), capacity (ounces, cups, pints, quarts and gallons) and temperature (°F) measurements.

	4.M.1 Discuss with a partner all the ways you have used measurement in the past few days? With what? When? Where? How? (performance indicator)

4.M.1 Charlie has a chocolate chip cookie that weighs 0.75 ounces, an oatmeal cookie that weighs 1ounce, and a lemon cookie that weighs 0.50 ounces. Charlie wants to fill a bag that will contain 1 pound.  What are two possible way to fill the bag? (constructed response)
one possible solution:

     6 lemon cookies  0.50 +0.50 +0 .50 +0 .50 + 0.50 +0 .50   =  3 ounces  
4 chocolate chip cookies     0 .75 + 0.75 + 0.75 + 0.75     =    3 ounces

           10          oatmeal cookies                               10 x 1          =    10 ounces
                                                                                                         16 ounces

                                          1 pound = 16 ounces
4.M.1.1 Given an object, identify the attributes that could be measured, an appropriate unit and the tool to use for measuring a selected attribute.  Measure the object.  (performance task)      
                 [image: image46.wmf]
 possible solution: 

          Attribute                          Unit                       Tool
          capacity                           cups                  measuring cup

 height, length & width             inches                    ruler
           weight                            ounces                    scale

4.M.1.2 Charlie is having a party and has invited 10 friends.  Each glass holds 8oz.  How many 1quart bottles of soda does he need to purchase in order to serve everyone one glass soda? (constructed response)
possible solution:          

  Charlie  plus  10 friends = 11 total people 

             8 ounces = 1 cup/glass   and  2 cups = 1 pint 
                              Therefore              4 cups = 2 pint

                                                           6 cups = 3 pint

                                                           8 cups = 4 pint

                                                          10 cups = 5 pint

                                                          12 cups = 6 pint

Charlie would need to purchase at least 6 pints or 3 quarts of soda to serve everyone at his part one glass of soda. He would have 1-  8 oz glass or 1 cup of soda left over.    

4.M.1.2 Measure the length of a table using yards. Measure the length if the table using feet. Measure the length of a table using inches.  What did you notice?  (performance task) partitioning- dividing larger units into equivalent units 
4.M.1.2 Use a string to compare the length of your classroom to that of another classroom. Is one room larger or smaller than the other room? How about the size of rooms at different grade levels, do they differ? (performance task) transitivity- comparing two objects in terms of a measureable quality of a third object.
4.M.1.2 Using a 12” ruler, record the length or width of the room. Compare your measurement using yards. (performance task) iteration- use of repetitions of the same unit to determine the measure.

4.M.1.2 If you were to measure an object in inches rather than feet, would you use more or less units? Why? What do you notice about the relationship between inches, feet and yards? (constructed response ) compensatory principle- the relationship between the size of the unit used and the number of units needed to measure the object
4.M.1.2 In what situations would it be important that the measurement is highly accurate? In what situations would it be better to estimate the measurement? (constructed response)
4.M.1.3 Monday was an extremely hot day in New Bern. On Tuesday it became cooler. What are some possible temperatures?  (constructed response)

 4.M.1.3 Monday was an extremely hot day in New Bern. On Tuesday it became cooler. Which would be the best answer choice? (multiple choice)  solution:c
        a. Monday 90° and Tuesday 65°
        b. Monday 90° and Tuesday 88°
        c. Monday 95° and Tuesday 85°
        d. Monday 85° and Tuesday 95°
4.M.1.3 Charlie is a third grader, what would be a reasonable estimate for his     height? (multiple choice) solution: a
a. 42 in

b. 42 lb

c. 142 in

d. 120 lb

4.M.1.3 In what situations would it be important that the measurement is highly accurate? In what situations would it be better to estimate the measurement? (constructed response)


	4.M.2 Understand the relationship between area and perimeter of polygons.
	4.M.2.1 Analyze composite rectangular figures to determine area and perimeter.

4.M.2.2 Use area models to illustrate multiplication of a unit fraction times a whole number.

	4.M.2  Jill and Pam were creating rectangular gardens.  They each used 100 feet of fencing to enclose the areas. Jill’s garden had more area than Pam’s. What are some possible dimensions of their gardens? (constructed response)
one possible solution:                               

                                               25 ft
                              25 ft                                                      38 ft
                                                                           12 ft                                        
4.M.2.1   Find the total area and perimeter of this figure. (constructed response) solution: area = 80 square meters and perimeter = 46 meters


4.M.2.1   Rectangle ABCD  below is split into four smaller rectangles as shown.  Each side of each rectangle is a whole number of cm.  The area of three of the small rectangles is shown.  What is the area of rectangle ABCD, in sq cm? (constructed response)This could be a challenging problem for some students, talking through the reasoning process will be important.  
solution: area of ABCD = 184 sq cm
                   A                                                 B

             C                                                  D
4.M.2.1 You want to build a fence for your dog to play in. You want the area to be 36 sq yards. If the lengths of your fence are whole numbers what are the possible dimensions of your dog pen? Which dimensions use the least amount of fencing? (constructed response)
4.M.2.2 Illustrate 4 x ½ on grid paper. (constructed response)
Possible solution:



This concept is located in the measurement strand because it is building conceptual understanding through the use of models.

4.M.2.2 Heather bought 12 plums and ate 
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of them.  Paul bought 12 plums and ate 
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 of them.  Which statement is true? Draw a model to explain your reasoning.  (multiple choice) solution:  b
                      a. Heather and Paul ate the same number of plums.

                      b. Heather ate 4 plums and Paul ate 3 plums

                      c. Heather ate 3 plums and Paul ate 4 plums

                      d. Heather had 9 plums remaining.




	4th Grade Statistics and Probability

	Mathematical language and symbols that students  should use and understand at this grade level:

data, categorical, numerical, table, circle graph, line graph, cluster, gap, trends,  unusual data points(in place of outliers) mode, median, range, minimum value, maximum value, intervals, probability, experiment, likelihood,  possible outcomes, sample space

	Essential Standards
	Clarifying Objectives
	Assessment Prototypes

	4.S.1 Interpret data from investigations involving one or two sets of data.

	4.S.1.1 Interpret the data presented in circle graphs, relating the parts to the whole.
4.S.1.2 Represent collected data in line graphs.
4.S.1.3 Interpret data sets in terms of shape (cluster, gap, trend, unusual data points), center (typicality, mode or median) and range (variability) of the data set.
4.S.1.4 Understand the differences between individual-to-individual (ungrouped) comparisons and individual to group (grouped) comparisons.

	Pose a question.  Collect the data.  Analyze the data.   Interpret the data. 

4.S.1.1 One hundred students were surveyed about their favorite flavor of ice cream.  What are the values that could be represented by each section in the circle graph?   (constructed response)
                   possible solution:
· about 25 students like  vanilla,  about 
[image: image49.wmf]4
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of the total group

· about 38-40 students like chocolate, about 
[image: image50.wmf]8

3

of the total group

· about 25 students like strawberry, about 
[image: image51.wmf]4
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 of the total group

· about 10-12 students like blueberry, about 
[image: image52.wmf]8

1

of the total group 
· 25 + 40 + 25 + 10 = 100 students   
· relationship to the whole
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4.S.1.2 Charlie charted the growth of his tomato seedling for ten weeks. They grow best with sunlight. Using the data collected to create a line graph on graph paper. Be sure to put a title and label the axis on the graph. (constructed response)
Week

Height in Inches

1

5

2

6 ½ 
3

10

4

10
5

15

6

18 ½ 
7

24 ½ 
8

27

9

29

10

30

After graphing the table, complete the questions below:

1. Describe the growth of the plant? 

2. How much did it grow over the 10 weeks?

3. Between which two weeks did it grow the most? Least?

4. What new questions do these results suggest?  

5. How might you collect data to answer your new questions?
6. What is the median and mode of this data? Wwhat does it tell us about our plant?
Present your findings to your class. (performance task)
4.S.1.3 and 4.S.1.4   Use the graphs below to answer these questions: (constructed response)
1. What are the advantages to using each representation developed?  What are the disadvantages?

2. What are the common features of these representations?                 What are the unique features of these representations?

3. What can we say about our family size?                                           What is a typical family for us?

4. What is the median and mode of this data?

              What does it tell us about our families?
5. What new questions do these results suggest?                                  What would you like to know next about family size?  

6. What is the median and mode of this data?

               What does it tell us about our families?
Graph A - Number of People in Families (ungrouped data)

[image: image54.png]



Graph B - Number of People in Families (ungrouped data)
[image: image55.png]



Graph C - Number of People in Families (grouped data)
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	4.S.2  Predict the outcomes of simple probability experiments.

	4.S.2.1 Represent the possible outcomes (sample space) of simple probability experiments. 


	4.S.2.1 Provide students with a paper bag and multiple color cubes. Have them place ten cubes in the bag.  When pulling a cube, what are the possible outcomes? What is the probability and relative likelihood of pulling each color? (constructed response)
one possible solution: If a student puts 5 red, 2 blue, 1 yellow, and 3 green cubes into a paper bag the sample space would be – red, blue, yellow and green. When pulling a cube one would be more likely to pull a red cube (
[image: image57.wmf]10

5

), least likely to pull a yellow cube (
[image: image58.wmf]10

1

) and it would be impossible to pull an orange cube.

                                        [image: image59.png]



4.S.2.1 List the sample space for all possible outcomes when rolling a number cube? What is the probability of rolling a five? What is the probability of rolling an even number?

	
	4.S.2.2 Represent probability and relative likelihood of events using fractions.


	4.S.2.2 Divide the spinner below into sections so that there are four possible outcomes and the probabilities of all of the outcomes are equal. Write a fraction to represent the probability for landing on each region of the spinner. (constructed response)     
possible solution:

 The probability of landing on each of 4 equal regions is 1 out of 4, 
[image: image60.wmf]4

1

.

                                       [image: image61.png]



4.S.2.2 What would a spinner possibly look like where the chances of landing  

             on blue were:              1. Impossible
                                          2. Equally likely as other colors

                                          3. Certain
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