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	This document provides teachers with instructional supports for effectively teaching the standards that are measured by the sample released K-PREP mathematics items. 


Grade 5 Sampler Items 1 and 2

	Domain: 
	Operations and Algebraic Thinking 

	Cluster
	Write and interpret numerical expressions. 

	Standards: 
	5. OA.1. Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions with these symbols. 

5. OA.2. Write simple expressions that record calculations with numbers, and interpret numerical expressions without evaluating them. For example, express the calculation “add 8 and 7, then multiply by 2” as 2 ( (8 + 7). Recognize that 3 ( (18932 + 921) is three times as large as 18932 + 921, without having to calculate the indicated sum or product.

	Standards for Mathematical Practice:


	MP.1. Make sense of problems and persevere in solving them.

MP.2. Reason abstractly and quantitatively.
MP.5, Use appropriate tools strategically.
MP.7. Look for and make use of structure.

MP.8. Look for and express regularity in repeated reasoning.

	

	Instructional Strategies 

Students should be given ample opportunities to explore numerical expressions with mixed operations. This is the foundation for evaluating numerical and algebraic expressions that will include whole-number exponents in Grade 6. 
There are conventions (rules) determined by mathematicians that must be learned with no conceptual basis. For example, multiplication and division are always done before addition and subtraction. 
Begin with expressions that have two operations without any grouping symbols (multiplication or division combined with addition or subtraction) before introducing expressions with multiple operations. Using the same digits, with the operations in a different order, have students evaluate the expressions and discuss why the value of the expression is different. For example, have students evaluate 5 × 3 + 6 and 5 + 3 × 6. Discuss the rules that must be followed. Have students insert parentheses around the multiplication or division part in an expression. A discussion should focus on the similarities and differences in the problems and the results. This leads to students being able to solve problem situations which require that they know the order in which operations should take place. 
After students have evaluated expressions without grouping symbols, present problems with one grouping symbol, beginning with parentheses, then in combination with brackets and/or braces. 

Have students write numerical expressions in words without calculating the value. This is the foundation for writing algebraic expressions. Then, have students write numerical expressions from phrases without calculating them. 
Examples:  

Students write an expression for calculations given in words such as “divide 144 by 12, and then subtract 7/8.” They write (144 ÷ 12) – 7/8.  Students recognize that 0.5 x (300 ÷ 15) is ½ of (300 ÷ 15) without calculating the quotient.
Students may believe the order in which a problem with mixed operations is written is the order to solve the problem. Allow students to use calculators to determine the value of the expression, and then discuss the order the calculator used to evaluate the expression. Do this with four-function and scientific calculators. 

Included in the standards document are critical areas for each grade. Grade 5 CRITICAL AREA OF FOCUS #2: Students extend division to 2-digit divisors, integrate decimal fractions into the place value system and develop understanding of operations with decimals to hundredths, and develop fluency with whole number and decimal operations. Students develop understanding of why division procedures work based on the meaning of base-ten numerals and properties of operations. They finalize fluency with multi-digit addition, subtraction, multiplication, and division. They apply their understandings of models for decimals, decimal notation, and 
properties of operations to add and subtract decimals to hundredths.
Grade 5 Sampler Items 1 and 2
Instructional Resources/Tools 

Illuminations: Order of Operations Bingo, from the National Council of Teachers of Mathematics. Instead of calling numbers to play Bingo, you call (and write) numerical expressions to be evaluated for the numbers on the Bingo cards. The operations in this lesson are addition, subtraction, multiplication, and division; the numbers are all single-digit whole numbers. This resource will continue to build on the standard of 5.OA.1. 

http://illuminations.nctm.org/LessonDetail.aspx?ID=L643, from the National Council of Teachers of Mathematics, the lesson will have students develop an understanding of equality, use a pan balance (number) to determine equivalence of numeric expressions involving the order of operations (including exponents) and develop algebraic understanding as expressions are simplified and recorded step by step.
http://www.k-5mathteachingresources.com/support-files/targetnumberdash5.oa1.pdf. This activity can be modified to allow students to demonstrate equivalent expressions without focusing on the evaluation of the expression.  Partner A will use 5 numbers and mathematical symbols/operations to create an expression with a whole number solution.  Partner B must create a different expression with an equivalent solution.  Once completed, repeat but Partner B will go first.

http://www.k-5mathteachingresources.com/support-files/5.oa2.pdf. This resource includes algebraic expressions.  

Resources:

Ohio Department of Education. Model Curriculum. March, 2011.

http://www.education.ohio.gov 
Arizona Department of Education. Mathematics Resources and Common Core Standards. June, 2011.

http://www.azed.gov/standards-practices/mathematics-standards/ 
North Carolina State Board of Education. Elementary and Middle Grades Resources

http://www.ncpublicschools.org/curriculum/mathematics/scos/ 
Tools for the Common Core Standards. CCSSM Progressions. April, 2011

http://commoncoretools.me/category/progressions/ 


Grade 5 Sampler Item 3

	Domain: 
	Number and Operations - Fractions 

	Cluster
	Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 

	Standards: 
	5.NF.7a Apply and extend previous understandings of division to divide unit fractions by whole numbers and whole numbers by unit fractions.1 

a. Interpret division of a unit fraction by a non-zero whole number, and compute such quotients. 

For example, create a story context for (1/3) ÷ 4, and use a visual fraction model to show the quotient. Use the relationship between multiplication and division to explain that (1/3) ÷ 4 = 1/12 because (1/12) × 4 = 1/3. 

	Standards for Mathematical Practice:


	MP.1. Make sense of problems and persevere in solving them.

MP.2. Reason abstractly and quantitatively.

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

MP.4. Model with mathematics.
MP.5. Use appropriate tools strategically. 

MP.6. Attend to precision.

MP.7. Look for and make use of structure. 

MP.8. Look for and express regularity in repeated reasoning

	 

	Instructional Strategies 

In fifth grade, students experience division problems with whole number divisors and unit fraction dividends (fractions with a numerator of 1) or with unit fraction divisors and whole number dividends. Students extend their understanding of the meaning of fractions, how many unit fractions are in a whole, and their understanding of multiplication and division as involving equal groups or shares and the number of objects in each group/share. In sixth grade, they will use this foundational understanding to divide into and by more complex fractions and develop abstract methods of dividing by fractions.

Division Example: Knowing the number of groups/shares and finding how many/much in each group/share
· Four students sitting at a table were given ⅓ of a pan of brownies to share. How much of a pan will each student get if they share the pan of brownies equally? 

· The diagram shows the ⅓ pan divided into 4 equal shares with each share equaling ¹⁄₁₂ of the pan. 

   [image: image1.png][




Use calculators or models to explain what happens to the result when dividing a unit fraction by a non-zero whole number.

Present problem situations and have students use models and equations to solve the problem. It is important for students to develop understanding of multiplication and division of fractions through contextual situations. 

Students may believe that multiplication always results in a larger number. Using models when multiplying with fractions will enable students to see that the results will be smaller. 

Additionally, students may believe that division always results in a smaller number. Using models when dividing with fractions will enable students to see that the results will be larger. 

Grade 5 Sampler Item 3
Included in the standards document are critical areas for each grade. Grade 5 CRITICAL AREA OF FOCUS #1: 
Students develop fluency with addition and subtraction of fractions and develop understanding of the multiplication of fractions and of division of fractions in limited cases (unit fractions divided by whole numbers and whole numbers divided by unit fractions). Students apply their understanding of fractions and fraction models to represent the addition and subtraction of fractions with unlike denominators as equivalent calculations with like denominators. They develop fluency in calculating sums and differences of fractions, and make reasonable estimates of them. Students also use the meaning of fractions, of multiplication and division, and the relationship between multiplication and division to understand and explain why the procedures for multiplying and dividing fractions make sense. (Note: this is limited to the case of dividing unit fractions by whole numbers and whole numbers by unit fractions.) 
Instructional Resources/Tools 
Divide and Conquer - Students can better understand the algorithm for dividing fractions if they analyze division through a sequence of problems starting with division of whole numbers, followed by division of a whole number by a unit fraction, division of a whole number by a non-unit fraction, and finally division of a fraction by a fraction (addressed in Grade 6). 

http://learnzillion.com/lessons/130-divide-unit-fractions-drawing-pictures- Video explanation and visual model of dividing a unit fraction by a non-zero whole number

http://www.oercommons.org/courses/visual-fractions/view - Rational Numbers are better understood when seen. Multiple activities and models showing connections between fractions and picture representations.



Resources:

Ohio Department of Education. Model Curriculum. March, 2011.

http://www.education.ohio.gov 
Arizona Department of Education. Mathematics Resources and Common Core Standards. June, 2011.

http://www.azed.gov/standards-practices/mathematics-standards/ 
North Carolina State Board of Education. Elementary and Middle Grades Resources

http://www.ncpublicschools.org/curriculum/mathematics/scos/ 
Tools for the Common Core Standards. CCSSM Progressions. April, 2011

http://commoncoretools.me/category/progressions/ 

