2009-2010 CCPS Elementary Mathematics Grade 5 Instructional Guide 


	Enduring Understandings:

Students will understand that:

· Language can be used to describe, compare and label.

· Patterns, strategies, and formulas help solve problems accurately.

· Numbers can be represented in many ways.

· Place value helps determine relationships between numbers.


	Essential Questions:

· How do patterns, strategies, and formulas help solve problems accurately?

· Why are numbers represented in different ways?

· How does place value help determine the value of numbers?
	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?


	Vocabulary:

decimal

expanded form

greater than

hundredths

less than

period

place value

standard form

thousandths

whole numbers


Cluster 5.1 Place value



	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background

Reading

	Competency Cluster 5.1

Number relationships-Place Value

	August/September

Total Days – 10

	
	
	Scott Foresman

Pages 2E-2F

McGraw Hill

Page 1i

TSC-Math

Place Value

Pages 47 – 49, 107, 184 - 186

	Read and write standard form and expanded notation for numbers through hundred millions 


	1 day
	4,5,10,14- 16,

20,21,50


	4-6
	

	Read, write and represent decimals on a number line using decimals with no more than two decimal places (0-100) 


	3 days
	8,14-16,20,

21


	8-13
	

	Compare and order decimal numbers with or without the symbols (  >, <, = ) using no more than four decimals and no more than three decimal places and numbers (0-100).


	2 days
	12,13,17,20,

21


	6-9, 16-23
	

	Round whole numbers and decimals


	2 days
	26-31,34,35,51
	28-31
	

	Problem Solving and Process Standards
	Ongoing
	
	
	


	Enduring Understandings:

Students will understand that:

· Language can be used to describe, compare and label.

· Patterns, strategies, and formulas help solve problems accurately.

· Polygons can be measured in many ways.

· Estimation can be used to determine the reasonableness of an answer.
· Mathematical properties show number relationships.


	Essential Questions:

· How do patterns, strategies, and formulas help solve problems accurately?

· How does knowing place value help add and subtract whole numbers and decimals accurately?

· When and why do we use rounding and estimating?

· How do you solve for an unknown?

· How can mathematical properties and rules be used to solve problems?
	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?
	Vocabulary:

addend

addition

algebraic expression

associative property

commutative property

decimal

difference 

equation 

estimation

function table

greater than

identity property

inequalities

less than

operation

perimeter

place value

polygons

subtraction

sum

unknown


                        Cluster 5.2  Computation (Addition and Subtraction)



	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background

Reading

	Competency Cluster 5.2

Computation-  Addition and Subtraction

	September

Total Days – 11


	
	
	Scott Foresman

Page 2F

Page 526E

McGraw Hill

Page 22c

TSC-Math

Addition

Subtraction

Pages 84 – 88, 108 -109

Decimals

Pages 196 - 201

	*Students should be proficient with addition and subtraction facts.


	Ongoing
	
	
	

	Explain and apply number relationships using the properties of operations, including associative, commutative, and identity


	1 day
	22-25
	34-35
	

	Add and subtract whole numbers and decimals

a. Add decimals, including money with no more than four addends and no more than three decimal places in each addend (0-1000)

b. Subtract decimals including money with a minuend and subtrahend with no more than three decimal places (0-1000)

c. Estimate and determine the perimeter of polygons with no more than eight sides using whole numbers (0 – 500).


	4 days
	36-41

46-47

50-51

38-39

40-41

540-541

546-547


	23-26

498-500
	

	Use estimation to determine the sum of no more than three addends or the difference of a minuend and a subtrahend (No more than 3 decimal places, 0-1000)


	1 day
	
	
	


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background

Reading

	Competency Cluster 5.2

Computation-  Addition and Subtraction (continued)

	
	
	
	 

	Write and identify expressions

a. Represent unknown quantities with one unknown and one operation (+, -, x, ( with no remainders) using whole numbers (0-100) and money ($0-$100)

b. Determine the value of algebraic expressions with one unknown and one operation using whole numbers (0- 1000).

c. Use parenthesis to evaluate a numeric expression.

(Make connection to Order of Operations)


	1 day
	108-109

112-113

172-173
	402-405

406-407
	

	Identify, describe, extend and create numeric patterns and  functions to:

a. Interpret or write the rule for a one-operation (+, -, x, ( with no remainders) function table using whole numbers or decimals with no more than two decimal places (0-1000)


	1 day
	106-107
	408-410
	

	Identify, write or solve and apply equations and inequalities

a. Represent relationships by using the appropriate relational symbols (<, >, =) and one operational symbol (+, -, x, ( with no remainders) on either side using whole numbers (0-400)

b. Find the unknown in an equation with one operation (+, -, x, ( with no remainders) using whole(numbers 0 – 2,000)


	2 days
	108-109

112-113
	402-405
	

	Problem Solving and Process Standards
	Ongoing
	
	
	


	Enduring Understandings:

Students will understand that:

· Language can be used to describe, compare and label.

· Patterns, strategies, and formulas help solve problems accurately.

· Figures can be measured in many ways.

· Mathematical properties show number relationships.

· Estimation can be used to determine the reasonableness of an answer.


	Essential Questions:

· How do patterns, strategies, and formulas help solve problems accurately?

· How does place value help you estimate and multiply whole numbers or money?

· How do you solve for the unknown?

· How can numbers be sorted and classified?

· How can mathematical properties and rules be used to solve problems?
	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?
	Vocabulary:

algebraic expression

area

associative property

commutative property

composite number

decimal

distributative property

equation 

estimation

factor

function table

greater than

identity property

inequalities

inverse operation

less than

 multiple

multiplication

operation

perimeter

place value

prime numbers

product

unknown

value

zero property


Cluster 5.3  Computation (Multiplication)


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background

Reading

	Competency Cluster 5.3

Multiplication Computation of Whole Numbers and Decimals

	Oct./Nov.

Total Days – 22

	
	
	Scott Foresman

Pages 124E – 124F

Pages 526E – 526F

McGraw Hill

Pages 52i, 74c, 496i
TSC-Math

Pages 104-105, 113 – 123, 129 – 130, 198 - 199

	Demonstrate proficiency with multiplication and division facts


	Ongoing
	64-65
	54-55
	

	Explain and apply number relationships using the properties of operations, including associative, commutative, distributive, identity, zero and multiplicative inverse (connect to fractions)
(make connection to communicating mathematically)


	2 days
	66-67

70-71

76
	62-65

56-57
	

	Use estimation to determine the product of one 1-digit factor with the other factor having 3 or 4 digits


	1 day
	68-69
	66-68
	

	Multiply a 3-digit factor by another factor with no more than 2-digits using whole numbers (0-10,000)


	2 days
	72-75

77

83
	58-60
	

	Estimate the product of a decimal in monetary notation by a single digit whole number. 


	1 day
	
	
	

	Multiply a decimal in monetary notation by a single digit whole number (0 – 100)


	3 days
	
	76-78
	

	Use number theory concepts of primes and composites (0-100), factors, prime factorization, and multiples to show number relationships


	2 days
	162-167
	
	

	Estimate and determine the area of rectangles with whole numbers (0–200). 


	1 day
	550-551
	502-504
	

	Find the area or perimeter of a closed figure drawn on a grid (0-50)
	1 day
	558
	500-509
	


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background

Reading

	Competency Cluster 5.3

Multiplication Computation of Whole Numbers and Decimals (continued)
	
	
	
	

	Estimate and determine the volume of a rectangular prism using manipulatives and formulas


	2 days
	550-553
	550-552
	

	Identify, describe, extend, or create numeric patterns or functions to:

a. Interpret or write the rule for a one-operation (+, -, x, ( with no remainders) function table using whole numbers or decimals with no more than two decimal places (0 – 1,000)

b. Complete/create a function table with a one-operation (+, -, x, ( with no remainders) rule with using whole numbers or decimals with no more than two decimal places (0 – 200) to solve a real world problem.

c. Apply a given two-operation rule (+, -, x) for a pattern using whole numbers (0 – 100)


	3 days
	106-107

176-177
	408-410
	

	Write or evaluate expressions to:

a. Represent unknown quantities with one unknown and one operation (+, -, x, ( with no remainders) using whole numbers (0- 1,000) or money ($0-$100)

b. Determine the value of algebraic expressions with one unknown and one operation (x, ( with no remainders) and a replacement set of whole numbers no more than nine (0 – 100) and the number for the unknown is no more than 9.

c. Use parenthesis to evaluate a numeric expression

    (Make connection to Order of Operations)

	1 day
	100-105

172-173
	Ch 17: 400-407
	

	Identify, write or solve equations or inequalities to:

a. Represent relationships by using the appropriate relational symbols ((, (, () and one operational symbol (+, -, x) using whole numbers (0 – 400)

b. Find the unknown in an equation with one operation (+, -, x, ( with no remainders) using whole numbers (0 – 2,000)
	1 day
	108-109

112-113
	
	


	Enduring Understandings:

Students will understand that:

· Language can be used to describe, compare and label.

· Patterns, strategies, and formulas help solve problems accurately.

· Estimation can be used to determine the reasonableness of an answer.


	Essential Questions:

· How do patterns, strategies, and formulas help solve problems accurately?

· How is multiplication involved in estimating or solving division problems?

· How do you solve for an unknown?

· How can mathematical properties and rules be used to solve problems?
	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?


	Vocabulary:

algebraic expressions

decimal

dividend 

divisible

divisor

equation 

estimation

function table

greater than

inequalities

inverse operation

less than

operation

 place value

quotient

remainders

unknown


Cluster 5.4  Computation (Division)




	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background

Reading

	Competency Cluster 5.4

Division Computation of Whole Numbers and Decimals

	Nov./Dec.

Total Days – 18

	
	
	Scott Foresman 

Pages 130E-130F

Page 200E-200F

McGraw Hill

Pages 106i, 122c

TSC-Math

Pages 124 – 128,   200 - 201

	Demonstrate proficiency with multiplication and division facts


	Ongoing
	
	
	

	Identify and use rules of divisibility for 2, 3, 5, 9, or 10 with whole numbers (0 – 10,000) 


	1 day
	162-163
	200-201
	

	Use estimation to determine the quotient of a dividend having no more than three digits and a 1-digit divisor using whole numbers (0- 5,000)


	1 day
	138-141
	110-112

123-125
	

	Divide up to 4-digit dividends by 2-digit divisors using whole numbers (0 – 10,000


	6 days
	202-221
	126-128
	

	Interpret quotients (including remainders) with no more than a 3-digit dividend by a 1 or 2-digit divisor using whole numbers (0 – 1,000)


	1 day
	152

214

168
	114-117
	

	Divide decimals by whole numbers using one- and two- digit divisors



	3 days
	160-161

232-237
	132-134
	

	Identify, describe, extend, or create numeric patterns or functions to:

a. Interpret or write the rule for a one-operation (+, -, x, ( with no remainders) function table using whole numbers or decimals with no more than two decimal places (0 – 1000)

b. Complete/create a function table with a one-operation (+, -, x, ( with no remainders) rule with using whole numbers or decimals with no more than two decimal places (0 – 200) to solve a real world problem
	2 days
	106-107

176-177
	408-410
	


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background

Reading

	Competency Cluster 5.4 (continued)

Division Computation of Whole Numbers and Decimals
	
	
	
	

	Write or evaluate expressions to:

Represent unknown quantities with one unknown and one operation (+, -, x, ( with no remainders) 
      a.   using whole numbers (0- 1,000) or money ($0-$100).

c. Determine the value of algebraic expressions with one unknown and one operation (x, ( with no remainders) and a replacement set of whole numbers no more than nine (0 – 100) and the number for the unknown is no more than 9.

d. Use parenthesis to evaluate a numeric expression

           (Make connection to Order of Operations)

	1 day
	100-105

172-173
	400-405

406-407
	

	Identify, write or solve equations or inequalities to:

a. Represent relationships by using the appropriate relational symbols ((, (, () and one operational symbol (+, -, x, ( with no remainders) using whole numbers (0 – 400)

b. Find the unknown in an equation with one operation (+, -, x, ( with no remainders) using whole numbers (0 – 2,000)


	1 day
	108-109

112-113
	
	

	Problem Solving and Process Standards
	Ongoing
	
	
	


	Enduring Understandings:

Students will understand that:

· Language can be used to describe, compare and label.

· Patterns, strategies, and formulas help solve problems accurately.

· Data can be collected, organized, displayed and analyzed. 

· Events have outcomes that can be predicted.


	Essential Questions:

· How do patterns, strategies, and formulas help solve problems accurately?

· What is the best way to display and organize data to answer questions?

· What can you tell from the data?

· How are the outcomes of an event predicted and represented?
	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?


	Vocabulary:

bar graph

circle graph

double bar graph

equally likely

frequency table

line graph

mean

measure of central tendency

median

mode 

outcome

probability

range

stem and leaf plot

tree diagram




Cluster 5.5  Probability and Statistics


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background

Reading

	Competency Cluster 5.5

Knowledge of  Probability and Statistics


	Dec./Jan.

Total Days – 13

	
	
	Scott Foresman 

Pages 258E-258F

McGraw Hill

Pages 150i, 172c

TSC-Math

Pages 320 – 338, 339 – 357



	Conduct surveys and gather relevant data and compare data sets to answer a question


	1 day
	260-261
	150-153

172-173
	

	Organize, display, and analyze data using:

a. Stem and leaf plots with no more than 20 pieces of data points using whole number (0-100)

b. Line plots with no more than 20 pieces of data with a range of no more than 20 using whole numbers (0-200)

c. Double bar graphs with no more than four categories and intervals of 1, 2, 5, or 10 using whole numbers (0-100)

d. Double Line graphs with y-axis having intervals of 1, 2, 4, 5, or 10 and x-axis with no more than 10 time intervals using whole numbers (0-100)

e. Determine appropriate type of graph to effectively display data


	3 days/ Ongoing
	270-273,

288-291

260-261,

288-291

262-265

291,294

288-289


	178-179

152-153

160-162

164-166

180-181


	

	Read circle graphs with no more than 4 categories and data in whole numbers or percents which are multiples of five (0-100)


	1 day
	286-287
	658-660
	


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background

Reading

	Competency Cluster 5.5

Knowledge of  Probability and Statistics (continued)


	
	
	
	

	Find the median, mode and range of a data set and explain how these measures are different


	1 day
	282-285
	154-157
	

	Apply the measures of central tendency to find the mean (with no remainders) of a given data set with no more than eight pieces of data using whole numbers (0-1000)


	1 day
	282-285
	154-157
	

	Determine possible outcomes of two independent events with no more than four outcomes each, using an organized list or tree diagram.


	2 days
	300-301
	602-611

614-615
	

	Find the probability of an event with equally likely 

   outcomes and express the probability as a fraction with no more than 20 outcomes


	2 days
	302-303
	606-608
	

	Problem Solving and Process Standards
	Ongoing
	
	
	


All Competencies up to this point will be assessed on the January Assessment.
	Review for January Assessment

Administer January Assessment


	2 days

2 days




	Enduring Understandings:

Students will understand that:

· Language can be used to describe, compare and label.

· Patterns, strategies, and formulas help solve problems accurately.

· Fractions can be represented in many ways.

· Estimation determines if an answer is reasonable.
	Essential Questions:

· How do patterns, strategies, and formulas help solve problems accurately?

· Why are fractions represented differently?

· How are fractions combined and separated?

· How does estimation help determine if an answer is reasonable?


	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?
	Vocabulary:

denominator

equivalent form 

estimation

factor

greater than

 improper fractions

least common denominator

less than

mixed numbers

multiple

numerator

operation

percents

proper fractions 

simplest form


Cluster 5.6 Computation ( Fractions)

        

	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background

Reading

	Competency Cluster 5.6

Number Relationships and Computation:  Fraction Concepts

	Jan. Feb.

Total Days – 21

	
	
	Scott Foresman 

Pages 392E - 392F

McGraw Hill

Pages 198i, 218c, 250i, 270c

TSC-Math

Pages 131 – 159, 188, 190, 192, 202 - 203

	Read, write, and represent fractions or mixed numbers with denominators as factors of 24 using symbols, words, or models (0 – 200)




	2 days
	394-401
	206-208
	

	Represent mixed numbers on a number line using mixed numbers with denominators of 2, 3, 4, 5, 6, 8, 10 (0-10)


	1 day
	404-405

430-431
	230
	

	Compare and order no more than four fractions or mixed numbers with denominators that are factors of 100 with or without using the symbols ((, (, () (0 – 100)


	3 days
	404-405

418-423
	224-225

234-236
	

	Identify the greatest common factor which is no more than 10 of two whole numbers (0 – 100)


	2 days
	414-415
	204-205

212
	

	Identify a common multiple or the least common multiple of no more than four single digit whole numbers.


	2 days
	464-465
	220-223
	

	Add and subtract proper fractions or mixed numbers with denominators as factors of 24 and answers in simplest form 

   (0 – 20)


	6 days
	416-417
	251-254

258-264

271-283
	

	Use estimation to solve problems with fractions


	1 day
	402-403
	286-287
	

	Identify or determine equivalent forms of proper fractions with denominators that are factors of 100, decimals, or percents (0-200)


	2 days
	410-413
	212-213

226-227
	

	Compute 10, 20, 25, 50 and 100 percent of a number 


	2 days
	668-671
	630-640
	


	Enduring Understandings:

Students will understand that:

· Language can be used to describe, compare and label.

· Patterns, strategies, and formulas help solve problems accurately.

· Figures can be identified, described, and classified by their attributes.

· Figures can be represented, transformed and measured.


	Essential Questions:

· How do patterns, strategies, and formulas help solve problems accurately?

· In what ways can figures be compared and classified?

· How does the new figure help us determine what transformation was used?

· How does the understanding of types of angles help you measure accurately?


	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?


	Vocabulary:

 acute                                      polygon          

angle                               quadrilateral area                                           radius      

attribute                                         ray  

chord                       rectangular prism

circle                   rectangular pyramid

closed figured                      reflection

cone                                             right

congruent figure                     rotation

coordinate plane            similar figure

cube                                          square

cylinder                              symmetry

diagonal                    three-dimension 

diameter                      transformation

edges                                 translation

faces                                    trapezoid

line                                         triangle

line segment             triangular prism

obtuse                   triangular pyramid

ordered pairs                          vertices

parallel lines                           volume

parallelogram

perimeter

perpendicular

point


Cluster 5.7 Geometry


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background

Reading

	  Competency Cluster 5.7

Knowledge of Geometry

	Feb. / March

Total Days 18

	
	
	Scott Foresman 

Pages 326E – 326F

McGraw Hill

Pages 448c, 470c, 496i, 514c, 540i, 558c

TSC-Math

Pages 204 - 251

	Identify, describe and draw acute, right, and obtuse angles, parallel line segments and perpendicular line segments given their dimensions using whole numbers (0 – 20) or angle measurements (0 - 180()


	3 days
	328-331

430-341

336-337


	450-452

472-474
	

	Analyze properties of plane geometric figures to:

a. Identify and describe parallel or perpendicular lines or line segments in geometric figures or pictures. 

b. Identify a polygon with no more than eight sides as part of a composite figure comprised of triangles or quadrilaterals.

c. Identify and describe the radius and diameter of a circle


	1 day
	346-348


	462-465
	

	Measure angles to the nearest degree using protractors.


	1 day
	342-344


	458-460

491
	

	Compare triangles by sides and by angles.


	2 days
	332-335


	456-457
	

	Compare or classify quadrilaterals - squares, rectangles, rhombi, parallelograms, or trapezoids by sides or angles.


	2 days
	332-335


	
	

	Analyze properties of solid geometric figures to:

a. Identify and classify pyramids or prisms as triangular pyramids, rectangular pyramids, triangular prisms, or rectangular prisms by the number of edges, faces, or vertices.

b. Identify and classify prisms or pyramids as triangular or 

      rectangular by the base.
	1 day
	594-601


	542-547
	


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background

Reading

	Competency Cluster 5.7

Knowledge of Geometry (continued)
	
	
	
	

	Analyze the relationship between plane geometric figures and surfaces of solid geometric figures to:

a. Compare rectangles to rectangular prisms

b. Compare triangles/ rectangles to triangular prisms

c. Compare circles/rectangles to cylinders


	1 day
	58-601
	542-545

547
	

	Analyze similar figures to identify or describe geometric figures with the same shape and different size.


	1 day
	360-362
	476-477
	

	Analyze translations, reflections, and rotations of geometric figures using translation along a vertical line, reflection over a horizontal line, or rotation 900 or 1800   around a given point


	1 day
	364-366
	478-481
	

	Create a graph in the first quadrant of a coordinate plane using ordered pairs of whole numbers (0-50)


	1 day
	174-175
	164-166
	

	Review perimeter, area and volume (See Cluster 3)


	2 days
	558
	498-509

574-575
	

	Problem Solving and Process Standards
	Ongoing
	
	
	


	Enduring Understandings:

Students will understand that:

· Language can be used to describe, compare and label.

· Patterns, strategies, and formulas help solve problems accurately.

· Measurement is precise.
· Estimation can be used to determine the reasonableness of an answer.


	Essential Questions:

· How do patterns, strategies, and formulas help solve problems accurately?

· How does what we measure determine how we measure?

· How do you decide when to estimate or find the precise measurement?

· How do units within one system relate to each other?


	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?


	Vocabulary:

attribute

capacity

customary

elapsed time

estimation

gallon

gram

hours

metric

minutes

ounce

pint 

quarter hour

second


Cluster 5.8  Measurement


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background

Reading

	Competency Cluster 5.8

Knowledge of Measurement
	March/April

Total Days – 13
	
	
	Scott Foresman 

Pages 526E – 526F

Pages 592E – 592F

McGraw Hill

Pages 350i, 370c

TSC-Math

Length: pages 253, 257 – 260, 264, 277

Capacity: pages 265 – 268, 277

Mass: pages 268 – 269, 277

Time: pages 252 – 260, 265 – 269,    270 – 271, 275 – 280



	Use standard units and select appropriate tools within the customary and metric system to measure objects to the nearest 1/8 inch or millimeter


	4 days
	528-535
	358-360

372-373


	

	Calculate equivalent measurements to:

a. Determine start, elapsed, and end time to the nearest minute

b. Determine equivalent units of measurement using seconds, minutes, and hours, or pints, quarts, and gallons


	5 days
	562-567

614-615
	352-355

362-364


	

	Estimate and determine weight to the nearest ounce or gram


	1 day
	620-621
	362-364

374-376


	

	Estimate and determine capacity to the nearest ounce

 
	1 day
	624-625
	362-364
	

	Problem Solving and Process Standards
	Ongoing
	
	
	


	Enduring Understandings:

Students will understand that:

· Language can be used to describe, compare and label.

· Patterns, strategies, and formulas help solve problems accurately.

· Equal quantities can be represented in many ways.


	Essential Questions:

· How do patterns, strategies, and formulas help solve problems accurately?

· Why do fractions change when they are multiplied and divided?

· How can equal quantities be represented ?

· When multiplying and dividing decimals, how do I know  my answer is reasonable?

· How does multiplying and dividing fractions compare to multiplying and dividing whole numbers?
	Process Standards Essential Questions:

· What strategies could be used to solve this problem? Why?

· How do you know that your answer makes sense?

· How can you prove that your answer is correct?

· What math words can be used to explain your ideas?

· How does this relate to…………………?

· How can problems and answers be represented in a variety of ways?
	Vocabulary:

decimal

 denominator

equivalent fractions 

estimation

formula

greater than

improper fractions

inverse operation

least common multiple

less than

mixed numbers

multiple

numerator

operation

percents

proper fraction

ratio

simplest form




Cluster 5.9 Computation (Multiplying and Dividing Fractions and Decimals)


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background

Reading

	Competency Cluster 5.9
Fractions and Decimals
	April - May
Total Days – 14

	
	
	Scott Foresman 

Page 392F

Page 458F

Page 644F

McGraw Hill

Pages 300i, 320c, 646c

TSC-Math

Pages 150, 167 – 172,179 – 180, 198 – 199, 200 - 201

	Estimate and multiply fractions and  express in simplest form using denominators as factors of 24 not including 24 (0-20)

	6 days
	494-501


	302-308

312-314

316-317

322-329


	

	Estimate and multiply decimals using a decimal with no more than 3 digits multiplied by a 2 digit decimal (0-1000)

	4 days
	88-89


	80-85
	

	Estimate and divide decimals using a decimal with no more than 5 digits divided by a whole number with no more than 2 digits without annexing zeros (0-1000)
(Make a connection: express remainders as whole numbers, fractions and decimals)

	4 days
	230-237


	132-134
	

	Problem Solving and Process Standards

	Ongoing
	
	
	


All Competencies up to this point will be assessed on the May Assessment.
	Review for May Assessment

Administer May Assessment


	2 days

2 days




        


The calculator can also play a significant role in decimal concept development.  The fact that the calculator counts 0.8, 0.9, 1, 1.1 instead of 0.8, 0.9, 0.10, 0.11 should give rise to the question, “Does this make sense?  Why?”


When identifying the largest decimal number from a given list, the most common error is to select the number with more digits, which is the incorrect application of whole-number ideas.  Some students pick up the idea that digits far to the right represent very small numbers.  They then incorrectly identify numbers with more digits as smaller.  Both errors reflect a lack of conceptual understanding of how decimals are constructed.








Things to Consider from TSC








Cluster 1 Background from TSC


	Sets of ten (and tens of tens) can be perceived as single entities.  These sets can then be counted and used as a means of describing quantities.  This is the major principle of base-ten numeration.  The positions of digits in numbers determine what they represent – which size group they count.  This is the major principle of place-value numeration.


	The symbols 3.75 and 3 ¾ represent the same quantity, yet on the surface the two appear quite different.  Linking the ideas of base-ten fractions and decimals can be extremely helpful for children.  





Big Ideas from TSC


There are patterns to the way that numbers are formed.  For example, each decade has a symbolic pattern reflective of the 1-to-9 sequence.


The groupings of ones, tens and hundreds can be taken apart in different ways.


“Really Big” numbers are best understood in terms of familiar real-world referents. (example: the number of people that would fill a local sports stadium)


Decimal numbers are simply another way of writing fractions.  Both notations have value.  Maximum flexibility is gained by understanding how the two symbol systems are related.


The base-ten place-value system extends infinitely in two directions: to tiny values as well as to large values.  Between any two place values, the ten-to-one ratio remains the same.


The decimal point is a convention that has been developed to indicate the units position.  The position to the left of the decimal point is the unit being counted as singles or ones.








The challenge for teachers is to devise lessons in which all children will develop strategies that are useful.


A strategy is most useful to students when it is theirs, built on and connected to concepts and relationships that they already own.


If student know the addition facts but not the subtraction facts, more effort should be placed on developing the addition-subtraction connection.


The terms borrowing and carrying are obsolete and conceptually misleading.  The word regroup also offers no conceptual help to students.  A preferable term is trade. Ten ones are traded for a ten.  A hundred is traded for 10 tens.  Trading makes sense with the use of base-ten pieces when, in fact, pieces must be traded; for example, a ten piece is traded in for 10 ones pieces.


 Students should become adept at estimating decimal computations well before they learn to compute with paper and pencil.








Things to Consider from TSC








Cluster 2 Background from TSC





Basic facts for addition refer to combinations where both addends are less than 10.  Mastery of a basic fact means that a child can give a quick response (approximately 3 seconds) without resorting to nonefficient means, such as counting.  Children simply need to construct efficient mental tools that will help them.	





Big Ideas from TSC


Number relationships provide the foundation for strategies that help students remember basic facts.  For example, knowing how numbers are related to 5 and 10 helps students master facts such as 3 + 5 (think of a ten frame) and 8 + 6 (since 8 is 2 away from 10, take 2 from 6 to make 10 + 4 = 14).


Flexible methods of computation involve taking apart and combining numbers in a variety of ways.


Invented strategies are flexible methods of computing that vary with the numbers and situation.


Flexible methods for computation require a good understanding of the operations and properties of the operations.


The traditional algorithms are clever strategies for computing that have been developed over time.


Addition and subtraction with decimals are based on the fundamental concept of adding and subtracting the numbers in like position values – a simple extension from whole numbers.








        


For multiplication, the ability to break numbers apart in flexible ways is even more important than in addition or subtraction.  The distributive property is a concept that is important in multiplication computation.  Students require ample opportunities to develop these concepts by making sense of their own ideas and those of their classmates.


When using models for multidigit multiplication, introduce different representations (one at a time) as ways to explore multiplication until you are comfortable that the class has a collection of useful ideas.


Algebraic thinking also involves learning different ways to represent functions.  Functional relationships can be represented in real context, in a chart or table, with a graph, with an equation and with words.  Each different representation offers a different way to think about relationships and, thus, helps us to better understand them.





Things to Consider from TSC








Cluster 3 Background from TSC





When studying properties, the emphasis should be on the ideas and not terminology or definitions.


Estimation should play a significant role in developing an algorithm for multiplication.





Big Ideas from TSC


Invented strategies are flexible methods of computing that vary with the numbers and situation.  Flexible methods of computation involve taking apart and combining numbers in a variety of ways.  Most of the partitions of numbers are based on place value or “compatible” numbers-number pairs that work easily together.


Flexible methods for computation require a good understanding of the operations and properties of the operations.


The traditional algorithms are clever strategies for computing that have been developed over time.  Each is based on performing the operation on one place value at a time with transitions to an adjacent position.


Multiplication and division of two numbers will produce the same digits, regardless of the positions of the decimal point.  As a result, for most practical purposes, there is no reason to develop new rules for decimal multiplication and division.  Rather, the computations can be performed as whole numbers with the decimal placed by way of estimation.


Functions are a special type of relationship or rule that uniquely associates members of one set with members of another set.  For example, double or two times is a functional relationship on the set of all numbers.  It associates the number 3 with 6 and 2386 with 4772.  


Symbolism, especially involving equations and variables, is used to express generalizations of patterns and relationships.


Variables are symbols that take the place of numbers or ranges of numbers.  They have different meanings depending on whether they are being used as representations of quantities that vary or change, representations of specific unknown values, or placeholders in a generalized expression or formula.


Equations and inequalities are used to express representations between two quantities.  Symbolism on other side of the equation or inequality represents a quantity.








        


 It is helpful to place division tasks in contextual story problems and let students model the problems in ways that make sense to them.


There are two concepts of division.  There is the partitioning or fair-sharing idea and there is the measurement or repeated subtraction concept.  Students should be challenged to solve both types of problems.


There are alternatives to the traditional division algorithm explained on pages 124-127 in TSC that are worth taking the time to read over and explore.


Division can be approached in a manner exactly parallel to multiplication.  In fact, the best approach to a division estimate generally comes from thinking about multiplication rather than division.





Things to Consider from TSC








Cluster 4 Background from TSC





All children are able to master the basic facts once they have constructed an efficient method for producing a fact answer.  An efficient strategy is one that can be done mentally and quickly.  Drill of inefficient methods does not produce mastery.


Big Ideas from TSC


The traditional algorithms are clever strategies for computing that have been developed over time.  Each is based on performing the operation on one place value at a time with transitions to an adjacent position.  These algorithms work for all numbers but are often far from the most efficient or useful methods of computing.


Multiplication and division of two numbers will produce the same digits, regardless of the positions of the decimal point.  As a result, for most practical purposes, there is no reason to develop new rules for decimal multiplication and division.  Rather, the computations can be performed as whole numbers with the decimal placed by way of estimation.


Functions are a special type of relationship or rule that uniquely associates members of one set with members of another set.  


Variables are symbols that take the place of numbers or ranges of numbers.  They have different meanings depending on whether they are being used as representations of quantities that vary or change, representations of specific unknown values, or placeholders in a generalized expression or formula.








      


Students should be given opportunities to generate their own questions, decide on appropriate data to help answer these questions, and determine methods for collecting the data.  Avoid gathering data simply to make a graph.  When students formulate the questions they want to ask, the data they gather become more and more meaningful.  How they organize the data and the techniques for analyzing them have a purpose.


Gathering data can mean using data that have been collected by others.  For example, newspapers, almanacs, sports record books, maps and various government publications are sources of data that may be used to answer student questions.


A big conceptual idea in data analysis can be referred to as the shape of data; a sense of how data are spread or grouped, what characteristics they have, and what they tell us in a global way about the population from which they are taken.


Statistical techniques provide a numeric picture of the shape of the data.  The numbers can be thought of as measures of the shape.








Things to Consider from TSC








Cluster 5 Background from TSC





Students should see that the primary purpose of data, either in graphical form or in numeric form, is to answer questions about the population from which the data are drawn.  That means that a good data analysis program will emphasize the selection of graphs and statistics that best answers realistic questions.	





Big Ideas from TSC


A collection of objects with various attributes can be classified or sorted in different ways.  A single object can belong to more than one class.  Classification is the first step in the organization of data.


Data are gathered and organized in order to answer questions about the populations from which the data come.  With data from only a sample population, inferences are made about the population– the larger the sample, the greater the confidence in inferences made.


Data sets can be analyzed in various ways to provide a sense of the shape of the data, including how spread out they are (range) and how they are centered (mean, median, mode).


Measures that describe data with numbers are called statistics.  Data can be organized in various graphical forms to visually convey information.  The use of a particular graph or statistic can mediate what the data tell about the population.


The occurrence of a future event can be characterized along a continuum from impossible to certain.


The probability of an event is a number between 0 and 1 that is the measure of the chance that a given event will occur.  


The relative frequency of outcomes of an event (experimental probability) can be used as an estimate of the exact probability of an event.  The larger the number of trials, the better the estimate will be.


Two events are either independent or dependent.  If the occurrence of one event does not influence the occurrence of the other event, they are called independent.  Two events are dependent events if the occurrence of one has an impact on the occurrence of the other.








        


It is important to give students ample opportunity to develop fraction number sense and not immediately to start talking about common denominators and other rules of computation.


Premature attention to rules for fraction computation has a number of serious drawbacks.  


None of the rules helps students think about the operations and what they mean.


Armed only with rules, students have no means of assessing their results to see if they make sense.


Surface mastery of rules in the short term is quickly lost.


When mixed together, the myriad rules of fraction computation soon become a meaningless jumble.





Things to Consider from TSC








Cluster 6 Background from TSC





	The area of fractions is where students often give up trying to understand and resort instead to rules.  This lack of understanding is then translated into untold difficulties with fraction computation, decimal and percent concepts, the use of fractions in measurement, and ratio and proportion concepts.


	We can use a student’s understanding of what operations mean to give meaning to fraction computation.  However, a firm understanding of fractions is the most critical foundation for fraction computation.  Without this foundation, students will be learning rules without reasons, an unacceptable goal.





Big Ideas from TSC


Fractional parts are equal shares or equal-sized portions of a whole or unit.  A unit can be an object or a collection of things.  More abstractly, the unit is counted as 1.  On a number line, the distance from 0 to 1 is the unit.


Fractional parts have special names that tell how many parts of that size are needed to make the whole.  


The more fractional parts used to make a whole, the smaller the parts.


The denominator of a fraction indicates by what number the whole has been divided in order to produce the type of part under consideration.  Thus the denominator is a divisor.  The numerator of a fraction counts or tells how many of the fractional parts are under consideration.


Two equivalent fractions are two ways of describing the same amount by using different-sized fractional parts.


The meanings of each operation on fractions are the same as the meanings for the operations on whole numbers.  Operations with fractions should begin by applying these same meanings to fractional parts.


For addition and subtraction, it is critical to understand that the numerator tells the number of parts and the denominator is the type of part.


Estimation of fraction computations is tied almost entirely to concepts of the operations and of fractions.  A computation algorithm is not required for making estimates.  Estimation should be an integral part of computation development to keep students’ attention on the meanings of the operations and the expected size of the results.











Recently, the vanHiele Levels of Geometric thought have become the most influential factor in the American geometry curriculum.  This model is a five-level hierarchy of ways we understand spatial ideas.  Each of the five levels describes the thinking processes used in geometric contexts.  The levels describe how we think and what type of geometric ideas we think about, rather than how much knowledge we have.  A significant difference from one level to the next is the objects of thought – what we are able to think about geometrically.





Most students in elementary are at a level 0 or 1.  The levels are not age dependent.  The only way to move from one level to the next is through geometric experience.  Therefore, it may be helpful to read pages 206 - 210 in TSC for descriptions and instruction implications for levels 0 and 1.





Describing transformations on a coordinate grid can be done as an alternative method of introducing translations or as a follow-up to that discussion.





Things to Consider from TSC








Cluster 7 Background from TSC


It is useful to think of your geometry objectives in terms of two quite different yet related frameworks: spatial reasoning (spatial sense) and the specific content (benchmarks).  Spatial sense can be defined as an intuition about shapes and the relationships among shapes.  Spatial sense includes the ability to visualize objects and spatial relationships – to turn things around in your mind.  The typical belief is that you are born with spatial sense.  This is not true.  Rich experiences with shape and spatial relationships, when provided consistently over time, can and do develop spatial sense.





Big Ideas from TSC


 What makes shapes alike and different can be determined by an array of geometric properties.  For example, shapes have sides that are parallel, perpendicular, or neither; they have line symmetry, rotational symmetry, or neither; they are similar, congruent or neither.


Shapes can be moved in a plane or in space.  These changes can be described in terms of translations (slides), rotations (turns) or reflections (flips).


Shapes can be seen from different perspectives.  The ability to perceive shapes from different viewpoints helps us understand relationships between two- and three-dimensional figures and mentally change the position and size of shapes.


Shapes can be described in terms of their location in a plane or in space.  Coordinate systems can be used to describe these locations precisely.








      


A basic understanding of measurement suggests three steps to help children develop a conceptual knowledge of measuring.  (explained in more detail on pages 253 – 256 in TSC)


Decide on the attribute to be measured.


Select a unit that has that attribute.


Compare the units, by filling, covering, matching, or some other method, with the attribute of the object being measured.


Three broad goals relative to standard units of measure can be identified:(explained in more detail on pages 275 – 278 in TSC)


Familiarity with the unit.


Ability to select an appropriate unit.


Knowledge of a few important relationships between units.





Things to Consider from TSC








Cluster 8 Background from TSC


A goal for the elementary teacher is to help students understand what it means to measure length, volume, area, and weight, and to help students understand the most important measuring instrument for young children – the ruler.  Familiarity with a few standard units is another goal.





Big Ideas from TSC


Measurement involves a comparison of an attribute of an item or situation with a unit that has the same attribute.  Lengths are compared to units of length, time to units of time, areas to units of area, and so on.  Before anything can be measured meaningfully, it is necessary to understand the attribute to be measured.


Meaningful measurement and estimation of measurement depend on a personal familiarity with the unit of measure being used.


Estimation of measures an the development of personal benchmarks for frequently used units of measure help students increase their familiarity with units, prevent errors in measurement, and aid in the meaningful use of measurement.


Measurement instruments are devices that replace the need for actual measurement units.  It is important to understand how measurement instruments work so that they can be used correctly and meaningfully.


Area and volume formulas provide a method of measuring these attributes by using only measures of length.


Area, perimeter and volume are related to each other, although not precisely or by formula.





        


Too often, the process of rounding numbers is taught as an algorithm without any reflection on why the algorithm makes sense.  Students come to believe that to “round” a number means to do something to it or change it in some way.  In reality, to round a number means that you substitute a “nice” number as an approximation for the cumbersome original number.


Multiplication of fractions should first be explored with your students using models.  Pages 167 – 170 in TSC go into detail about how to scaffold this approach with your students.


Estimation should play a significant role in developing an algorithm for multiplication (including decimals).  The method of placing the decimal point in a product by way of estimation is more difficult as the product gets smaller.  There is a conceptual rationale for counting the decimal places.  However, it focuses attention on the smallest part of the product and provides absolutely no practice with estimation.   


Division can be approached in a manner exactly parallel to multiplication.  In fact, the best approach to a division estimate generally comes from thinking about multiplication rather than division.





Things to Consider from TSC








Cluster 9 Background from TSC


Although generalizations from whole numbers can confuse students (when applied to fractions), you should realize that their ideas about the operations were developed with whole numbers.  Students need to build on their ideas of whole-number operations.  We can use their understanding of what the operations mean to give meaning to fraction computation.


Big Ideas from TSC


The meanings of each operation on fractions are the same as the meanings for the operations on whole numbers.  Operations with fractions should begin by applying these same meanings to fractional parts.


For multiplication by a fraction, it is useful to recall that the denominator is a divisor.  This idea allows us to find parts of the other factor.


Estimation of fraction computations is tied almost entirely to concepts of the operations and of fractions.  A computation algorithm is not required for making estimates.  Estimation should be an integral part of computation development to keep students’ attention on the meanings of the operations and the expected size of the results.


Multiplication and division of two numbers will produce the same digits, regardless of the position of the decimal point.  As a result, for most practical purposes, there is no reason to develop new rules for decimal multiplication and division.  Rather the computations can be performed as whole numbers with the decimal point placed by way of estimation.








