2009-20010 CCPS Elementary Mathematics Grade 1 Instructional Guide


	Enduring Understandings:

Students will understand that:

· Patterns are everywhere.

· Patterns can be represented and transferred in a variety of ways.

· Data can be collected and organized in a variety of ways.

· Data can be used to answer questions.

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

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


	Essential Questions:

· Why is this a pattern? 

· Why is this not a pattern?

· How can a pattern be shown in a different way?

· Why do we collect data?

· How can you collect and organize data?

· What can you tell from the data on the graph?


	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

Data 

Fewer 

Growing

More

Pattern

Picture graph

Repeating

Survey

Table

Tally




	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background Reading

	Competency Cluster 1.1

Patterns, Graphs


	Aug./Sept.

Total Days - 10

	
	
	Scott Foresman 

Page 1F

Page 279F

McGraw Hill

Pages 1K-1L

Pages 193C-193D

TSC-Math

Repeating Patterns, Data

Pages 276, 310, 313, 317, 324

	Identify patterns in real world situations


	
	
	
	

	Create and extend patterns using models (symbols, shapes, designs, pictures and kinesthetically {such as clap/snap} with no more than 3 different objects), expose to growing patterns


	5 days


	R11-R14; 27-28; 33-34


	NA 5-6


	

	Transfer a repeating pattern from one medium to a different medium using no more than three different objects in the core of the pattern (ex. 2 shells, 1 fish transfers to AAB)


	
	29-32


	439-440


	

	Interpret data contained in picture graphs using a variety of categories with 1:1 intervals


	5 days
	
	
	

	Gather data to answer questions


	
	309-314


	6-7


	

	Collect data by conducting surveys


	
	
	5,8,11


	

	Collect, organize, display and interpret data using tally charts, picture graphs, bar graphs and tables


	
	
	205-206

195-200


	

	Use vocabulary words more and fewer in relation to interpreting graphs


	
	R15-16

251-252


	
	

	*****Integrate graphing skills throughout the year
	
	
	
	


Cluster 1.2 Number Relationships
	Enduring Understandings:

Students will understand that:

· Numbers can be represented in many ways.

· Numbers can be compared and ordered.

· Numbers can be counted in many ways.

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

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


	Essential Questions:

· How can the number ______ be represented?

· How can objects be counted?

· How can numbers be sequenced?

· How can we compare and classify numbers?

· How can estimation help us solve problems?

· How do you know if your answer makes sense?
	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:

After

Before

Between

Compare

Digit

Estimate

Greater than

Less than

Number line

Order

Ordinal numbers

Skip-counting

Set






	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background Reading

	 Competency Cluster 1.2

Number Relationships


	Sept./Oct.

Total Days - 30

	
	
	Scott Foresman 

Page 1E

Pages 239C-239F

McGraw Hill

Pages 15C-15D

Pages 29C-29D

Pages 235C-235D

TSC-Math

Number Concepts

Pages 37, 42, 54, 284



	Rote count forward and backward beginning with numbers other than 1

Skip counting by 10’s, 5’s (continue all year)

· Make connection to daily opening (days in school)

	3 days
	243-244
	37-39

220, 241-242


	

	Understand the concepts before, after, and between


	2 days
	263-264


	41-42


	

	Use concrete materials to compose (put together) and decompose (take apart) quantities up to 20


	2 days
	
	
	

	Identify multiple representations for a number such as 12, 6+6, dozen (continue all year)


	1 day
	297-298


	237-238


	

	Demonstrate instant recognition of quantities in patterned sets: (using a five cube train, 4 red and 1 blue or 3 red and 2 blue is still five)


	2-3 days


	299-300


	71-76, 81


	

	Identify and represent numbers to 20 using concrete and pictorial representations 


	3 days
	
	20-22


	

	Use the numbers 5 and 10 as anchors in relationship to other numbers (continue through January)


	1 day
	21-22
	
	

	Demonstrate subitization to 10 (instant recognition of a quantity without counting using dot cards, 10 frames and dot cubes)
	1 day
	9-10

249-250
	225-226
	


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background Reading

	Competency Cluster 1.2

Number Relationships Continued …


	
	
	
	

	Read, write and represent whole numbers to 50 (continue all year)
	4 days
	
	
	

	Identify and sequence objects using ordinal numbers through tenth


	2 days
	240, 267-268


	239-240, 243-244


	

	Read, write and represent whole numbers to 50 on a number line using manipulatives, symbols and a fifty chart

-Estimate the location on a number line


	4 days
	
	17-19

31-34


	

	Estimate quantities up to 50 and use the term about
	1 day
	
	
	

	Compare, order and describe whole numbers through 50 using greater than, less than, and equal to 


	3days
	23-24
	
	

	Select appropriate operational and relational symbols to express relationships (greater than, less than, equal to)


	
	
	35-36
	


	Enduring Understandings:

Students will understand that:

· Problems can be represented and solved accurately using a variety of strategies.

· Numbers can be combined and separated.

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

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


	Essential Questions:

· How can numbers be combined and separated?

· How are addition and subtraction related?

· What strategies can be used to solve this problem and why? 

· How do you know if an answer makes sense?
	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:

Add

Addend

Difference

Equal

Estimate

Minus

Number line

Number sentence

Plus

Strategy

Subtract

Sum

Set



Cluster 1.3& 1.4 Computation:  Addition & Subtraction



	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background Reading

	Competency Clusters 1.3 & 1.4

Computation: Addition and Subtraction


	Oct./Nov.

Total days - 30
	
	
	Scott Foresman 

Page 43A-43F

Pages 89A-89F

Pages 123C-124F

McGraw Hill

Pages 49C-49D

Pages 69K-69L

Pages 83C-83D

Pages 101C-101D

Pages 117C-117D

Pages 141K-141L

Pages 157C-157D

Pages 175C-175D

TSC-Math

Operation Meaning

Pages 65, 70

Basic Facts

Pages 94, 99, 106, 117, 165

	Use models, manipulatives and make drawings to show addition facts


	3 days
	47-50, 53-54, 97-98


	57-58
	

	Use models, manipulatives and make drawings to show subtractions facts


	3days
	63-66, 69-70, 11-112


	129-130
	

	Use strategies to add and subtract basic math facts such as counting on, counting back, zero, making ten, doubles, and near doubles


	7 days
	91-96, 103-106, 67-68


	89-90, 121-122, 143-146, 159-162


	

	Find the sum of three addends with emphasis on combining addition strategies.


	2 days
	139-140

437-438
	
	

	Identify the concept of inverse operation with addition and subtraction (fact families, number triangles)
	3 days
	
	123-126, 165-166, 177-180, 183-184, 321-322
	

	Find the missing number in an addition and subtraction sentence with numbers less than 10 by using pictures or manipulatives


	5 days
	83, 96, 126


	87-88, 181-182


	

	Solve a given word problem based on addition or subtraction concepts 


	5 days
	45-46, 55-56
	
	

	Tells or write a story that models addition and subtraction

   (continue all year)
	
	
	
	


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background Reading

	Competency Clusters 1.3 & 1.4

Computation: Addition and Subtraction Continued…

	
	
	
	

	Select appropriate symbols and operations to solve simple problems


	2 days
	71-72, 51-52


	
	

	Demonstrate quick recall of all addition facts with addends to 10 and sums to 10 after ongoing addition strategy instruction


	Ongoing
	427-428


	94
	

	Demonstrate quick recall of all subtraction facts with minuends to 5  after ongoing addition strategy instruction


	Ongoing
	
	301-304


	


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:

· Numbers can be represented in many ways.

· Numbers can be compared and ordered.

· Numbers can be counted in many ways.

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

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


	Essential Questions:

· How can the number ______ be represented?

· How can objects be counted?

· How can numbers be sequenced?

· How can numbers be sorted?

· How can we compare and classify numbers?

· How can estimation help us 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:

Digit

Estimate

Even

Expanded form

Number line

Odd

Ones

Order

Place value

Standard Form

Tens



Cluster 1.5 Numbers to 100


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background Reading

	Competency Cluster 1.5

Numbers to 100


	Dec./Jan.

Total Days – 25
	
	
	Scott Foresman 

Pages 239C-239F

Pages 279A-279E

McGraw Hill

Pages 217K-217L

Pages 235C-235D

TSC-Math

Number Concepts

Pages 56, 58, 123, 124, 127, 129, 142

	Count to 100


	Ongoing
	
	
	

	Read, write, and represent whole numbers to 100 and beyond using symbols, words, and models (continue all year)


	3 days
	245-246


	227-228


	

	Use 100 chart and place value chart to increase understanding of numbers to 100


	7 days
	303


	243-244


	

	Identify the place value of a digit in a whole number


	4 days
	281-284


	219-222


	

	Express numbers in expanded notation using tens and ones


	1 day
	285-290


	223-224


	

	Identify numbers as even and odd


	1 day
	265-266
	245-246
	

	Represent and analyze numeric patterns using skip counting by 2’s, 5’s and 10’s 


	3 days
	295-296
	
	

	Represent and analyze numeric patterns using skip counting forwards and backwards by 10’s starting with a multiple of 10 and using manipulatives 


	3 days
	243-244

255-258


	
	

	Review skip counting by 5’s and 10’s starting with any whole number using manipulatives and a hundreds chart 


	3 days
	273
	
	


Cluster 1.6  Money

	Enduring Understandings:

Students will understand that:

· Money has value.

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

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


	Essential Questions:

· How do we determine the value of a set of coins?

· How can money values be compared?
	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:

Coin

Compare

Dime

Dollar

Nickel

Penny

Quarter

Set

Value




	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background Reading

	Competency Cluster 1.6

Measurement-Money


	Feb./March

Total Days - 18

	
	
	Scott Foresman 

Pages 329A-329F

McGraw Hill

Pages 253C-253D

Pages 269C-269D

TSC-Math

Money

Page 150

	Identify, name, compare and determine the value of a given set of mixed coins through one dollar and use the knowledge to solve problems including adding and subtracting money

Make connection to counting by 5’s and 10’s and to 100 chart
	18 days
	331-341, 343-355
	255-264, 271-279
	


	Enduring Understandings:

Students will understand that:

· Objects can be divided into equal parts.

· Sets of objects can be divided into equal parts.

· Events can have various outcomes.

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

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


	Essential Questions:

· What is a fraction?

· What does the value of a fraction show?

· How can fractions be represented?

· What are the possible outcomes for an event?

· How do you determine if an outcome is likely/unlikely, or certain/impossible?
	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:

Certain

Denominator

Fair share

Fraction

Impossible

Likely

Numerator

Fourths

Halves

Thirds

Outcome

Part

Predict

Set

Unlikely

Whole




Cluster 1.7 Fractions


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background Reading

	Competency Cluster 1.7

Fractions

	March

Total Days – 6

	
	
	Scott Foresman 

Pages 155C-155D

Page 155F

Page 363F

McGraw Hill

Pages 451K-451L

TSC-Math

Fractions

Pages 252, 254, 256, 262

Probability

Pages 332, 337

	Read, write and represent fractions as parts of a single region using symbols and models with denominators of two and four (halves and fourths)

· Review fair share and equal parts from Kindergarten 
· Make connection to symmetry and money

	2 days


	181-186


	453-460


	

	Read, write and represent halves and fourths as parts of a set using pictures and models 


	2 days
	187-188


	463-464


	

	Identify numerator and denominator of a fraction


	
	
	463A


	

	Recognize an event may have more than one outcome such as a coin having head or tails

Make connection to fraction (one out of two; one half)


	1 day
	183, 185


	477-478


	

	Make predictions for everyday events using the terms likely and unlikely; certain, or impossible


	1 day
	364, 401-404
	479-484
	


	Enduring Understandings:

Students will understand that:

· Figures can be described and compared by their attributes.

· Words describe where things are in space.

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

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


	Essential Questions:

· How can you describe and sort geometric figures?

· How can shapes be created, combined, or divided?

· How can position or movement of an object be described?
	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:

Attributes

Circle

Combine

Cone

Congruent

Corner

Cylinder

Face

Flip

Geometry

Left

Plane figure

Pyramid

Rectangle

Rectangular prism

Rhombus

Right

Slide

Solid figure

Sphere

Square

Symmetry

Triangle

Turn


Cluster 1.8 Geometry


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background Reading

	Competency Cluster 1.8

Geometry


	March/April

Total Days – 11


	
	
	Scott Foresman 

Pages 155A-155B

Page 155E

McGraw Hill

Pages 407C-407D

Pages 427C-427D

TSC-Math

Geometry

Pages 186, 188

	Identify, name and compare plane geometric figures (triangles, circles, squares, rectangles and rhombi) by sorting and describing their attributes


	3 days
	165, 167,  307-308
	409-410


	

	Combine and subdivide squares and triangles

· Make connection to fractions and symmetry

	1 day
	
	413
	

	Sketch, trace and create models of circles, triangles, squares, rectangles and rhombi using a variety of materials including technology


	1 day
	166, 168
	435-436
	

	Identify and describe objects that are congruent (the same size and shape)


	1 day
	168-170
	417-418
	

	Recognize slides, flips and turns using pictures and other simple objects


	1 day
	173-174, 198
	435-436
	

	Show symmetry by building, cutting, folding, and drawing simple shapes


	2 days
	171-172
	437-438
	

	Identify and compare solid geometric figures (cubes, spheres, cylinders, pyramids, cones and rectangular prisms) by sorting and describing their attributes


	1 day
	157-158
	411
	

	Sort and describe geometric figures by their attributes (number of sides, corners, flat, curved)


	1 day
	159, 160, 167
	412
	


	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background Reading

	Competency Cluster 1.8

Geometry Continued…


	
	
	
	

	Identify the number of flat faces on a geometric figure


	
	
	
	

	Relate solid geometric figures to their plane geometric figure counterparts (ex. cube to square)


	
	161-162
	416
	

	Use direction, location and position words right and left


	
	R 10
	429
	


	Enduring Understandings:

Students will understand that:

· Problems can be represented and solved accurately using a variety of strategies.

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

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

· Numbers can be combined and separated.


	Essential Questions:

· What strategies can be used to solve this problem and why?

· How do you know if an answer makes sense?
	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:

2-digit number

Ones

Tens

Addend

Sum

Difference

Plus

Minus

Strategy

Set

Add

Subtract

Number Sentence

Number Line

Equal

Estimate




Cluster 1.9 Addition & Subtraction to 18



	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background Reading

	Competency Cluster 1.9

Computation: Adding and Subtracting Numbers to 18 and Adding and Subtracting 2 Digit Numbers


	April

Total Days – 13

	
	
	Scott Foresman 

Pages 415C-415F

Pages 457A-457F

McGraw Hill

Pages 293K-293L

Pages 311C-311D

Pages 511C-511D

TSC-Math

Operation Meaning

Pages 65, 70

Basic Facts

Pages 94, 99, 106, 117, 165



	Adding and subtracting 2 digit whole numbers without regrouping


	5 days
	459-464,471-476


	513-518, 521-522


	

	Addition facts to 18, re-emphasizing selecting and combining appropriate addition strategies: counting up, zero, doubles, near-doubles, and make-ten.


	3 days
	417-426


	491-494


	

	Subtraction facts with minuends to 9  re-emphasizing selecting and combining appropriate think-addition strategies: counting up/back, zero, doubles, near-doubles, and make-ten.


	2 days
	435-444


	499-500


	

	Find the missing number in addition/subtraction sentence with numbers less than 20 by using pictures and/or manipulatives


	3 days
	422
	181-182
	


Cluster 1.10 Measurement

	Enduring Understandings:

Students will understand that:

· Objects can be measured.

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

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


	Essential Questions:

· How does what we measure determine how we measure?

· How can we compare measurements?

· Why do we tell time?

· How do you know if a measurement makes sense?


	Process Standards Essential Questions:

· What strategies could you use to solve this problem? Why?

· How can you prove/show that your answer is correct?

· How can you use precise vocabulary to explain your ideas?

· How does this relate to…………………?

· How can problems/ solutions be represented in a variety of ways?


	Vocabulary:

Analog clock

Balance

Calendar

Cup

Degrees

Digital Clock

Estimate

Gallon

Half-hour

Hour

Inch

Length

Measure

Minute

Non-standard

Quarter-hour

Ruler

Scale

Thermometer

Time

Unit

Volume

Weight






	Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background Reading

	Competency Cluster 1.10

Measurement


	May

Total Days - 15


	
	
	Scott Foresman 

Pages 203A-203F

Pages 363A-363F

McGraw Hill

Pages 329C-329D

Pages 349C-349D

Pages 369K-369L

Pages 387C-387D

TSC-Math

Measurement

Pages 223, 225, 228, 234, 238, 241, 245



	Identify and use tools to measure: calendar, thermometer, analog and digital clocks, ruler, spring scale and bathroom scale, cups and gallons


	Ongoing
	
	
	

	Use tools to measure time to the hour, half hour and quarter hour, expose to 5 minute time intervals

· Make connection to counting by 5’s
· Make connection to symmetry and fractions for half-hour and time to the quarter hour

	5 days
	207 -208
	355-358, 361
	

	Compare the same time on analog and digital clocks to measure time to the hour, half hour and quarter hour


	1 day
	211-212
	333-338
	

	Estimate and measure length with nonstandard units and inch


	Ongoing
	365-370
	371-372
	

	Measure lengths of objects and pictures of objects to the nearest inch using a ruler


	2 days
	371-372
	373-374, 377-378
	

	Compare and order objects by weight in pounds using a spring scale and a bathroom scale


	2 days
	389-390
	389-390
	

	Read a thermometer to tell temperature to the nearest ten degrees Fahrenheit

· Make connection to counting by tens

	2 days
	395-396
	399
	


	 Benchmarks/Competencies
	Approximate

Time Frame
	Scott Foresman

2005
	McGraw Hill      2005
	Background Reading

	Competency Cluster 1.10

Measurement Continued…


	
	
	
	

	Estimate, measure, identify and compare volume/capacity using cups and gallons


	1 day
	383-384,

397-398


	391-392
	

	Describe objects by attributes such as length, weight, volume and capacity


	
	209-210
	339-342
	

	Read a calendar to identify days of the week and months of the year (ex. How many Tuesdays are in April? What day of the week is the 12th?)


	2 days
	225-228
	401-402
	


	Review for May Assessment

Administer May Assessment
	2 days

2 days


        Graphing


It is important to look at and discuss the type of graph that is used to display the data – different graphs tell us different things about the data.


Graphs convey factual information (number of students who like red) and also provide opportunities to make inferences (It would not be a good idea to paint the room green since no one likes green).  The difference between actual facts and inferences is an important idea in graph construction.





Patterns


Patterning activities should involve some form of physical materials so that students may test the extension of the pattern and make changes without the fear of being wrong.





Materials allow a trial-and-error approach to be used where as paper and pencil does not.





Things to Consider from TSC








Cluster 1 Background from TSC


	Algebra intended for K-8 focuses on patterns, relationships and functions, and the use of various representations to help students make sense of all sorts of mathematical situations.  As students become comfortable with these ideas and methods of representation, they will begin to utilize them in nearly all of mathematics, not just in a study of algebraic ideas.


	Data collection should always focus on answering a question of interest.  Teachers should try to avoid collecting data just for the purpose of making a graph.


Big Ideas from TSC


 Logical patterns exist and are a regular occurrence in mathematics.


Patterns can be recognized, extended, and generalized with both words and symbols.


The same pattern can be found in many different forms.


Patterns are found in physical and geometric situations as well as in numbers.


A variety of representations, such as graphs, can be used to illustrate mathematical situations and relationships.  These representations help in conceptualizing ideas and in solving problems.


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 of the population, inferences are made about the population. 


Different types of graphs and other data organizations provide different information about the data and, hence, the population from which the data were taken.











Cluster 2 Background from TSC





It takes time and lots of experiences for children to develop a full understanding of number that will grow and enhance all of the further number-related concepts of the school years.





Big Ideas from TSC


Counting tells how many things are in a set.  When counting a set of objects, the last word in the counting sequence names the quantity for that set. (cardinality principle)





 Numbers are related to each other through a variety of number relationships.  The number 7, for example, is more than 4, two less than 9, composed of 3 and 4 as well as 2 and 5, is three away from 10, and can be quickly recognized in several patterned arrangements of dots.  These ideas further extend to an understanding of 17, 57, and 370.





 Number concepts are intimately tied to the world around us.  Application of number relationships to the real world marks the beginning of making sense of the world in a mathematical manner.





There are four different types of relationships that children can and should develop with numbers:


spatial relationships: telling how many objects in a patterned arrangement without counting


one and two more, one and two less: more than just counting on; knowing 7 is one more than 6…


“benchmarks” of 5 and 10: develop relationships for 1 to 10 using the anchors of 5 and 10


part-part-whole relationships: conceptualizing a number being made up of two or more parts.











Things to Consider from TSC


A significant milestone for children occurs when they begin recognizing small patterned sets without counting.


The meaning attached to counting is the key conceptual idea on which all other number concepts are developed. (cardinality principle)


 The calculator provides an excellent counting exercise for young children because they see the numerals as they count.   


 A set of ten should play a major role in children’s initial understanding of numbers between 10 and 20.














Things to Consider from TSC


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.


It is critical that you do not introduce drill too soon.  Premature drill introduces no new information and encourages no new connections.


Before working on mastery of subtraction facts, it is a good idea to check students’ mastery of addition facts and see if they are beginning to make connections between addition and subtraction.  


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











Clusters 3 and 4 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).


Think addition is the most powerful way to think subtraction facts.  Rather than 12 “take away 5”, which requires counting backwards while keeping track of the number of counts, students can think 5 and what makes 12.  They might add up to 10 or they make think double 5 is 10 and so two more makes 7.


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.











 Physical models for base-ten concepts can play a key role in helping children develop the idea of “a ten” as both a single entity and as a set of ten units.  The models do not “show” the concept to the children.  The children must construct the concept and impose it on the model.


You cannot arbitrarily impose grouping by 10 on children.  We want children to experiment with showing amounts in groups of like size and come to an agreement that 10 is a very useful size to use.


We should not permit children to study place-value concepts without encouraging them to see number in the world about them.








Things to Consider from TSC








Cluster 5 Background from TSC





Place value understanding requires an integration of new and difficult-to-construct concepts of grouping by tens (the base-ten concept) with procedural knowledge of how groups are recorded in our place-value scheme, how numbers are written, and how they are spoken.





Big Ideas 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 for describing quantities.





The positions of digits in numbers determine what they represent - which size group they count.  This is the major principle of place-value numeration.





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.  














 If your students seem to have good concepts of smaller numbers but still have difficulties with the values of single coins, then your lessons should focus on purchase power – a dime can buy the same things that 10 pennies can buy.





 Working with coins requires not only adding up the values but also first mentally giving each coin a value and then ordering the coins.








Things to Consider from TSC








Cluster 6 Background from TSC





The names of our coins are conventions of our social system.  Students learn these names the same way that they learn the names of any physical objects in their daily environment – through exposure and repetition.


Big Ideas from TSC





The value of each coin is a convention that students must simply be told.  However, a student can say that a dime is worth 10 cents and not really understand what that means.  For these values to make sense, students must have an understanding of 5, 10, and 25.





Students need to be able to think of the quantities of 5, 10 and 25 without seeing countable objects.





A child whose number concepts remain tied to counts of objects is not going to be able to understand the values of coins.





The task of counting coins can be seen as skip counting or as addition.





        


There is substantial evidence to suggest that the use of models in fraction tasks is important.  Models can help students clarify ideas that are often confused in a purely symbolic mode.  Sometimes it is useful to do the same activity with two different models; from the viewpoint of the students, the activity is quite different.


During the discussions of students’ solutions is a good time to emphasize the vocabulary of fractional parts.  Students need to be aware of two aspects of fractional parts: (1) the number of parts and (2) the equality of the parts.


When partitioning sets, children frequently confuse the number of counters in a share with the name of the share.  Ex. 12 counters grouped into 4 sets of 3 shows fourths not twelfths.


The most important idea at the primary level with regard to probability is the idea that not all events occur with equal likelihood.  If we know the probability of two events, we can compare the chance of one event to the other.





Things to Consider from TSC








Cluster 7 Background from TSC





The first goal in the development of fractions should be to help children construct the idea of fractional parts of the whole – the parts that result when the whole or unit has been partitioned into equal-sized portions or fair shares.


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 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.  











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 188 – 192 in TSC for descriptions and instruction implications for levels 0 and 1.





Things to Consider from TSC








Cluster 8 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.








Cluster 9 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 on their fingers.  Children simply need to construct efficient mental tools that will help them.	


Big Ideas from TSC


Addition and subtraction are connected.  Addition names the whole in terms of the parts, and subtraction names a missing part.


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).


Think addition is the most powerful way to think subtraction facts.  Rather than 13 “take away 6”, which requires counting backwards while keeping track of the number of counts, students can think 6 and what makes 13.  They might add up to 10 or they make think double 6 is 12 and so one more makes 7.


All the facts are conceptually related.  You can figure out new or unknown facts from those you already know.








        


Using contextual problems and models should be the main teaching tools used to help students construct a rich understanding of addition and subtraction.


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.


It is critical that you do not introduce drill too soon.  Premature drill introduces no new information and encourages no new connections.


Keep track of what strategies different students are using to help you make groups that will benefit from the same types of practice and this will also allow you to know which students have not yet developed an efficient strategy for one or more collection of facts.


Before working on mastery of subtraction facts, it is a good idea to check students’ mastery of addition facts and see if they are beginning to make connections between addition and subtraction.  


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








Things to Consider from TSC








      


A basic understanding of measurement suggests three steps to help children develop a conceptual knowledge of measuring.  (explained in more detail on pages 225 – 227 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.





Measuring instruments such as rulers, scales and clocks are devices that make the filling, covering or matching process easier.





Things to Consider from TSC








Cluster 10 Background from TSC





A goal for the primary teacher is to help students understand what it means to measure length, volume, 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, 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.








