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Effective Mathematics Teaching Practices

1. Establish mathematics goals
to focus learning

Effective feaching of mathematics establishes clear goals for the
mathematics that students are learning, situates goals within
learning progressions, and uses the goals to guide instructional
decisions.

2. Implement tasks that
promote reasoning and
problem solving

Effective feaching of mathematics engages students in solving and
discussing tasks that promote mathematical reasoning and problem
solving and allows multiple entry points and varied solution
strategies.

3. Use and connect
mathematical representations

Effective feaching of mathematics engages students in making
connections among mathematical representations to deepen
understanding of mathematics concepts and procedures and as
fools for problem solving.

4. Facilitate meaningful
mathematical discourse

Effective tfeaching of mathematics facilitates discourse among
students to build shared understanding of mathematical ideas by
analyzing and comparing student approaches and arguments.

5. Pose purposeful questions

Effective feaching of mathematics uses purposeful questions to
assess and advance students’ reasoning and sensemaking about
important mathematical ideas and relationships.

6. Build procedural fluency
from conceptual
understanding

Effective feaching of mathematics builds fluency with procedures
on a foundation of conceptual understanding so that students, over
fime, become skillful in using procedures flexibly as they solve
contextual and mathematical problems.

7. Support productive struggle
in learning mathematics

Effective feaching of mathematics consistently provides students,
individually and collectively, with opportunities and supports to
engage in productive struggle as they grapple with mathematical
ideas and relationships.

8. Elicit and use evidence of
student thinking

Effective teaching of mathematics uses evidence of student thinking
fo assess progress foward mathematical understanding and to
adjust instruction continually in ways that support and extend
learning.

Smith

National Council of Teachers of Mathematics. (2014). Principles to actions: Ensuring
mathematical success for all. Reston, VA: Author.

Writing Team: Steve Leinwand, Daniel J. Brahier, DeAnn Huinker, Robert Q. Berry lll,
Frederick L. Dillon, Matthew R. Larson, Miriam A. Leiva, W. Gary Martin, and Margaret S.

www.nctm.org/principlestoactions
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Summary of Standards for Mathematical Practice

Questions to Develop Mathematical Thinking

1. Make sense of problems and persevere in solving ° How would you describe the problem in your own words?
them ° How would you describe what you are trying to find?2
° Interpret and make meaning of the problem ° What do you notice about...2
looking for starting points. Analyze what is given to ° What information is given in the problem?
explain to themselves the meaning of the ° Describe the relationship between the quantities.
problem. ° Describe what you have already tried. What might you
° Plan a solution pathway instead of jumping to a change?
solution. ° Talk me through the steps you've used to this point.
° Can monitor their progress and change the ° What steps in the process are you most confident about?
approach if necessary. ° What are some other strategies you might try?2
° See relationships between various representations. | e What are some other problems that are similar to this
° Relate current situations to concepts or skills one?
previously learned and connect mathematical ° How might you use one of your previous problems to help
ideas to one another. you begin?g
° Continually ask themselves, “Does this make ° How else might you organize...represent...show...¢ How
sense?” might this be helpful?
° Can understand various approaches to solutions.
2. Reason abstractly and quantitatively ° What do the numbers used in the problem represent?
° Make sense of quantities and their relationships. ) What is the relationship of the quantities?
° Are able to decontextualize (represent a situation ) How is related to 2
symbolically and manipulate the symbols) and ° What is the relationship between and [
contextualize (make meaning of the symbols in a ° What does mean fo you? (e.g. symbol,
problem) quantitative relationships. quantity,diagram)
) Understand the meaning of quantities and are ) What properties might we use to find a solution?
flexible in the use of operations and their ) How did you decide in this tfask that you needed to use...2
properties. . Could we have used another operation or property to
° Create a logical representation of the problem. solve this taske Why or why note
) Attends to the meaning of quantities, not just how
to compute them.
3. Construct viable arguments and critique the reasoning ) What mathematical evidence would support your
of others solution?
) Analyze problems and use stated mathematical ) How can we be sure that...2 / How could you prove
assumptions, definitions, and established results in that...2
constructing arguments. ) Will it still work if...2
° Justify conclusions with mathematical ideas. ) What were you considering when...2
° Listen to the arguments of others and ask useful ° How did you decide to try that strategy?
questions to determine if an argument makes ) How did you test whether your approach worked?2
sense. ° How did you decide what the problem was asking you to
) Ask clarifying questions or suggest ideas to finde (What was unknown?)
improve/revise the argument. . Did you try a method that did not worke Why didn't it
° Compare two arguments and determine correct work? Would it ever work? Why or why not?
or flawed logic. ° What is the same and what is different about...2
° How could you demonstrate a counter-example?
4. Model with mathematics ) What number model could you construct fo represent
) Understand this is a way fo reason quanfitatively the problem?
and abstractly (able to decontextualize and ) What are some ways to represent the quantities?
contextualize). ° What's an equation or expression that matches the
) Apply the math they know to solve problems in diagram..., number line..., chart..., table...2
everyday life. ) Where did you see one of the quantities in the task in your
) Are able to simplify a complex problem and equation or expression?
identify important quantities to look at ) Would it help to create a diagram, graph, table...2
relationships. ) What are some ways to visually represent...2
° Represent mathematics to describe a situation ° What formula might apply in this situation?
either with an equation or a diagram and interpret
the results of a mathematical situation.
° Reflect on whether the results make sense, possibly
improving/revising the model.
° Ask themselves, “How can | represent this
mathematically2” 10C
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Questions to Develop Mathematical Thinking

5. Use appropriate tools strategically
) Use available tools recognizing the strengths and

What mathematical tools could we use to visualize and
represent the situation?

limitations of each. . What information do you have?
) Use estimation and other mathematical knowledge | e What do you know that is not stated in the problem?
to detect possible errors. ° What approach are you considering trying firste
) Identify relevant external mathematical resources ) What estimate did you make for the solution?
to pose and solve problems. . In this situation would it be helpful to use...a graph...,
. Use technological tools to deepen their number line..., ruler..., diagram..., calculator...,
understanding of mathematics. manipulative?
° Why was it helpful to use...2
° What can using a show us that may not?
) In what situations might it be more informative or helpful fo
use...2
6. Attend to precision ) What mathematical terms apply in this situation?
) Communicate precisely with others and tfry to use ° How did you know your solufion was reasonable?
clear mathematical language when discussing their | o Explain how you might show that your solufion answers the
reasoning. problem.
) Understand meanings of symbols used in ) Is there a more efficient strategy?2
mathematics and can label quantities . How are you showing the meaning of the quantities?
appropriately. . What symbols or mathematical notations are important in
° Express numerical answers with a degree of this problem?
precision appropriate for the problem context. ° What mathematical language..., definitions..., properties
) Calculate efficiently and accurately. can you use to explain...2
° How could you fest your solution to see if it answers the
problem?
7. Look for and make use of structure ) What observations do you make about...2
° Apply general mathematical rules to specific ) What do you notice when...2
sifuations. ) What parts of the problem might you eliminate...,
° Look for the overall structure and patterns in simplify...2
mathematics. ) What patterns do you find in...2
° See complicated things as single objects or as ° How do you know if something is a pattern?
being composed of several objects. ) What ideas that we have learned before were useful in
solving this problem?
. What are some other problems that are similar to this one?
° How does this relate to...2
° In what ways does this problem connect to other
mathematical concepts?
8. Look for and express regularity in repeated reasoning ° Will the same strategy work in other situations?
° See repeated calculations and look for ) Is this always true, sometimes frue or never true?
generalizations and shortcuts. ° How would we prove that...2
° See the overall process of the problem and sfill ° What do you notice about...2
attend to the details. ) What is happening in this situation?
° Understand the broader application of patterns ° What would happen if...2
and see the structure in similar situafions. ° Is there a mathematical rule for...2
° Continually evaluate the reasonableness of their | o What predictions or generalizations can this pattern
infermediate results. supporte
° What mathematical consistencies do you notice?
T0C




Infroduction & Research Connections A4

What is fluency? Why do we need to adapt the way we instruct
and practice addition and subtraction?

Fluency is not synonymous with speed or memorization of facts. “Procedural fluency is a critical
component of mathematical proficiency. Procedural fluency is the ability to apply procedures
accurately, efficiently, and flexibly; to fransfer procedures to different problems and contexts; to
build or modify procedures from other procedures; and to recognize when one strategy or
procedure is more appropriate to apply than another. To develop procedural fluency, students
need experience in integrating concepts and procedures and building on familiar procedures as
they create their own informal strategies and procedures. Students need opportunities to justify
both informal strategies and commonly used procedures mathematically, to support and justify
their choices of appropriate procedures, and to strengthen their understanding and skill through
distributed practice” (NCTM, 2014).

Procedural fluency is more than memorizing facts or procedures, and it is more than
understanding and being able to use one procedure for a given situation. Procedural fluency
builds on a foundation of conceptual understanding, strategic reasoning, and problem solving
(NGA Center & CCSSO, 2010; NCTM, 2000, 2014). Research suggests that once students have
memorized and practiced procedures that they do not understand, they have less motivation to
understand their meaning or the reasoning behind them (Hiebert, 1999). Therefore, the
development of students’ conceptual understanding of procedures should precede and
coincide with procedural instruction. Although conceptual knowledge is an essential foundation,
procedural knowledge is important in its own right. All students need to have a deep and flexible
knowledge of a variety of procedures, along with an ability to make critical judgments about
which procedures or strategies are appropriate for use in particular situations (NRC, 2001, 2005,
2012; Star, 2005).

Effective teaching practices provide experiences that help students to connect procedures with
the underlying concepts and provide students with opportunities to rehearse or practice
strategies and to justify their procedures. Practice should be brief, engaging, purposeful, and
distributed (Rohrer, 2009). Too much practice too soon can be ineffective or lead to math anxiety
(Isaacs & Carroll, 1999). Analyzing students’ procedures often reveals insights and
misunderstandings that help teachers in planning next steps in instruction (NCTM 2014).”

Fluency: Simply Fast and Accurate? | Think Not! - Linda Gojak (NCTM Past-President) -
from NCTM Summing It Up, Nov. 1, 2012

“Our students enter school with the misconception that the goal in math is to do it fast and get it
right.

e Do we promote that thinking in our teaching without realizing it¢
e Do we praise students who get the right answer quickly?2
e Do we become impatient with students who need a little more time to think?2

As we strive for a balance between conceptual understanding and procedural skill with
mathematical practices, we must remember that there is a very strong link between the two. Our
planning, our instruction, and our assessments must build on and value that connection. Fluency
entails so much more than being fast and accurate!”



What is Fluency?

Adapted from Randall Charles, Heineman Blog, King/Bay-Williams & Gojak

math FLUE' CY means | need to
think and Communicate...
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e Accuracy: the ability to produce mathematically precise answers

e Efficiency: the ability to produce answers relatively quickly and easily “using strategic thinking to
carry out a computation without being hindered by many unnecessary or confusing steps in the
solution process” (Gojak, 2012)

e Appropriateness: the ability to select and apply a strategy/strategies that is/are appropriate for
solving the problem

e  Flexibility: the ability to think about a problem in more than one way (multiple strategies) and to
adapt or adjust thinking if necessary

Figure 1.1. What Procedural Fluency Is and What It Looks Like

Computing
with... What It Looks Like
Accuracy —————  Correct answer

— Time needed to solve is reasonable.
Efficiency
Procedural \Selected strategy “fits” the numbers
Fluency in the problem (i.e., Appropriate
Strategy Selection).
Flexibility Strategy is applied to new problems.

Strategy is adapted to better
fit the problem.

The four components (bolded) are interrelated. Appropriate strategy selection is
required for efficiency and flexibility.

Gina Kling & Jennifer Bay-Williams (2019) Math Fact Fluency: The Five Fundamentals
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What are the 3 phases of learning? A5

Adapted from Randall Charles, Heineman Blog, King/Bay-Williams & O'Connell/SanGiovanni

1

The first phase is concept learning or understanding. Here, the goal is for students
to understand the meaning of addition and subtraction, as well as the reciprocal 2=4+5
nature of these operations. In this phase, children focus on actions (i.e. putting -

sets together or taking them apart, using models that support 5 and 10, etc.) “ e
Students should be provided many hands-on opportunities to demonstrate a
deep understanding of addition and subtraction. Meaningful practice is usually 8-1=7
accomplished with tools (SMP 5, EMTP 3), models (SMP 4, EMTP 3), and purposeful :
discourse (SMP 3, EMTP 4). Conceptual understanding is the foundation to the ®P9® a
other two phases and complex mathematics in later grades. “Students with ®®0®
greater conceptual knowledge are more likely to use sophisticated strategies and
retrieve facts accurately (Heinemann Blog).”
y
10-4=6 W . -
T—— ' I X2 22
—00000 N 1 [2]3[4[5[6[7]8]a]i0

Phective Math Teaching Prachice ¢

Bulld procedural Huency from conceptual understanding

foundation of conceptudl understanding so that students, over time, bocome

 PHeotive toaching of wathematios builds Huohey with procedures on 4
skillkul W using procedures Hexby s they solve contextual and mathomatical
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What are the 3 phases of learning?

Adapted from Randall Charles, Heineman Blog, King/Bay-Williams & O'Connell/SanGiovanni

4

An important instructional bridge that is often neglected between concept 54+ G =2
learning and “know from memory” is the second phase, fact strategies. There are
two goals in this phase. First, students need to recognize and explain there are
clusters of addition and subtraction facts that relate in certain ways. Second,
students label their thinking and manipulative-based work with specific strategies

(i.,e. Doubles - 1). The activities in this book are designed to assist with this phase. ®

If you have students that are not ready, you will need to address the first phase of Strateav:
concept learning. “Effective teachers attend explicitly and directly to the Doubleger |
important conceptual issues students are more likely to encounter. They help

students develop important conceptual understandings. Research is clear that

effective strategies include counting strategies, conceptual subitizing, and 9+ 4=7
break-apart-to-make-ten” (Heinemann Blog). ooeoee
77T oo ooooeooooooooosoosoosoooooooos oeee

“When students only learn a single procedure, regardless of how i
quickly and accurately they can implement it, they are denied the |
opportunity to develop procedural fluency. Strategy selection, i
adaptation, and transference are critical to both procedural fluency and i

N\

_d

9+4=10+3
mathematical proficiency and must be a significant part of students' strateay:
experiences with the operations right from the beginning, with $+Y‘a+8g\/= M r: eﬁ?’b
oke a

learning basic facts” (Kling & Bay-Williams 2019). Combinations of 10

______________________________________________________________

The third phase is know from memory (automatically recall facts). Here the goal
is for students to master sums and differences so they can recall them efficiently,
accurately, and retain them over time. Students who have deep conceptual
understanding and can apply multiple strategies are more likely to be able to
recall addition and subtraction facts than students who simply memorize facts.
In this phase, students should:

° Have engaging practice opportunities that provide immediate
feedback (i.e. peer work like Partner Practice Pages so to avoid stafing
or writing sums or differences incorrectly over and over)

° Noft participate in timed tests as they do not measure or provide
effective practice for fluency

° Occasionally explain which strategy or strategies are appropriate to
help solve the problems
Set goals (short-term &/or long-term) e ————
Celebrate growth :0) !l Students need and deserve intentional and

|

: effective practice with ALL 3 phases. Please
I do not Jump to Phase 3 too quickly! £ Phases |
|
|
|
|

and 2 are done well, Phase 3 wil naturally £all
into place ond the learning will stickl



We Now Know More Ab

Teaching Student-Centered Mathematics - Van de walle, Bay-Williams, Lovin & Karp

“Some textbooks and teachers move from presenting concepts of addition and subtraction
straight to memorization of facts, feeling that developing strategies is not essential to learning
facts (Baroody, Bajwa, & Eiland, 2009). This “passage storage view" (the idea that children can
just store the facts when they are practiced extensively) means that children have 100 separate
addition facts for the various combinations of 0 through 9 that must be memorized and practiced
frequently. They may even have to memorize subtraction separately, bringing the total to over
200! There is strong evidence that this method simply does not work.”

“When students count on their fingers or make marks in the margins they have not mastered their
facts because they have not developed efficient methods of producing a fact answer based on
number relationships and reasoning. Drilling inefficient methods does not produce mastery!

Over many years, research supports the notion that basic fact mastery is dependent on the
development of reasoning strategies. These reasoning strategies are essential to fact
development.

Guided invention is an effective, research-informed method for developing fact mastery.
Teachers should design sequenced tasks and problems that will promote students’ invention of
effective strategies. Then, students need to clearly articulate these strategies and share them with
peers. This sharing is often best carried out in think-alouds, in which student talk through the
decisions they made and share counterexamples.”

Mastering the Basic Math Facts in Addition and Subtraction: Strategies, Activities &
Interventions to Move Students Beyond Memorization - O’'Connell & SanGiovanni

“In the past, much of mathematics was taught in a drill and practice style. Students were simply
asked to memorize their math facts, often without much attention to conceptual understanding.
Through worksheets filled with single-digit computations or lengthy flash card sessions, students
were asked to memorize addition and subtraction facts. Our goal in today’s math classrooms has
shifted from memorizing facts and procedures to increase understanding of math skills and
concepts. We want our students to be able to do mathematics, but we also want them to
understand the math they are doing.”

“The ability to recall items is enhanced when understanding is connected to the task. Memorizing
a chain of nonsensical words (e.g., sat chair red girls a in little the) is more difficult than
memorizing a sentence in which the words have meaning (e.g., A little girl sat in the red chair.).
Asking students to memorize dozens of number facts can be discouraging and confusing when
students view them simply as pairs of numbers. The understanding that 7 + 4 represents the
combined total of those two quantities, and that the sum is clearly close to 10 (e.g., Combinations
of 10), aids our ability to recall the sum.”

Planning, Teaching, and Assessing Culturally and Linguistically Diverse Children
Planning, Teaching, and Assessing Children with Exceptionalities

From Teaching Student-Centered Mathematics 2nd Edition Vol. 1 - vandeWalle, Lovin, Karp &
Bay-Williams

See the text: Chapter 5 (p. 54) and Chapter 6 (p. 70)

T10C



Limitations & Risks of Timed Mathematics Tests A7

Jennifer Bay-Williams & Gina Kling

“Timed tests offer little insight about how flexible students are in their use of strategies or even which
strategies a student selects. And evidence suggests that efficiency and accuracy may actually be
negatively influenced by timed testing. A study of nearly 300 first graders found a negative
correlation between timed testing and fact retrieval and number sense (Henry and Brown 2008).
Children who were frequently exposed to timed testing demonstrated lower progress toward
knowing facts from memory than their counterparts who had not experienced as many timed tests.
In fact, growing evidence suggests that timed testing has a negative impact on students” (Boaler
2012, Henry and Brown 2008, Ramirez et al. 2013).

Teaching Children Mathematics - Van de Wall et al., April 2014, pp 488 - 497

“In arecent study of 150 first and second graders, researchers measured students’ levels of math
anxiety, finding that children as young as first grade experienced it and that levels of math anxiety
did not correlate with grade level, reading level, or parental income (Ramirez et al. 2013). Other
researchers analyzed brain-imaging data from forty-six seven- to nine-year-old children while they
worked on addition and subtraction problems and found that those students who “felt panicky”
about math had increased activity in brain regions associated with fear. When those areas were
active, decreased activity took place in the brain regions that are involved in problem solving”
(Young, Wu, and Menon 2012).

Research Suggests that Timed Tests Cause Math Anxiety - Jo Boaler, 2014

“Evidence strongly suggests that timed tests cause the early onset of math anxiety for students
across the achievement range. Given the extent of math anxiety, math failure, and innumeracy in
the United States (Boaler 2009), such evidence is important for us all to consider.”

“Occuring in students from an early age, math anxiety and its effects are exacerbated over time,

leading to low achievement, math avoidance, and negative experiences of math throughout life
(Ramirez et al. 2013; Young, Wu, and Menon 2012). Educators have withessed the impact of math
anxiety for decades, but only in recent years have timed math tests been shown to be one cause
of the early onset of math anxiety. Indeed, researchers now know that students experience stress

on fimed tests that they do not experience when working on the same math questions in untimed

conditions” (Engle 2002).

Time Test Limitations When Compared to KCCRS/USD 259 Proficiency Scales

For Wichita Public Schools, proficiency scales are the bedrock for planning, instruction, meaningful
practice, learning checks, feedback, and grading. Timed computation tests do not fully align with
Level 3 proficiency with addition and subtraction fluency. WPS students are expected to
demonstrate all the components of fluency (accuracy, efficiency, flexibility and appropriateness -
which includes explaining strategies to apply and why/how they work). Therefore, learning checks
should include opportunities for students to defend this thinking. Teachers are encouraged to
collect this data unobftrusively as students are engaged in partner activities (ask students to name,
explain, and defend appropriate strategies).

T10C



A8
Some Big Ideas (Adapted from O’Connell & SanGiovanni)

e Ournumber system is a base-ten system:
o tenis abenchmark and friendly number,
o numbers can be represented as separate objects or a group of
10 objects, and
o adding 10 to a single-digit number will add one place value.

e Additionis a
o joining/combining,
o adding to and/or,
o part-part-whole process.

e Adding 1 to a quantity is the same as counting 1 more number or
counting forward in our counting process.

e Subftractionis a
o separation (taking away) or
o Ccomparison process.

e Subftracting 1 from a quantity is the same as counting 1 less or
counting backwards in our counting process.

e Addition and subtraction are inverse processes.

e Zero Property of Addition/ldentity Property of Addition: Zero added
to (or subtracted from) any number will result in a sum (or
difference) of the original number.

e Commutative Property: Changing the order of the addends does
not change the sum.

e Associative Property: Changing the grouping of addends does not
change the sum.



Meaningful & Effective Practice & Growth A9

(Adapted from Van de Walle, O'Connell/SanGiovanni, Bay-Wiliams/Kling, Boaler, & Sutton)
1. Have clarity of the state standards (targets on the scales) and set high expectations for all students
2. Provide engaging practice opportunities OFTEN

e Manipulatives, tools, games, drawing/writing, music, and connections to strategies increase knowledge and
engagement.

e Meaningful practice will strengthen strategies and make them increasingly automatic.
3. Expect student discourse and strategy retrieval

e Student discourse is critical to developing conceptual understanding of the operations, deep understanding
of the strategies, and Standard for Mathematical Practice 3 (construct viable arguments and critique the
reasoning of others).

e When students are involved in an exercise that is designed to practice a particular strategy, it is likely they will
use that strategy. Organize the students’ practice problems according to a selected strategy.
e Student discourse also includes immediate feedback (i.e., Partner Practice Pages).

4. Provide individualized practice (strategy practice and know from memory)

e  Often strategies are infroduced to the whole class. Different students will bring different number tools to the
task and will develop strategies at different rates. Once students are ready for practice and moving to the
‘know from memory stage,” opportunities will likely need to be individualized or practiced in small groups. A
large number of practice activities (strategy lessons games and Partner Practice Pages) will be needed to
support differentiation.

5. Enhance by conducting Number Talks

e Asstudents are learning addition and subtraction fact strategies, conduct Number Talks that allow for
application of those strategies. The Number Talks routine can be RICH and fruitful in multiple ways!

6. Avoid inefficient practice and assessments

eWorksheets and fimed tests do not fully measure fluency, often cause boredom, and can lead to math anxiety.

7. Offer review opportunities

e As students learn 2-3 new strategies, offer activities that review these strategies, where students select strategies
and explain why they are efficient and appropriate.

8. Share the learning targets often and set goals using them

eldeally, the teacher and students should set and monitor goals (student ownership) CELEBRATE THE SMALL

9. Collect data unobftrusively /UWM

eWhile students are doing partner activities or engaging in a Number Talk, unobtrusively collect data on a few
students, being sure to ask questions that align to the target on the scale (explaining strategies, efc.).

10. Expect, inspect, and respect mistakes

and celebrate growth! Mislakes IHroRTANT
A llow @
| hinking (o
Happen wATHON

IMPORTANT

IMPORTANT 4
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Foundational Numeration Skills B2

Students should not be made to work on their facts if they are still struggling with basic, foundational
number sense skills. For those students that consistently count on their fingers or must always “count
all” in order to find a correct answer to a simple addition or subtraction problem, the teacher will want
to focus on increasing their skill of subitization. Students must be proficient with perceptual and
conceptual subitizing before they can be expected to master the fluency levels that are necessary
with the basic facts.

Two Types of Subitizing
(From Subitizing: What is it? Why teach it? - Doug Clements)

Perceptual Subitizing

“Perceptual subitizing is closest to the original definition of subitizing: recognizing a number without using
other mathematical processes. For example, children might "see 3" without using any learned
mathematical knowledge. Perceptual subitizihg may involve mechanisms similar to those used by
animals. Two-year-old children show this ability clearly (Gelman and Gallistel 1978).

Perceptual subitizing also plays an even more primitive role, one that most of us do not even think about
because we take it for granted. This role is making units, or single "things," to count. This ability seems
obvious to us. However, "cutting out" pieces of experience, keeping them separate, and coordinating
them with number words is no small task for young children. Even when they count their fingers, for
example, they have to mentally "cut out" one part of the hand from the next to create units. They then

have to connect each of these units with one, and only one, number word.” ® o Py P '
° o0 o ®

® o ) ® .

. . Easy Medium Difficult

Conceptual Subitizing

“But how is it that people see an eight-dot domino and just “know" the total numbere They are using the
second type of subitizing. Conceptual subitizing plays an advanced-organizing role. People who "just
know" the domino's number recognize the number pattern as a composite of parts and as a whole. They
see each side of the domino as composed of four individual dofs and as "one four." They see the domino
as composed of two groups of four and as "one eight." These people are capable of viewing number
and number patterns as units of units (Steffe and Cobb 1988).

Spatial patterns, such as those on dominoes, are just one kind. Other patterns are temporal and
kinesthetic, including finger patterns, rhythmic, and spatial-auditory patterns. Creating and using these
patterns through conceptual subitizing help children develop abstract number and arithmetic strategies
(Steffe and Cobb 1988). For example, children use temporal patterns when counting on: "l knew there
were three more, so | just said, 'Nine . . . ten, eleven, twelve,' rhythmically gesturing three times, one

"beat" with each. They use finger patterns to figure out addition problem:s. o @

Children who cannot subitize conceptually are handicapped in learning o 0 o

such arithmetic processes. Children who can may subitize only small ¢ e | |@ ) o0
numbers aft first. Such actions, however, can be stepping-stones to o o :. ® O
constructing more sophisticated procedures with larger numbers.” ° e ° o0




Conceptual Subitizing and Arithmetic

“The spatial arrangement of sets influences how difficult they are to subitize. Children usually find
rectangular arrangements easiest, followed by linear, circular, and scrambled arrangements
(Beckwith and Restle 1966; Wang, Resnick, and Boozer 1971). This progression holds true for students
from the primary grades to college.

Finally, textbooks often present sets that discourage subitizing. Their pictures combine many inhibiting
factors, including complex embedding, different units with poor form (e.g., birds that were not simple
in design as opposed to squares), lack of symmetry, and irregular arrangements (Carper 1942; Dawson
1953). Such complexity hinders conceptual subitizing, increases errors, and encourages simple
one-by-one counting.

We want to use conceptual subitizing to develop ideas about addition and subtraction. It provides an
early basis for addition, as students "see the addends and the sum as in 'two olives and two olives
make four olives'" (Fuson 1992, 248). A benefit of subitizing activities is that different arrangements
suggest different views of that number.

Children can use familiar spatial patterns to develop conceptual subitizing of arithmetic. For example,
students can use tens frames to visualize addition combinations (fig. 4). Such pattern recognition can
assist students with mental handicaps and learning disabilities as they learn to recognize the five- and
ten-frame configuration for each number. "These arrangements ... help a student first to recognize the
number and use the model in calculating sumes. It is this image of the number that stays with the
student and becomes significant" (Flexer 1989)."”

Using tens frames and subitizing to

Subitizing (Quick Looks Routine) is an expectation at PreK and
kindergarten. See the proficiency scales supporting this critical
skill.

—]
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KCCRS Required Computational Fluencies

K -2 grade band

3 -5 grade band

C2

Conceptual Understandings that lead to

fluency:

Addition and Subtraction (concepfs,
skills, problem solving)
Place Value

Conceptual Understandings that lead to

fluency:

Multiplication and Division of Whole
Numbers and Fractions (concepts, skills,
problem solving)

Wichita Public Schools have mCIi'h pl’OﬁCienCY ch |eS for the required

computational fluency standards. See the scales for specifics on student proficiency.

Required
Computational/
Procedural
Fluency

Kindergarten
CC:K.OA.5
WPS: (1)OA.5A &
(1)OA.58B

Fluently
add/subtract
within 5

1t grade
CC:1.0A.6
WPS: (1)OA.6B

Fluently
add/subtract
within 10

2" grade
CC:L2.OA2
WPS:(I)OA.2A

Fluently
add/subtract
within 20

CC: 2.NBT.5
WPS: (/)NBT.5A
& (1)NBT.5B

Fluently
add/subtract
within 100

3 grade
CC:3.0A7
WPS: (I)OA.7

Fluently
multiply/divide
within 100

CC:3.NBT.2
WPS: (I)NBT.2

Fluently
add/subtract
within 1000

4" grade
CC: 4.NBT 4
WPS: (1)NBT.4

Fluently
add/subtract
within
1,000,000

5" grade
CC: 5.NBT.5
WPS: (I)NBT.5

Fluently
multi-digit
multiplication

—
0




Addition/Subtraction Fact Strategies

C3
**Fluency expectations: Kindergarten within 5, 1st within 10, and 2nd within 20.
Bold X = primary strategy/focus Unbold x = secondary strategy (review or infroduced but may not be mastered due to number range)

Strategy K 1 2 Strategy Description Van de Walle
Counting On Used when adding or subtracting 1 or 2 fo a given number. IstEd. V 1 p. 99-100
or Back By mid-1st grade, students should apply a different strategy 2nd Ed. V. 1 p. 158-159
than Counting On/Back for numbers greater than 2. 1st EA. V.2 p. 79-80
One-more-than/ | X | X | X 2nd Ed. V. 2p. 132
One-less-than/
Two-less/than
Facts with 0/ Used when one of the addends is 0 - especially helpful with IstEd. V. 1 p. 100
Zero X | X | x | application/story problems. 2nd Ed. V.1 p. 159-160
1st Ed. V. 2 p. 79-80
Doubles Adding two of the same number together, such as 2+ 2 or 8 IstEd. V. 1 p. 101
X X X + 8. When subtracting, students apply this strategy 2nd Ed. V. 1 p. 162
reciprocally (14-7 =2 Apply understanding of 7 + 7). 1st Ed. V. 2 p. 80-81
2nd ed. V.2 p. 134-135
Doubles +/- 1 Finding a double hidden in the fact where one addend is IstEd. V. 1 p 101-102
X X one more or one less than the other addend. Students 2nd Ed. V. 1 p. 163
should demonstrate clear understanding of decomposition 1st Ed. V. 2 p. 80-81
with manipulatives and models for this strategy. 2nd ed. V.2 p. 134-135
Combinations Grouping the numbers to find expressions that would equal IstEd. V. 1 p 106
f10 10, suchat2+ 8,9+ 1,3+ 7. When subfracting, students 1st EA.V. 2 p. 83
o X | X | X | apply this strategy reciprocally (10-4=2 Apply
ombination o strategy by asking oneself, “4 + 2 equals
Combinati f 10 strat by aski If, "4 + 2 I
102" 4+ 6 =10)
Add & In an addition problem, one addend is 0-10 while the other
addend is 10. In a subtraction problem, the minuend is
Subtract 10 X' | 10-20, while the subfrahend is 10. Some of the problems
might be written inversely (sum or difference is 10).
Make a 10 Use with addend of 8 or 9. Decompose one addend to IstEd. V. 1 p. 102-103
X make a 10 then add on the rest. Students should 2nd Ed. V. 1 p. 160-162
X demonstrate clear understanding of decomposition with Ist EA.V. 2 p. 81-82
manipulatives and models for this strategy. 2nd ed. V.2 p. 133-134
Doubles + 2 Finding a double hidden in the fact where one addend is IstEd. V. 1 p. 105
Two-Apart Facts two more than the other. Forinstance, 3 + 5is a double 3 IstEd.V.2p. 83
X X | then 2 more. Students should demonstrate clear
understanding of decomposition with manipulatives and
models for this strategy.
+/-9 When an addend is 9, then just add 10 and take 1 away.
Add 10 and take 1 When 9 is the subtrahend, subtract 10 then add 1.
away X X
Subtract 10 then add
1
Other
Other

—
0




Subtraction Fact Strategies ca

Strategy Subtraction Description Van de Walle

Think Addition Using the known addition fact to solve the subtraction Ist Ed. V. 1 p 106-107
problem. For example, 13 -5, think "What goes with 5 2nd Ed. V. 1 p. 164
to make 132" 1st Ed. V. 2 p. 84-85

2nd Ed. V.2 p. 135-136

Related Equations/Fact Families Think of the fact family to recall the missing number. IstEd. . 1 p. 110-111
A fact family has 8 equations. 1st Ed. V.2 p. 86-87
2nd Ed. V.2 p. 137

Back Down Through Ten Working backward with 10 as a “bridge™. 1st EA. VI. 1 p. 109
For example, 15- 6 =2 Take 5 away from 15 to get fo Isted. V.2 p. 85-86
fen. Then take one more away, leaving 9. Students
should demonstrate clear understanding of
decomposition with manipulatives and models for this
strategy.

—
0
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Making Meaning for Operations D2

Structures for Addition and Subtraction Problems

This section is provided for teachers in order to help students develop operation sense to connect different
meanings of addition and subfraction fo each other. This will enable students to effectively use these
operations in real-world settings. These problem structures are not intended for students, but will help you as
the teacher in formulating and assigning addition and subtraction tasks.

Math Activity: Modeling Word Problems

1. Model each of the following five problems with cubes or other counters.
After you have acted out the problems with a concrete model, write an
arithmetic sentence for each one.

a. Kris has 8 candies. She eats 3 of them. How many does she have lefte

b. Kris has 8 candies and Marcus has 3 candies. How many more candies
does Kris have?

c. Kris has 3 dollars. She wants to buy something that costs 8 dollars. How
many more dollars does she need?

d. Yesterday Kris had 8 balloons. Some of them burst last evening. Today
she has 3 left. How many balloons burst?

e. Yesterday Kris had some balloons. Today Marcus gave her 3 more
balloons. Now she has 8 altogether. How many balloons did she have
yesterdaye

2. How are these five problems glike¢ How are they different?

3. What connections do you see between the five problems and the
information presented on the chart, Common Addition and Subtraction
Situationse How does this learning impact your |esson planning decisions?

T10C



Making Meaning for Operations

Shading taken from OA progression

D3

Common Addition and Subtraction Situations (pg 88 in CCSS)

Result Unknown

Change Unknown

Start Unknown

Two bunnies sat on the grass. Two bunnies were sitting on Some bunnies were sitting on the
Three more bunnies hopped the grass. Some more bunnies | grass. Three more bunnies
there. How many bunnies are hopped there. Then there were | hopped there. Then there were
Add to on the grass now? five bunnies. How many five bunnies. How many bunnies
2+3="7 bunnies hopped over to the were on the grass before?
first two? ?+3=5
2+7?=5
Five apples were on the Five apples were on the Some apples were on the
table. | ate two apples. How table. | ate some apples. table. | ate two apples. Then there
many apples are on the table Then there were three apples. | were three apples. How many
Taken from 4 >
now? How many apples did apples were on the table before?
5-2=7 | eat? ?-2=3
5=2=3
Total Unknown Addend Unknown Both Addends Unknown!
Three red apples and two Five apples are on the table. Grandma has five flowers.
green apples are on the table. | Three are red and the rest are | How many can she put in her red
Put Together/ How many apples are on the green. How many apples are vase and how many in her blue
Take Apart’ table? green? vase?
3+2=7 3+?=55-3=2? 5=0+5, 5=5+0
5=1+4, 5=4+1
5=2+3,5=3+2
Difference Unknown Bigger Unknown Smaller Unknown
(“How many more?” version): (Version with “more”): (Version with “more”):
Lucy has two apples. Julie has | Julie has three more apples Julie has three more apples than
five apples. How many more than Lucy. Lucy has two apples. | Lucy. Julie has five apples. How
apples does Julie have than How many apples does Julie many apples does Lucy have?
Lucy? have?
Compare?
(“How many fewer?” version):  (Version with “fewer”): (Version with “fewer”):
Lucy has two apples. Julie has Lucy has 3 fewer apples than Lucy has 3 fewer apples than Jul .
five apples. How many fewer Julie. Lucy has two apples. Julie has five apples.
apples does Lucy have than How many apples does Julie How many apples does Lucy
Julie? have? have?
2+?2=5,56—-2="? 2+3=7,3+2=7? 5-3=?,?2+3=5

Blue shading indicates the four Kindergarten problem subtypes. Students in grades 1 and 2 work with all subtypes and
variants (blue and green). Yellow indicates problems that are the difficult four problem subtypes or variants that students
in Grade 1 work with, but do not need to master until Grade 2.

1

These take apart situations can be used to show all the decompositions of a given number. The associated equations, which have the total on the left

of the equal sign, help children understand that the = sign does not always mean makes or results in but always does mean is the same number as.

2Either addend can be unknown, so there are three variations of these problem situations. Both Addends Unknown is a productive extension of this

basic situation, especially for small numbers less than or equal to 10.

3For the Bigger Unknown or Smaller Unknown situations, one version directs the correct operation (the version using more for the bigger unknown and

using less for the smaller unknown). The other versions are more difficult.
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Addition/Subtraction Fact Strategies Assessment - Directions  E2

Materials:

Addition & Subtraction Fact Strategy Assessment Student Page (check grade level)

Addition & Subftraction Fact Strategy Assessment Student Page KEY (check grade level)

Individual Student Data Sheet (hard copy or electronic copy - check grade level)

Post-it notes

Pencils

Information and Directions:

1.

Choose 1-3 students to assess. Keeping the group very small will help with the data

collection process.

Students cover some of their boxes with post-it notes. Let them know that you will tell them
which post-it notes to remove to solve and explain their strategies. By having students solve

different boxes at the same time will help keep them from copying oral responses.

Take notes on the Individual Student Data Sheet on HOW the student is solving the problems

in the box. See the suggested abbreviations in the far left hand column or create your own
recording system (be sure to keep it consistent - especially if sharing students within the

grade).

As a student completes the problems in a box, ask him/her to explain a strategy that works

well with that set. Part of fluency is the ability to defend efficient and appropriate strategies

to solve addition AND subtraction problems - not just addition. See additional details on the

Individual Student Data Sheet (text at the top).

Keep the Individual Student Data Sheet for additional learning checks after opportunities to

practice the strategies have taken place.

Ideally, the teacher and student should use this assessment information to set goals.

-t Be sure STUDENTS apply the definition of
accurately,

efficiently. /) = : fluency (vocabulary precision — SMP 6) as they

.@ oy y hﬁ:.?"?

and aPPropriately. practice the strategies and set goals.




Addition Fact Strategies Assessment - Analysis E3

1. The student age is broken apart so that the different boxes focus on strategies that are
appropriate for those particular equations:

K (Boxes 1-4 and 6) & Tst 2nd - 5th
) Box #1 — Counting On or Back (+1/-1; +2/-2) ° Box #1 - Coun’ring On or Back (+1/-1; +2/-2)
° Box #2 — Counting On (order/Commutative Property) : Egi zg : é:e?,gmmg ©On forder/Commutcive Froperty)
: Egi ﬁi : éeorgbles ° Box #4 - Doubles
° Box #5 — Doubles + 1/-1 (Near Doubles) ° EOX zi B (D:OUbtl)QS +,r.] /- (I;l?ror Doubles)
e  Box #6 — Combinations of Ten ® Ox #6 = A-0mbinations of 1en
° Box #7 - Add 10
° Box #7 — Make a 10 . Box #8 — Make a 10
° Box #8 — Doubles + 2 . Box #9 — Doubles + 2
e  Optfional: +9/-9

**f wanting to check other strategies, have the student flip the paper over and ask them to write
the equations you would like to check.

2. After grading the papers and revisiting the information you wrote about the strategies they
applied and explained, determine if:

conceptual understanding/foundations of addition and subtraction is lacking and needed first
conceptual understanding is in place, but the student is unaware of strategies - strategy instruction needs to
take place and/or precise vocabulary is lacking

) the student does have strategy knowledge, but additional practice is needed and/or precise vocabulary is
lacking

° the student has vast knowledge of strategies - ready fo move to “know from memory” (PPPs)

**On the Individual Student Data Sheet, color coding the boxes or marking the boxes with a symbol may help with
this analysis process.

3. If possible, meet with your grade level team to decide:
e what (phase of learning and which strategies) and who (students)
/ \ | Addition and Subtraction fact fluency is |
core infervention part of :

° core and intervention or

1
1
1
1
!
1
e core, ;
1
e intervention. :

1

1

1

It just depends on the grades and scales.



Student’'s Name

Date

E4

Use post-it notes to cover the

Kindergarten - Addition and Subtraction Fact Strategy Assessment - Student Page

boxes. The teacher will direct which post-it to remove and solve. Students should be prepared to explain their strategies.

2+3=

1+ 4=

3+2=

3+ 1=

2+ 1=

4+1=

2+3=
3+2=

1+2=

1 +4=

1+0=
0+ 4=
2+0=

0+0=

2+2=

10-2=

10-6=

1+9=

10-3=

10-9 =

10+0=




K EY Kindergarten - Addition and Subtraction Fact Strategy Assessment - Student Page KEY
Have the student use post-it notes to cover the boxes. The teacher will direct which post-it to remove and solve. If assessing 2 or 3 students, have them pull off
the post-its in a different order. Be sure to choose both addition and subtraction problems when asking students to explain their strategies.

III Counting On/Up & Counting On/Up & - Zero or The Identity Doubles

Back/Down Back/Down - Property of Zero
Specifically the
Commutative Propert

3+1=4

2+3=5

1+4=5

3+2=25

2+3=5

3+2=25

1+2=3

2+1=3

4+1=5

1+4=5

1+0=1

0+4=4

2+0=2

0+0=0

2+2=4

0+0=0

1+1=2

/+3=10 10-6=4 10-3=7

4+6=10 8+2=10 10-9=1

10-2=2 1+9=10 10+0=10

—]
0



s postt nofes fo cover e boxesfeocher wildirect which posttfo remnd e s houk 50 rpora o g
8+1=__ 1+6=__ 9+0=_ 3+3=__
7-1=___ 2+8=__ O+4=__ 8-4=__
5-1=__ 1+5=__ 5-0=___ 2+2=__
3+2= 6+1=__ 7+0=__ 5+5=
3-2=__ 7+2=__ 1-0=___ 6-3=__
6+1= 2+7=___ 0+8= 4+ 4=
8-2=___ S+1=__ 0-0=__ 4-2=__
S+ 2= 8+2=__ 6-0=__ 10-5=

(] Teacher see note on key

S+4= /+3=__ 9+565=__ 3+5=
2+3 = 4+6=___ 8+4=__ 4+6=__
9-65=__ 10-2=__ +6=__ 2+4=__
7-3=__ 1+9=__ 8+3=__ 5+3=__
4+ 3= 10-6 = S5+8=____ 4+6=__
9-4=__ 10-3=__ 9+8=__ 4+2=__
3+ 4= 8+2=__ /7+9=__ 6+4=__
/-4=__ 10-9=__ 8+6 =__ 3+5=__




KEY

1st Grade - Addition and Subtraction Fact Strategy Assessment - Student Page KEY

Have the student use post-it notes to cover the boxes. The teacher will direct which post-it to remove and solve. If assessing 2 or 3 students, have them pull off
the post-its in a different order. Be sure to choose both addition and subtraction problems when asking students to explain their strategies.
All but Box 7 are within 10. Box 7 needs to work with numbers greater than 10 to successfully apply this strategy.

Counting On/Up &

[]

+/-1o0r2,not3or
greater)

Back/Down (ONLY for

Counting On/Up &
Back/Down -
Specifically the
Commutative Property

[=]

Zero or The Identity
Property of Zero

Doubles

8+1=9
/-1 =6
5-1=4
3+2=5
3-2=1
6+1=7
8-2=6
S5+2=7

1+6=7
2+8=10
1+5=6
b6+1=7
/+2=9
2+7=9
S+1=6
8+2=10

9+0=9
0+4=4
5-0=5
/7+0=7
1-0=1
0+8=8
0-0=0
6-0=6

3+3=46
8-4=4
2+2=4
5+5=10
6-3=3
4+4=8
4-2=2
10-5=5

Doubles +/- 1 or Near

Doubles

IZI Combinations of 10

(Will have numbers

greater than 10)

Mcake a 10 - (student should
decompose the smaller addend
and compensate to make a 10
with the other addend)

Doubles + 2

(student should
decompose one addend
to identify the double then
add on 2)

5+44=9
2+3 =5
9-5=4
7-3=4
4+3=7
9-4 =5
3+4=7
7-4=3

/+3=10
4+6=10
10-2=8
1+9=10
10-6 =4
10-3=7
8+2=10
10-9=1

9+5=14
8+4=12
9+6=15
8+3=11
5+8=13
9+8=17
7+9=16
8+6 =14

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




E6

Student’s Name Date

Use postit notes fo cover the boxes. The teacher will direct which postit o remove and solve. Students should be prepared fo explain the strateges.
4
8+1=__ 1+6=__ 9+0=__ 6+6=__
7-1=____ 2+8=___ O+4=__ 8-4=__
5-1=__ 1+7=__ 5-0=__ 2+2=__
3+2= b+1=__ 7+0=__ 9+9=___
3-2=___ 9+2=__ 1-0= 14-7=____
6+ 1= /7+1=__ 0O+8=__ S+5=__
8-2=___ 2+9=__ 0-0=__ 8+8=__
5+2= 8+2=__ 6-0=__ 18-9=__
S+6=___  7+8 = 17-8=____ 7+6=

9-5= 4+3= 8+9=___ 11-6=____
[ ] [ ]
/+3= 10+5= ?9+5= 6+8=
4+6=__ 17-10=___ 8+4=__ +7=___
10-2=___ 19-10=___ +6=__ 2+4=__
1+9=__ 2+10= 8+3=___ 5+3=__
10-6=____ 8+10=___ 5+8=___ 8+6=__
10-3=___ 16-6= +8=__ /+5=__
8+2=__ 14-4= 7+9=__ 6+4=__
10-9=__ 10+9 = 8+6 =__ 3+5=__




Have the student use post-it notes to cover the boxes. The teacher will direct which post-it to remove and solve. If assessing 2 or 3 students, have them pull off
the post-its in a different order. Be sure to choose both addition and subtraction problems when asking students to explain their strategies.

[]

Counting On/Up &
Back/Down (ONLY for
+/-10or2,not3or
greater)

7 -
5-

3-

8 -

8+ 1=

3+2=

6+1=

5+2=

1 =
1 =

2=

5 |

Doubles +/- 1 or Near
Doubles

IZI Combinations of 10

7+3=
4+6=
10 -
1+9=
10 -
10 -

10 -

2=

6 =
3=

9 =

2 Counting On/Up & 3 Zero or The Identity n Doubles
Back/Down - - Property of Zero -
Specifically the
Commutative Propert

1+6= ?2+0= b6+ 6=
2+8= O+4= 8-4=
1+7= 5-0= 2+2=
6+1= /7+0= ?2+9=
9+2= 1-0= 14-7=
/7+1= 0+8= S5+5=
2+9= 0-0= 8+8=
8+2= 6-0= 18-9 =
5+6= 7+8 = 17-8= 7+6=
9-5= 4+3= 8§+9= 11-6=

Add 10 Make @ 10 - (student should IZI Doubles +2

decompose the smaller (student should
addend and compensate decompose the larger
to make a 10 with the other addend to identify the
addend) double then add on 2)

10+5= 9+5= 6+8=

17-10= 8+ 4= 9+4+7=

19-10= 9+ 6= 24+ 4=

2+10= 8+3= 5+3=

8+10= 5+8= 8+ 6=

16-6= 9 +8= 74+ 5=

]4 - 4 = 7 + 9 = 6 + 4 =

10+9 = 8+6 = 345=

—
0



Kindergarten Addition & Subtraction Fact Strategies - Individual Student Data Sheet

Student Solving Strategies &

I Properties

Students will fluently (accurately, efficiently, flexibly and appropriately)
* add within 5 and explain strategies (OA.5A)
* subtfract within 5 and explain strategies (OA.5)

Remember, in kindergarten
this standard has been split E7
into two targets.

NS+ or NS- = did or did not
name the strategy (not
required for kinder, but
helpful)

ES+ or ES- = did or did not
apply and explain how the
strategy works for addition
and subtraction (if applicable
to subtraction)

V+ or V- = did or did not use
precise vocabulary

CP = explained the
Commutative Property

IPZ = explained the Identity
Property of Zero

R+&- = explained the
relationship between addition
& subtraction - including fact
families

= using fingers or
manipulatives

= bobbing head to
count/looking up and
counting in head

=too much or extended time
= counting all

= correct or
incorrect numerical answer(s)

= aftempted to apply an
inappropriate strategy

= used precise
vocabulary to explain how the
strategy works for addition
and subtraction; however
student needs practice with
retrieving the answers more
fluently - student is ready for
Partner Practice Pages (PPPs)
with THIS strategy

= student is FULLY FLUENT
with THIS strategy- wrote
accurate answers quickly with
no counting, appropriate
strategy(ies) was/were
explained in detail for BOTH
addition and subtraction, and
precise vocabulary was used

This assessment is to check to see which strategies the student can easily name, apply and explain and
which strategies need further instruction/practice. There is a student sheet that accompanies this sheet.
When asking to explain strategies applied, be sure to choose both addition and subtraction problems.

At the end, if students do not mention a particular strategy (i.e. Counting Back), choose a problem that
aligns to it. Tell the student the name of the strategy and ask her/him if s/he can explain how it works with
that problem.

Each time this assessment is administered, add the date in the second column. If assessing more than one
student at a time (no more than 3 students in a small group), have the students cover some of the boxes
with post-it notes. Have the students remove post-it notes in a different order to encourage independent
thinking and reasoning.

The teacher is not required to use the key system on the left. Any recording system can be used as long as it
is consistent (see next page). The recording system should include: a level of accuracy, fact
strategy/property application (naming/explanation/justification) and precise vocabulary usage. This way
the teacher can use the data to make instructional decisions. Narrative notes will also be helpful.

Student’'s Name

Box 6
Combinations
of 10 (**Not

Date(s) of Box 1 Box 2 Box 3 technically part
i Counting On & | Counting On +1, +2 Zero Box 4 Y pd Other
Learning . . of the fluency
Back +1/-1, Commutative Identity Doubles .
Checks standard, but it
+2/-2 Property Property of Zero

is a standard/
target on
another scale.)

Once the assessment has been completed, the teacher should mark the boxes that are proficient (see ©F above) and ones that are not to
help put a focus on instruction (i.e. color code boxes, put a symbol, etc.). Instruction should move through three phases: conceptual
understanding (multiple hands-on and vocabulary rich opportunities), strategy instruction (students practice, practice, practice - including
explaining how the strategies work), then know from memory with partner work that allows for immediate feedback (use PPPs and limit

worksheets).
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Kindergarten Addition & Subtraction Fact Strategies - Individual Student Data Sheet

Student Solving Strategies &

Properties
I Teacher Created Key

Students will fluently (accurately, efficiently, and flexibly) Remember, in kindergarten
* add within 5 and explain strategies (OA.5A) this standard has been split
* subtract within 5 and explain strategies (OA.5B) into two targets.

This assessment is to check to see which strategies the student can easily name, apply and explain and
which strategies need further instruction/practice. There is a student sheet that accompanies this sheet.
When asking to explain strategies applied, be sure to choose both addition and subtraction problems.

At the end, if students do not mention a particular strategy (i.e. Counting Back), choose a problem that
aligns to it. Tell the student the name of the strategy and ask her/him if s/he can explain how it works with
that problem.

Each time this assessment is administered, add the date in the second column. If assessing more than one
student at a time (no more than 3 students in a small group), have the students cover some of the boxes
with post-it notes. Have the students remove post-it notes in a different order to encourage independent
thinking and reasoning.

Any recording system can be used as long as it is consistent. The recording system/key should include: a
level of accuracy, fact strategy/property application (explanation/justification of strategies) and precise
vocabulary usage. This way the teacher can use the data to make instructional decisions. Narrative notes
will also be helpful.

Student’'s Name

Box 6
Combinations
of 10 (**Not

Date(s) of Box 1 Box 2 Box 3 technically part
. Counting On & | Counting On +1, +2 Zero Box 4 v P Other
Learning . X of the fluency
Checks Back +1/-1, Commutative Identity Doubles standard. but it
+2/-2 Property Property of Zero !

is a standard/
target on
another scale.)

Once the assessment has been completed, the teacher should mark the boxes that are proficient and ones that are not to help put a focus
on instruction (i.e. color code boxes, put a symbol, etc.). Instruction should move through three phases: conceptual understanding (multiple
hands-on and vocabulary rich opportunities), strategy instruction (students practice, practice, practice - including explaining how the
strategies work), then know from memory with partner work that allows for immediate feedback (use PPPs and limit worksheefs).
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1st - 5th Addition & Subtraction Fact Strategies - Individual Student Data Sheet

Student Solving
Strategies &

l Properties

Students will fluently (accurately, efficiently, flexibly, and appropriately) add and subtract by naming, using/applying, and
explaining/defending strategies E8
* 1st (OA.6B): within 10

*2nd(OA.2): within 20

NS+ or NS- = did
or did not name
the strategy

ES+ or ES- = did
or did not apply
and explain how
the strategy
works for
addition and
subtraction (if
applicable to
subtraction)

V+ or V- =did or
did not use
precise
vocabulary

CP = explained
the
Commutative
Property

IPZ = explained
the Identity
Property of Zero

R+&- =
explained the
relationship
between
addition &
subfraction -
including fact
families

F = using fingers
or manipulatives

H = bobbing
head to
count/looking
up and counting
in head

T =too much or
extended time

CA = counting
all

correct or
incorrect

numerical
answer(s)

= attempted
to apply an
inappropriate
strategy

This assessment is to check fo see which sfrategies the student can easily name, apply, and explain and which strategies need further
instruction/practice. There is a sfudent sheet that accompanies this sheet.

When asking to explain strategies applied, be sure to choose both additfion and subtraction problems.

At the end, if students do not mention a particular strategy (i.e. Doubles Plus or Minus 1), choose a problem that aligns to it. Tell the student
the name of the strategy and ask her/him if s/he can explain how it works with that problem.

Each fime this assessment is administered, add the date in the second column.

If assessing more than one student at a time (no more than 3 students in a small group), have the students cover some of the boxes with
post-it notes. Have the students remove post-it notes in a different order to encourage independent thinking and reasoning.

The teacher is not required to use the key system on the left. Any recording system/key can be used as long as it is consistent (see next
page). The recording system should include: a level of accuracy, fact strategy/property application (naming/explanation/justification) and
precise vocabulary usage. This way the teacher can use the data to make instructional decisions. Narrative notes will also be helpful.

Student’'s Name

Other
(including
+9, +4 and
Box 8 Box 9 subtraction
Box .1 Box 2 Box 3 Box 5 Make a 1'0. Doubles + 2 strai?gies:
Date(s) ] Counting Counfin Zero Doubles Box 6 (decomposition | (decomp. Think
of On & on +1 +92 |dentit Box 4 #1741 Comb. of Box 7 of one addend Jone addend] Addition,
Learning Back Comn;ut Pro eriy Doubles Near 'IO. Add 10 & compensate | to identify Fact
Checks +1/-1, Properiy- of ’Z)eroy Doubles to make aten | the double, Families,
+2/-2 with the other Jthen add on Build Up
addend) 2) Through Ten,
Back Down
Through Ten,
etc.)

= used precise vocabulary to explain how the strategy works for
addition and subtraction; however student needs practice with retrieving
the answers more fluently - student is ready for Partner Practice Pages
(PPPs) with THIS strategy

= student is FULLY FLUENT with THIS strategy:
* wrote accurate answers quickly with no counting,
* appropriate strategy (ies) was/were explained in detail for BOTH addition
and subtraction,
* and precise vocabulary was used

Once the assessment has been completed, the teacher should mark the boxes that are proficient (see ©F above) and ones that are not to help put a
focus on instruction (i.e. color code boxes, put a symbol, etc.). Instruction should move through three phases: conceptual understanding (multiple
hands-on and vocabulary rich opportunities), strategy instruction (students practice, practice, practice - including explaining how the strategies work),
then know from memory with partner work that allows for immediate feedback (use PPPs and limit worksheets).




1st - 5th Addition & Subtraction Fact Strategies - Individual Student Data Sheet

Student Solving | Students will fluently (accurately, efficiently, flexibly and appropriately) add and subtract by naming, using/applying, and
Strategies & explaining/defending strategies
Properties * 1st (OA.6B): within 10
Teacher *2nd(OA.2): within 20
1Creqied Key

This assessment is to check to see which strategies the student can easily name, apply, and explain and which strategies
need further instruction/practice. There is a student sheet that accompanies this sheet.

When asking to explain strategies applied, be sure to choose both addition and subtraction problem:s.

At the end, if students do not mention a particular strategy (i.e. Doubles Plus or Minus 1), choose a problem that aligns to it.
Tell the student the name of the strategy and ask her/him if s/he can explain how it works with that problem.

Each time this assessment is administered, add the date in the second column.

If assessing more than one student at a fime (no more than 3 students in a small group), have the students cover some of
the boxes with post-it notes. Have the students remove post-it notes in a different order to encourage independent
thinking and reasoning.

Any recording system can be used as long as it is consistent. The recording system/key should include: a level of
accuracy, fact strategy/property application (naming and explanation/justification of strategies) and precise vocabulary
usage. This way the teacher can use the data to make instructional decisions. Narrative notes will also be helpful.

Student’'s Name

Other
(including
+9, +4 and
Box 8 Box 9 subtraction
Box 'l Box 2 Box 3 Box 5 Make a l.C! Doubles + 2 strak?gies:
Date(s) | Counting Counfin Zei0 Doubles Box & (decomposition | (decomp. Think
of On & on +1 +92 Identit Box 4 11 Comb. of Box 7 of one addend |one addend | Addition,
Learning Back Comn;uf Pro ert)\l/ Doubles Near 10' Add 10 & compensate | to identify Fact
Checks +1/-1, Properiy. of ?ero Doubles to make aten | the double, Families,
+2/-2 with the other |then add on Build Up
addend) 2) Through Ten,
Back Down
Through Ten,
etc.)

Once the assessment has been completed, the teacher should mark the boxes that are proficient and ones that are not to help put a focus
on instruction (i.e. color code boxes, put a symbol, etc.). Instruction should move through three phases: conceptual understanding (multiple
hands-on and vocabulary rich opportunities), strategy instruction (students practice, practice, practice - including explaining how the
strategies work), then know from memory with partner work that allows for immediate feedback (use PPPs and limit worksheets).
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Fact Strategies

Most of the materials are located
after the activity practices pages.
Some generic resources (i.e., number
bonds, ten frames, etc.) are located
INn the back of this resource.
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Strategy: Counting On or Back Application and Teaching the Strategy

Description: Facts that have Materials: snap cubes or color tiles, white board, dry erase
addends of 1 or 2 boards/markers/erasers, copy paper (1-2 each if boards
are not available), number paths, (optional) block or card,
10 frame cards or PPT, number cards, +1/+2 and/or -1/-2
cards

Application:
Materials for Application: manipulatives, models and/or dry erase boards/markers/erasers

Application:
Let’'s take a look at a problem and talk about how we might solve it.

Tyrone has 3 pennies in his pocket. He found 1 penny on the sidewalk and picked it up. How

many pennies does he now have? (Students respond and have a few students explain their thinking. They
may need to use manipulatives, number line, or symbols.)

Let’s try another one.

Trisha has 6 pennies in her hand. Her aunt gives her 2 more. How many pennies does she now

have? (Students work with a partner and explain their thinking using manipulatives, pictures, number line, or
symbols.)

Teaching Strategy - Part 1:

Materials for Part 1: snap cubes

“We are going to work on an addition strategy that will help us with facts that have 1 or 2 as an
addend. This is called the Counting-On Strategy. We want to learn these facts so we know the
answer by keeping frack in our minds instead of on our fingers.”

**Note: Begin teaching counting-on by using concrete objects, such as snap cubes or color
tiles. The student should be able to point to the greater addend, say “6”, then count-on,“7, 8"
(see picture):

6 “7. g”

I:I I:I } Sample

This will need to be modeled numerous times with students. Have students discuss how
they know there are “6"”, then add on 2. The more students get the opportunity to explain
their thinking, the stronger they will be with understanding the strategies. It is good to
periodically stop and have students share with their shoulder partnher or small group of
students before discussing it as a whole group.
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Teaching Strategy - Part 2:

Materials for Part 2: number path, optional: block or card

Sybilla Beckmann (math expert) suggests covering up the greater addend with a card or block
so that the students must retain that number in their head before counting on with 1 or 2.

Tools and Models: It is essential to then model this strategy with a number path. A number path
is a precursor tool to a number line and should be used in kindergarten or with intervention
students in 1st or 2nd who struggle with number sense. Both number paths and number lines
are expected in the KCCRS. Start with the greatest addend and count-on 1 or 2 by jumping
that number of spaces. ™

example:4+1=5. || 2 34956 78 910

Teaching Strategy - Part 3:

Materials for Part 3: ten frames cards or PPT, white boards/dry erase markers/erasers and/or
number cards

After children are comfortable using concrete objects you want to move them to ten frames as
soon as possible. Use the Ten Frame Flashcards either under the document camera orin a
PowerPoint.

1. You will “flash” the ten frame up for just a second or two and then take it away.

2. Students will mentally count on one more dot and then give the answer.

3. They can write their response on a white board or show you with a number card. You want
to make sure that all students are responding quickly.

4. Once you feel all students are comfortable with counting on one more, move to counting
on ftwo more.

5. Finally, mix it up. Sometimes ask for 1 more and sometimes 2 more than what is shown on the
ten frame.

Teaching Strategy - Part 4:
Materials for Part 4: number cards, +1/+2 or -1/-2 cards

After children are comfortable using concrete objects, ten frames, and the number path, it is
time to switch to symbols for practicing counting-on. Here the children need to continue
developing the Counting-On strategy by:

1. ldentifying the larger addend as the number from which to count-on and retain that
number in their head.

2. Saying the number that comes after the larger addend.

3. Counting-on to find the sum.

(For example, with the fact 8 + 2, a student would think, “8...9, 10.")




Teaching Strategy - Part 5:
Materials for Part 5: snap cubes, dry erase boards/markers/erasers or paper/pencils

Discovery and Vocabulary: It is also important that students have an understanding of the
commutative property. Teachers often use the term "“turn around fact” but precise vocabulary
should be used (SMP 6). An element of discovery oftens help students understand this property.

Give students two different colors of snap cubes in one stick. (This provides an excellent visual
representation.) For example: 5 green cubes and 2 red cubes [5 + 2]. Have students practice
writing the equation: 5 + 2 =7 Ask the students if there is another way they could write the
equation keeping the green cubes together and the red ones together. See if they can
discover on their own turning the stick around so that it now shows 2 + 5. Ask them to write that
equation. Have them repeat this with two different addends (for example, trade with another
table that had 4 + 1). First write the equation with the green cubes on the left. Then see if they
can write the equation another way (red cubes on the left). Have a class discussion.

What are they noticing?

Are the addends changing? Did the sum change?
Will this happen every time?

How do we know?

Then explain their discovery is called the commutative property. We can change the order of
the addends and it will not change the sum.




Ten Frame Flashcards




Ten Frame Flashcards
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Ten Frame Flashcards




Strategy: Counting On or Back Name of Activity: Ten Frame 1 or 2 More F2

Description: Facts that have Materials: ten frame cards, +1 and +2 cards
addends of 1 or 2

Opportunity to Practice Counting On Strategy/Directions:

Students work in pairs.

Put the ten frame cards and +1/+2 cards face down in two different piles.
Student A draws a card from the ten frame pile and one from the +1/+2 pile.
Student A states the equation and the strategy to Student B:

For example: “4 + 2 =6 | used the Counting On Strategy.”

9000 + 2
o0

oM~

Student B checks for accuracy.
Players switch roles.

o On

Adaptations/Extensions:

Students draw the number of chips and place them on the ten frame flash card to build
conceptual understanding.

Students write the equations.

Students use the number and plus sign cards instead of the +1/+2 cards. There is an additional
expectation that the students apply the commutative property by changing the cards around.
Students follow the same directions as above.

Forexample: 4+2=6and2+4=56

0000 + 2 — 2 +Q.Q. —

Opportunity to Practice Counting Back Strategy/Directions:

To practice counting back 1 or 2, do the activity above with the -1/-2 cards.

Student would use precise vocabulary (Counting Back Strateqy, difference, etfc.).

—]
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Mini Ten Frame Cards - Set 2




+1/+2 Cards with Dots




+1/+2 Cards

+2 +2 +2 +2

+2 +2 +2 +72
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Number & Subtraction Sign Cards




Strategy: Counting On or Back Name of Activity: One More/Two More Board F3

Description: Facts that have Materials: one more and/or two more boards
addends of 1 or 2

Opportunity to Practice Counting On Strategy/Directions:

1. Decide which board is being used: +1 or +2 board.

2. Students work in pairs.

3. Students take turns pointing to a number on the board, stating that number and adding
on 1 or 2 more (depending on the board being used).
For example: Student points to 7 and says, “7....8, 9.... 7 plus 2 equals 9. | used the
Counting On Strategy.” or “7 and 2 more equals 9. | used the Counting On Strategy.”

Two More Board . .
—)

y

4.  Student B checks for accuracy.
5. Players switch roles.
Adaptations/Extensions:

Students represent the problem with a rekenrek (ideally two pushes for the addends - if need to
scaffold, can do two pushes per addend).

Students write the equations.

Opportunity to Practice Counting Back Strategy/Directions:

To practice counting back 1 or 2, do the activity above with the -1/-2 boards.

Student would use precise vocabulary (Counting Back Strateqy, difference, etfc.).
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Strategy: Counting On or Back ' Name of Activity: Grab, Model & Write the Sum F4

1
1
| T T T T e e e e e e e e e e e E E E e e E e e e E E e e e - ————— = ———— -
1
1

Description: Facts that have - Materials: two paper bags, two colors of snap cubes,
- addends of 1 or 2 - crayons fo match the snap cube colors, recording sheet

Opportunity to Practice Counting On Strategy/Directions:

(Teacher can use any two colors of snap cubes.)

Put 2 blue snap cubes in one bag. Put up to 8 orange snap cubes in the other bag.

2. Without looking, student A pulls out “some” of the orange snap cubes. Then s/he pulls
out 1 or 2 of the blue cubes. The student creates a stick with the snap cubes.

3. The student states, “I can use the Counting On Strategy. 3 and 1 more_equails 4. I'll color
my model the same. My sum is 4. I'll write that here.” Student colors his/her sheet to
match the snap cubes and writes the number 4 in the box at the end.

NN ] 4

Student B checks for accuracy.
Players switch roles.

J—

o~

Adaptations/Extensions:
Play the same game with the expectation that the student writes the equation.

Students could also demonstrate the commutative property.

Opportunity to Practice Counting Back Strategy/Directions:

Play the game above, except instead of putting 2 cubes in the other bag, put the -1/-2
cards in the bag. The student still grabs “some” out of the bag with the snap cubes
(grabbing a minimum of 2 cubes). Then the student takes out 1 card from the other bag.

Student would use precise vocabulary (Counting Back Strateqy, difference, etc.).
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Strategy: Counting On or Back Name of Activity: Racing Bears F5
(Adapted from Kling/Bay-Williams)

Description: Facts that have Materials: die labeled with +1, +1, +1, +2, +2, +2, die

addends of 1 or 2 labeled with -1, -1, -1, -2, -2, -2, number path, plastic bears
(or any small animal)

Opportunity to Practice Counting On Strategy/Directions:

1.  Each student has their own number path or number line and own bear. The students can

share a die.

2. If playing the Racing Forward Bears (Counting On), the students start by putting their
bears at 0.

3. Student Arolls the die and moves that many spaces on the number line, saying,
“0+2=2"

Student B checks for accuracy.
Students continue taking turns.
The first student to reach 10 wins.

o~

Opportunity to Practice Counting Back Strategy/Directions:

7. Each student has their own number path or number line and own bear. The students can

share a die.

8. If playing the Racing Backward Bears (Counting Back), the students start by putting their
bears at 10.

9. Student Arolls the die and moves that many spaces on the number line, saying,
“10-1=9."

10. Student B checks for accuracy.
11.  Students continue taking turns.
12.  The first student to reach 0 wins.

Adaptation:

Create a dice with a mixture of +1, +2 and -1, -2. Have the number line go up to 20, and the
students start their bears at 10. Students may run into the challenge of numbers that exceed 20
or are less than zero (negative numbers). Just tell them there are numbers in these ranges, but
for the sake of this game, they would just lose a turn. The first person to land back at 10 wins the
game.

Play the game above, except instead of putting 2 cubes in the other bag, put the -1/-2
cards in the bag. The student still grabs “some” out of the bag with the snap cubes
(grabbing a minimum of 2 cubes). Then the student takes out 1 card from the other bag.

Student would use precise vocabulary (Counting Back Strateqy, difference, etc.).
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Strategy: Counting On or Back Name of Activity: Show What You Know Fé

Description: Facts that have Materials: two colors of snap cubes, recording sheet,
addends of 1 or 2 crayons that match the snap cubes

Opportunity to Practice Counting On Strategy/Directions:
Say to the students:

“I have given you two colors of snap cubes. | want you to build your own snap cube sticks
(trains) with any number 1 -7 and 1 or 2 more.

Here, let me show you.

I'm going to build one thatis 5 and 2 more.

| have 5 gray snap cubes and 2 purple ones. Remember... | can ONLY choose 1 or 2 more so
I'm okay. | have added on ONLY 2 more. | can use the Counting On Strateqy. | cansay 5.... 6,
7 or 5 and 2 more equals 7."

gJEEEE |

“Now | will color my sheet in the same colors to match my stick and | will also write my equation:
S+2=7."

“Now it is your turn to practice.
| will give you the addends or numbers we are adding together: 4 and 1 more.”
(Teacher walks around to make sure the students are putting fogether 4 and 1 more.)

“Discuss your snap cube stick with your partner. Check your partner’s work - are we okay or do
we need to adjuste Make sure you are naming the strateqgy you are using and the sum.”

“Go ahead and color your model.”

“Let’s say the equation aloud together - remember our addends are 4 and 1: 4+ 1 = 5.
That's right - our sum is 5!”

Label your model with that equation.

“Okay - let’s review before you choose your own.

Your first addend can be any number between 1 - 7.

Your second addend can ONLY be 1 or 2.

I'll keep walking around to ask you about your thinking and what strateqy you are applying to
solve these problems. Feel free to turn to your partner and explain the strategy and to say your
equation before you color and write.”
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Grab, Model, & Write the Sum Recording Sheet

Name




Grab, Model, & Write the Equation(s) Recording Sheet

]

Name




Show What You Know Recording Sheet

Name
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Strategy: Counting On or Back Name of Activity: Count Up or Back Contest F7

Description: Facts that have Materials: 1 recording sheet per pair of students, ten-sided
addends of 1 or 2 die or number cards O - 10, blank die with one and two
dofts colored on it or the dot cards

Opportunity to Practice Counting On Strategy/Directions:

Students will either need ten-sided die or number cards 0 - 10. Students will also need a die with
1 and 2 pips (dots) drawn on them or the dot cards.

1. Students work in pairs.

2.  The students share one recording sheet.

3. Student Arolls the die (or draw a number card) and rolls the pip dice (or draws a dot
card). S/he says, “I can use the Counting On Strateqy. | have 8 and 2. 8.... 9, 10. My

total or sumis 10. My equation matches this one.” The student locates the correct
graphic on the page that matches counting on by 2.

@@ //—\\;
on . \,\—/ /

4. “I'lIfillit to match it. I'll also put my initial in the square it so | can remember this one is

mine. 8 +2=10." /,__1
8 Gount & ® " ( ] O \‘
C " \_//

Now it is Partner B's turn.

Students can only fill in the sheet if the correct graphic is available. For example, if the
student rolls 2 dots and there is only graphics with 1 dot left on the page, s/he loses their
turn.

7. The student with the most filled in at the end wins.

o O

Opportunity to Practice Counting Back Strategy/Directions:

To practice counting back 1 or 2, do the activity above with the Counting Back Contest
recording sheet.
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e=mmmm Count Back Contest Recording Sheet <(—
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Dot Cards - use if you do not have blank dice to make into 1 and 2 dot dice for Counting Up Contest




Name of Activity: Squares (up through 10)

cards, number cards up to 10

Strategy: Counting On or Back

subtrahends of 1 or 2
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SQUUARES

Counting On/Back
+/-1&/or +/-2

The goal of SQUARES is to be the first
player to have markers/chips on four
numbers that form a square on the
game board.

Students either need a game board
per person or different colored
markers/chips.

SQUARES spinners or decks of cards
(addition and/or subtraction
equations) are also needed.

Players take turns spinning or drawing
a card, finding the sum/difference
and placing a marker/chip on the

board. If the student cannot place a

marker/chip because the sum is not

showing, s/he loses that tum.

The first player to have 4 markers/
chips aranged to form a square is the
winner.

For a noncompetitive option, have
partners work together to spin/draw,
add/subtract, and talk together
about where to place each marker/
chip as they fry fo form a square.

More information on SQUARES is in the
back of the FSB. Look for game cards to
use either in the Counting On/Back
section of this book or in the back of the
book.

O

—



B SQUARES

Counting On/Back
+/-1&/or +/-2

The goal of SQUARES is to be the first
player to have markers/chips on four
numbers that form a square on the
game board.

Students either need a game board
per person or different colored
markers/chips.

Materials: this game board per pair of students, tiny clear chips to cover spaces, +/-1 and/or +/-2
cards, number cards up to 10
T . il =

Description: Facts that have addends of 1 or 2 and/or
= — i j—1

[ ] ! N

0 [ | [ &=

SQUARES spinners or decks of cards
(addition and/or subtraction
equations) are also needed.

Players take tums spinning or drawing
a card, finding the sum/difference %
and placing a marker/chip onthe =
board. If the student cannot place a
marker/chip because the sum is not

showing, s/he loses that tum.

n
Il s

Name of Activity: Squares (up through 12)

The first player to have 4 markers/
chips arranged to form a square is the
winner.

For a noncompetitive option, have
partners work together to spin/draw,
add/subtract, and talk together
about where to place each marker/
chip as they try fo form a square.

|

More information on SQUARES is in the
back of the FSB. Look for game cards to
use either in the Counting On/Back
section of this book or in the back of the

B book.

Strategy: Counting On or Back

subtrahends of 1 or 2




number cards 0 -10, two different colored markers/chips (fransparent chips are best)

Name of Activity: Ball Bounce Bump (+1)

Description: Facts that have addends of 1.

Strategy: Counting On or Back

Counting On +1

Material Needed: Either 10-sided dice,
equation cards for Counting On +1, or
number cards 0-10

Two different colored markers/chips
(tfransparent ones work best - at least 10
chips per person)

1.
2.

Roll the die or draw a card.

If using the die or number cards,
add one to the number. If using
the equation cards, find the sum.
Locate the sum on the board
and cover that space with your
chip. If your partner is already on
that number, you can bump
him/her off that space and claim
that number. Your partner takes
back his/her chip and can use it
again later.

If you calculate a sum that you
have already covered, you can
stack one of your chips on top of
the one that is there on the
board and “lock™ your chip into
place. No one can bump you off
of that number now.

If you roll a number or draw a
card that the sum is not available
on the board, the next player
takes his/her turn.

The player to use all of his/her
chips first wins the game!

3
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Counting On +2

Material Needed: Either 10-sided dice,

equation cards for Counting On +2, or im.,, 3
number cards 0-10 N m
-~ A
B
Two different colored markers/chips s W

10 chips per person)

1. Roll the die or draw a card.

2. If using the die or number
cards, add 2 to the number. If
using the equation cards, find
the sum.

3. Locate the sum on the board
and cover that space with your
chip. If your partneris already
on that number, you can bump
him/her off that space and
claim that number. Your
partner takes back his/her chip

..... and can use it again later.

m (tfransparent ones work best - at least

number cards 0 -10, two different colored markers/chips (fransparent chips are best)

Name of Activity: Ball Bounce Bump (+2)

If you calculate a sum that you
have already covered, you
can stack one of your chips on
top of the one that is there on
the board and “lock™ your chip
info place. No one can bump
you off of that number now.

If you roll a number or draw a
card that the sum is not
available on the board, the
next player takes his/her turn.

Wi

Y
ey, A

4, The player to use all of his/her
chips first wins the game!

Description: Facts that have addends of 2

Strategy: Counting On or Back
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Counting Back -1

B
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Material Needed: equation cards for
Counting Back -1, or number cards
1-10

Z
'!"5"‘))»))"'1t ’

Wlev e

W

m Two different colored markers/chips
! (tfransparent ones work best - at least
| 10 chips per person)

1. Roll the die or draw a card.

2. If using the die or number
cards, subtract 1 from the
number. If using the equation
cards, find the difference.

3. Locate the difference on the
board and cover that space
with your chip. If your partner is
already on that number, you
can bump him/her off that
space and claim that number.
Your partner takes back his/her

..... chip and can use it again later.

1-10, two different colored markers/chips (transparent chips are best)

Name of Activity: Ball Bounce Bump (-1)

If you calculate a difference
that you have already
covered, you can stack one of
your chips on top of the one
that is there on the board and
“lock” your chip into place. No
one can bump you off of that
number now.

If you roll a number or draw a
card that the difference is not
available on the board, the
next player takes his/her turn.

"))»)?“‘§
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A
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4, The player to use all of his/her
chips first wins the game!

Strategy: Counting On or Back



2 -10, two different colored markers/chips (transparent chips are best)

Name of Activity: Ball Bounce Bump (-2)

Strategy: Counting On or Back

ball 0
b"unce
bump =)

Counting Back -2

Material Needed: equation cards for
Counting Back -2, or number cards

2-10

Two different colored markers/chips
(tfransparent ones work best - at least
10 chips per person)

1.
2.

Roll the die or draw a card.

If using the die or number
cards, subtfract 2 from the
number. If using the equation
cards, find the difference.
Locate the difference on the
board and cover that space
with your chip. If your partner is
already on that number, you
can bump him/her off that
space and claim that number.
Your partner takes back his/her
chip and can use it again later.

If you calculate a difference
that you have already
covered, you can stack one of
your chips on top of the one
that is there on the board and
“lock” your chip into place. No
one can bump you off of that
number now.

If you roll a number or draw a
card that the difference is not
available on the board, the
next player takes his/her turn.

The player to use all of his/her
chips first wins the game!
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**ONLY USE when students are ready for “know from memory” or are using the PPPs for this strategy**

Strategy: Counting On or Back Name of Activity: Random Numbers Counting On F14
Or Back

Description: Facts that have Materials: random numbers CD or internet site with

addends of 1T or 2 numbers being called, recording sheet

Opportunity to Practice Counting On & Counting Back Strategies/Directions:

If possible, use the Random Number CD or digital download by Kim Sutton.

The Random Number CD is a valuable tool for motivating students to practice. The CD is designed to
generate the digits 0 - 9 with background music. This helps students learn to filter out unnecessary sounds
and listen for important information. Students also can’t ask the CD to repeat itselfl  Students find this
form of practice fun. There are several fracks to choose from, as well as a variety of rates.

The random number CD can be used with any drill command using the four operations. When a number
is called out, the student would perform that drill command (add 1, add 2, subtract 1, etc.) and record
the sum or difference. This would continue down the columns.

There may be other online number generators if you have not purchased the CD or digital download.

Teachers can use the Random Number Recording Sheet or Random Number Strategy/Drill
Command Sheet. See the back of the book for the Random Number Recording Sheets.

Random Number Shape Sheet taacmes rom cmsunens Random Number Strategy/Drill Command - COURMNG BACK  (asssses vem tm suserh

- Tip: If this activity is too challenging

for students, consider providing them

* more opportunities at the concrete level. -
* Also, there are additional foundational -
. lessons that precede these lessons in the

- book, Math Drills to Thrill (Kim

n I [} n I [} I I I I I " " I n

LEEEEEETEE
AREEEEERE RN

-~ . 1= Sutton).
i L I - For example:
' I i 2 e  Numbers I Hear
= ° Numbers I Know
> = ° ‘What Comes Before?
i = - e ‘ i e FEtc.
' i ¥ P S

Student writes the Student listens for the number
sums/differences in the called on the CD, follows the
shapes on the page. command, then writes the

sum/difference.

Peminder: Students i -sth 4rade do not work with n&gﬂhvo numbers. 1k the 0D calls out ™"
and the command 15 "= 2, Just say "skp " and wat kor the next mumber. Byplan fo students
you GAN solve the problem | - 2 = 7, but they will not learn about this until widdle school



Random Number Strategy/Drill Command - Counting On  (adapted from kim sutton)

Name Date
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19.

+
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+
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+
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23.
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24.

10.

+
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11. 26.
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12. 27.

13.

»

NN giN- NN giN- g\ SNgiN N giN- NN 5

15.

Sl NN gIN-gN- gIN-EN- S NS RNgiN-giS N



Random Number Strategy/Drill Command - Counting Back (adapted from kim sutton)

Name Date

. @ _ = 16, @ _ 2=
2 )y - | = 7y - 2=
s )y - | = B B - 2=
oDy - | = 9. B - 2=
s 0 - | = 0. W - 2=
o Wy - | = 2 gy | - 2=
ooy - | = 2 gy | - 2=
8. @ _ = 23, @ _ 2=
5. )y | - | = 2| WY | D=
10 @ _ | = 25, i@ . 9=
. @ _ = 2. @ . 0=
12 @ _ | = 27 @ _ 9=
13. @ _ | = 28, @ _ 9=
14, ;@ _ | = 29. @ . 0=
5. @ _ | = 30. @ _ 2=






/ero

ﬂW3.3




Strategy: Zero (Identity Property) Application and Teaching the Strategy

Description: Facts where at least | Materials: document camera, some manipulatives,
one of the addends or the part-part-whole mat in a plastic sleeve, dry erase
subtrahend is zero marker/eraser, chart paper, markers

There are 19 facts that have 0 as an addend. Though these facts are generally considered simple, there are students that
over-generalize the idea that answers to addition problems must be bigger and get confused with the + 0 facts. Word problems
involving zero are especially helpful for understanding zero facts. As you discuss the following problems, use concrete examples
and drawings that show two parts with one part empty. Show students what the number fact looks like first (manipulatives or
drawing)and then show the abstract number sentence.

Application:
Materials for Application: manipulatives, models and/or dry erase boards/markers/erasers

Application:
“Let’s take a look at a problem and talk about how we might solve it.”

“There are 3 baby birds in a nest. No more birds have hatched. How many baby birds are in the
neste” (Have students discuss the problem and illustrate it. It may also be helpful for some students to act it out.)

“Let’s fry another one.

The next spring a robin built a nest. Rosa peeked into the nest one day and saw that it was

empty. The next day she peeked and saw 4 eggs. How many eggs are in the nestg”
(Have students discuss the problem and illustrate it. It may also be helpful for some students to act it out.)

“What do these problems have in common?g” (Both of these problems had 0 as an addend.)

Teaching Strategy - Part 1:

Materials for Part 1: document camera, some manipulatives, Part-Part-Whole mat in a plastic
sleeve, dry erase marker/eraser

Put a Part-Part-Whole model under the document camera. Tell students you are going to
practice some addition problems.

“I am going to put a quantity on one of the parts (pointing to the model). Close your eyes.
(Teacher puts on 4 manipulatives.) Okay now open. How many manipulatives did | put on our
Part-Part-Whole mate (Students count/state.) Yes...4l Okay close your eyes again and I'm going to
put another quantity on the mat. (Students close their eyes again and the teacher does not put any
manipulatives on the mat in the other “part”.) Okay open! How many do you see in this part (pointing to
the model)¢ Right! Zero...I did not add any more. So let's add these together. 4+ 0=4. I'm
going to add 4 manipulatives at the top of our model where it says, ‘Whole'. Let’s try this
again.”

Teacher continues to do this, having the zero quantity be the first or second addend. Have
students talk about what they are noticing.
“There is a special name for this strategy. It is called the Zero Strategy.”

The teacher should also repeat this with subtraction - having students close their eyes, putting
manipulatives on the “whole” part, take none away, discuss and put manipulatives on the

“part” portion of the mat.
P P 10C




Teaching Strategy - Part 2 (Addition):

Materials for Part 1: problem:s listed on chart paper, marker to record student discoveries and
comments

Make a list of about 10 zero addition facts (make sure the 0 is not always in the same
addend position). Some of your facts can be symbols (humbers) while others should be
quantities (draw squares, triangles, etc.). Draw some horizontally and others vertically.

“Let’s look at a list of zero addition facts.” Circle/

* Have students explain how these facts are alike and different. ™~ nigniignt,

* Ask some of the students to share their discoveries. record what

* What generalizations can they make about adding “0"2 g.“dems.ore
* Adding zero does not change the guantity or number. > oﬁ?ﬁfgﬁ‘gﬁ

The sum (answer) remains the same. paper. Be

* The zero can be in either addend position. D \S/Lvﬁ Tore'iig'

* Have them say the name of the strategy. (Zero Strategy) VOCO‘%U,—G:

(SMP 6).

Teaching Strategy - Part 3 (Subtraction):

Make a list of about 10 zero subtraction facts. Some of your facts can be symbols
(numbers) while others should be quantities (draw squares, triangles, etc.). Draw some
horizontally and others vertically.

“Let’s look at a list of zero subtraction facts.” Circle/
* Have students explain how these facts are alike and different. ™\ highlight/
* Ask some of the students to share their discoveries. record what
* What generalizations can they make about subtracting *0"2 ;f:ggc;sﬁ%e
* Subtracting zero does not change the guantity or number. > on the chart
The difference (answer) is the same. paper. Be
* The zero can only be in the second addend position. D sore Tore'f:ti’si'
**f a student tries to explain that the zero can be in the first addend W

position, agree with him/her, but follow that with a further explanation.
For subtraction and the Zero Strategy, in elementary school, we learn
about the zero being in the second position (subtrahend) or the amount
that is being taken away from the number (minuend). HOWEVER, once
they enter middle school, they will learn more about how the zero can be
in the first position (minuend). But for now, we'll only have zero be the
subtrahend (or the number that is being taken away). Do NOT tell them
that a zero can never be the “first number”. This simply isn't frue and we
do not want students to think this in their elementary years.

* Have them say the name of the strategy. (Zero Strategy)



Strategy: Zero (Identity Property)

Description: Facts where at least
one of the addends or the
subtrahend is zero

Name of Activity: Part-Part-Whole Zero Facts

Addition

G2

Materials: part-part-whole mats, counters, zero cards,

number cards or ten-sided die (cards work well because the number 0
can be drawn which would produce 0 + 0)

Opportunity to Practice Zero (Addition) Strategy/Directions:

Part-Part Whole

1. Students work in pairs.

2. Student A will draw a card or roll the die and write that number in the part box. The student will
also draw a picture to represent that number. The student will also draw a “0" card and write a O

in the other part box.

Name

Part-Part-Whole Zero Fact - Pictorial/Number Model - Addition

VISSVIN
ARAAE®|

Whole/Total

Part

Part

O

3. The student says to his/her partner, “This is the Zero Strateqy. That means I'm not adding anything

to my number. 4 +0=4"

4. The student then writes the number in the

whole/total box.

5. The student then writes the equation

(number sentence).

Student B checks for accuracy.
The students switch roles.

o

N

Part-Part-Whole Zero Fact - Pictorial/Number Model - Addition

Name

9%y O
L\ +() = U(

@

** Be sure students practice putting the non-zero addend in both the left and right hand side “part”
boxes. We want students to recognize and be able to explain the commutative property.

Adaptation: If students are struggling at the pictorial level, have them use counters on the manipulative

mat.

- Note: Although it may seem obvious that a zero card does not need to be drawn, students need to make a connection
: that “nothing” or zero objects is a number and does have a symbol.

. The teacher will need to run several copies of the recording sheet because there are only two models on the page.



Strategy: Zero (Identity Property)

Subtraction

Description: Facts where at least
one of the addends or the
subtrahend is zero

Name of Activity: Part-Part-Whole Zero Facts

Opportunity to Practice Zero (Subtraction) Strategy/Directions:

G3

Materials: part-part-whole mats, counters, zero cards,

number cards or ten-sided die (cards work well because the number 0
can be drawn which would produce 0 + 0)

Part-Part-Whole - Be sure to remind the students over and over that they are working on subtraction.

1. Students work in pairs.

Part

[

s

Part-Part-Whole Zero Fact - Pictorial/Number Model - Addition

Name

O

Whole/Total

Vp¥eo © S

a Part

[s]

Student A will draw a card or roll the die and write that number in the whole box. The student will

Student A says to his/her partner, “This is the Zero Strategy. That means I'm not subfracting

<

2.
also draw a picture to represent that number.
VVep ©
3. Student A now draws a 0" card and writes a
0 in one of the part boxes.
4.
anything from my number. 5- 0=15."
5.  Student A then writes the number in the
other part box and draws the quantity.
6. Student A also writes the equation
(number sentence).
7. Student B checks for accuracy.
8. The students switch roles.

Nar

P

Part-Part-Whole Zero Fact - Pictorial/Number Model - Addition

me

Whole/Total

Vp¥eo © S

O v @

[

VO S

s

S — 0 =0

Adaptation: If students are struggling at the pictorial level, have them use counters on the manipulative

mat.

. Note: Although it may seem obvious that a zero card does not need to be drawn, students need to make a connection
. that “nothing” or zero objects is a quantity and does have a symbol (number to represent it). Be sure they draw a zero

. card.

The teacher will need to run several copies of the recording sheet because there are only two models on the page.



Number Cards 0 - Part-Par

t-Whole Zero Fact

Cards




Part-Part-Whole Zero Fact - Manipulative Mat

(Put in plastic sleeve if students are going to write on this mat.)

Whole/Total

Part Part




Part-Part-Whole Zero Fact - Pictorial/Number Model - Addition

Name

Whole/Total

Whole/Total




Part-Part-Whole Zero Fact - Pictorial/Number Model - Subtraction @

Name

Whole/Total

Whole/Total




Strategy: Zero (Identity Property) Name of Activity: Rotating Zeros G4

Description: Facts where at least  Materials: two Dixie cups (or any small container) per
one of the addends or the student participating, several small manipulatives,
subtrahend is zero recording sheet

Opportunity to Practice Zero (Addition) Strategy/Directions:

J—

Students work individually within a small group or whole class rotation.

2. Each student will have two cups on their desk. One of the cups will have nothing in it (“0”) and
the other cup will have up to 10 manipulatives in it (each desk should have a different number as
much as possible). If four desks are together in a classroom, it would look something like this:

¥ UE
¥ 00

***Be sure to alter which cup has the “0” quantity (in other words, do not always have it be the
cup on the right).

7]

11
T

T1)

3. The student pours his/her cup on the table and counts the manipulatives. S/he turns to his/her
partner and says, “This cup has nothing in it. This cup has é init. This is the Zero Strateqy.

My number sentence/equationis 0+ 6 = 64."
Student A checks for accuracy. Rotating Zeros
The student draws his/her pictorial representation  [name
and writes the equation.

o~

EG
|
y

6. The student sets the cups back up for the next person, leaving the “0” cup in the same spot. S/he
then rotates to another desk at his/her foursome or chooses another student's desk in the room to
repeat the process.

Adaptation: If students are struggling with counting, limit the tables they can choose by only having up
to 5 manipulatives in certain cups. (i.e. “Please choose from the tables that have blue cups as you
rotate around the room.”

- Note: Although it may seem obvious that a zero cup isn’t needed, students need to make a connection that “nothing”
- or zero objects is a quantity and does have a symbol (a number to represent it).



Rotating Zeros

2. = — = —

4, = — = —

Name

1. —
= =

3. = —
= =

5 = —
= =

b, S= — = —
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Strategy Focus Review - counting on/Back & zero

Students need to practice the strategies that have been taught and defend which facts are best
solved with particular strategies.

Materials:

1 Spinner per two students (use paperclip/pencil to create a spinner or buy spinners and add)
Fact Cards that align to this strategy (cut out)

1 Fact Cards sheet per student that aligns to this strategy (NOT cut out)

1 Strategy Sorting Mat that aligns to this strategy

Abbreviations to Play:
Counting On = CO Counting Back = CB lero = [+ lero = -
To Model How to Play:

Option 1: Part A: Ask a student to join you to model this process. You will need the spinner and the
Fact Cards sheet (NOT cut out, 1 per person), and pencils. Put the spinner under a document
camera. Spinit. As a class, read the strategy (i.e. Counting Back). Identify 1 problem that you
could apply this strategy and write “CQO" in tiny print next o those problems (i.e., 5+ 1=_,1+9=
__,etc.) Read the equation (including the sum/difference). Continually explain WHY this strategy is
a successful one. Now the student spins, names the strategy, reads the equation, and writes the
abbreviation on his/her sheet - again explaining WHY that strategy works. Agree? Disagree?
Encourage discourse. Model another round.

E ***Once students learn more strategies, multiple strategies can be applied to problems (i.e., 7 + 8 =
. ___ Make a 10 or Doubles +/-1). Students are encouraged to agree/disagree and explain why.

Part B: After a few turns, you and the student solve the labeled problems. When the problems have
been solved, students can choose a few and explain which strategy they applied. Multiple
opportunities to make connections between the strategies and the problems themselves will lead
to students being able to move this learning to memory (automaticity).

Option 2: Ask a student to join you to model this process. You will need the Fact Cards (cut out)
and a copy of the sorting mat. Put the spinner under the document camera. Spinit. As a class,
read the strategy (i.e., Counting On). Each person picks one card that represents this strategy,
reads the equation to their partner and places it on the sorting mat. (i.e., “4+ 1 =5. I will place it in
the Counting On space because | just counted up one more from 4.” “1+ 8 = 9. This is the Counting
On strategy so | will place it here. | started with 8 and counted up 1 more to get a sum of 9.”). Be
sure to acknowledge when students apply the properties. Ask students to identify all strategies
applied to make further connections! In the example just mentioned, the student applied the
Commutative Property by changing the two addends around. Layer in that vocabulary so students
comprehend there is a classroom expectation of being precise.

Continue to sort the cards. Students could also move cards to another part of the sort if they can
defend why that strategy would also work (FLEXIBLE THINKING...part to the definition of ‘fluency’! :0)

T10C
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Strategy Focus Review - counting on/Back & zero

Counting On =

CcO

Zero (1) Zero (+)

<— Counting Back

CB
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Strategy Focus Review Sorting Mat - counting on/Back & zero

Zero (+)

Zero (-)

Counting On

—>

<@—— Counting Back




Strategy Focus Review Sorting Mat - counting on/Back & zero

Zero (+) Zero (-)

Counting On =i <—— Counting Back

=

rite at least 3 problems in each box above that aligns to that strategy.

Choose 1 of the strategy boxes above and explain how it works below
(pictures/models/words).



Fact Cards - Counting On/Back & Zero - Only Os and 1s

O+3=__ | 4+1= /-0=__ 1+9=
__=5-0 =1+2 =6-1 __=3-0
8-1=__  0-0=__  4+1= 10+0=___
=9-1 =1+ __=0+8 =1+7
10 0 1 3 ]
-1+ - + /7 |+ 8 O + 9
S 0 ] / ]
-1 |+ - + 4 |+ 6 1 + 8




Fact Cards - Counting On/Back & Zero

0+3=__  4+1= 7-0=__ | 1+9=
_ =5-0 =1+2 =6-1  __ =3-0
8-2=__  0-0=__ | 4+2= 10+0=___
=9-1 =1+1  _ =0+38 =2+7
10 0 2 3 ]
- 2 |+ - + /7 |+ 8 O + 9
S 0 ] / 2
- 2+ - + 4 |+ 6 2 + 8
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Strategy: Doubles Application and Teaching the Strategy

Description: Facts where both Materials: whiteboard/paper, document camera, some
addends are the same. manipulatives, double trouble poster, dry erase
marker/eraser, chart paper, markers, paper for double
trouble booklets, crayons/markers, part-part-whole mat

Children usually memorize doubles quickly and easily. Even so, the Doubles strategy is so critical in learning many of the other
fact strategies that students need to have time to discuss this strategy with their peers in order to have a deep, foundational
understanding.

Application:
Materials for Application: paper, whiteboard

Application:
“Let’s take a look at a problem and talk about how we might solve it.”

“Butterfly wings have the same pattern on both wings. If each wing has 5 dots, how many dots

are on the butterfly2” (Have students discuss the problem and illustrate it. It may also be helpful for some
students to act it out.)

“Let’s try a couple more.”
“A car with four wheels is in the driveway. Another car just like it pulls into the driveway. How

many wheels are on the driveway?¢”
(Have students discuss the problem and illustrate it. It may also be helpful for some students to act it out.)

“Vinnie got some new neon shoestrings. His shoe has é eyelet holes on each side. How many
eyelet holes are there on one shoe?”

“What do these problems have in common?2” (All of these problems had addends that are the same.)
Teaching Strategy - Part 1 (addition):

Materials for Part 1: paper for “Double Trouble” booklet, crayons/markers, Double Trouble
poster, document camera

Because the Doubles facts are so important, students can create a “Double Trouble” booklet to use as a
reference. To create books, fake 3 sheets of paper and fold them in half, then staple the fold.

Teacher displays the “Double Trouble” poster on document camera and asks students to look
at the addition sentences shown. “What do you notice about the addends in the number
sentences or equations on this postere” Students should notice that each sentence has
addends that are the same. “There is a special name for this strategy. It is called the Doubles

Strateqy.”

Pass out “Double Trouble” paper booklets to each student. Students will label each page with a
double fact (0+0, 1+1, etc.) and illustrate each of the double facts. Students may choose to
draw the same pictures that are on the “Double Trouble” poster or their own double pictures
that make sense to them.

—]
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Teaching Strategy - Part 2: (addition)

Have students stand and face one another. Each student puts up one hand (facing each
other/mirror hands). Teacher says, “Pointer fingers touch.” The kids put up their pointer fingers
and have them touch. “Let’s say the equation, ready?2 1+ 1 =2." Teacher writes that equation
on the board. Now put up your index fingers and tall/middle fingers. Have them touch your
partner’s fingers. Let's say this equation. 2 + 2 =4." Teacher writes that equation. About half
way through, ask the students what they recognize about their fingers and the numbers in the
equations. Go up through all 10 fingers.

Teaching Strategy - Part 3 (addition/subtraction):

Materials for Part 2: cubes/manipulatives; Part-Part-Whole mat, chart paper, markers

Using Part-Part-Whole mat and manipulatives, have students model doubles addition facts.
“Let’s use cubes to show one of our doubles facts, 1+1.” Students place one cube in each
“part” section of mat. “Now add those parts together and move them to the ‘whole’ section of
your mat to show the total.” Teacher records the complete addition sentence on chart paper.
“Remember, the name for this strategy is the Doubles Strategy when we have a number
sentence with two addends that are the same.”

“Now let’s practice using this strategy for subtraction.” Have students start with
cubes/manipulatives in “whole” section of mat, then split the manipulatives into the two “part”
sections to see that they are equal amounts. Record the subfraction fact next to the addition
fact on class chart (see example below).

Doubles Strategy
1+1=2 2-1=1
2+2=4 4-2=2

3+3=6 6-3=3
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Strategy: Doubles Name of Activity: Seeing Doubles - Multiple Games 12

Description: Facts that have Materials: seeing double cards, dice or spinner, generic
addends that are the same game board, paper/pencil

Opportunity to Practice the Doubles (Addition) Strategy/Directions:
Seeing Doubles Concentration

Determine the number of cards to use for this game. Using all the cards might be too much.

1.

2. The cards are shuffled and put face down in an array.

3 Student A: P )
A. Flips over two cards. @ -
B. States the guantity for each one. For example: 4 and é. of| | **°

If it is not a match (picture on the cards), then s/he says,
“4 and 6 - This is not a match!”

0000
C. If the picture is not a match, but it is a double, the students says, w% seeele
“This is not a match, but they both have the same double ‘

equation (holding up the hand picture) Thisis 5+ 5 =10 (then _ _
holding up the ten frame picture) Thisis 5+ 5= 10". 5*5=10  5+5=10
Because the pictures do not match, s/he does flip the cards back over.

P
D. If the pictures ARE a match, the student HOLDS UP ONE OF THE CARDS /[ ﬂ-\\\ B
and says, “This is a match AND it is a double! 6+ 6=12." The

?ﬁ
~

student would keep both cards and go again. If the student
says the equation or the sum incorrectly, then s/he loses his turn. N
4, The student with the most cards at the end wins the game.

Adaptation: When students flip over a match, they write the equation.

Generic Game Board/Use Seeing Doubles Cards

—_—

Students use the Seeing Doubles cards for any generic board game.
2. Student A draws a card, states or write the equation as a

double to be able to roll the dice or flick the spinner to

advance on the game board.

Seeing Double War Style

1. Students play the game of War using the Seeing Doubles cards.

2. Cut the deck in half. Each player puts their cards face down.

3 Each player flips over one card. They say their “doubles” equations aloud. The player with the
larger sum keeps the cards.

4, If the players flip over equal equations (i.e., 4 + 4 =8 and 4 + 4 = 8), then they flip over another
card to determine the winner.

T10C



Seeing Double Cards




Seeing Double Cards
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Seeing Double Cards
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Seeing Double Cards
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Seeing Double Cards
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Seeing Double Cards
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Strategy: Doubles Name of Activity: The Missing Double I3

Description: Facts that have Materials: missing doubles sheet(s), doubles subtraction
addends that are the same cards, (for students who need support offer manipulatives,
too - tiny ones like beans), 2 different colored pencils

Opportunity to Practice the Doubles (Missing Addend & Subtraction)
Strategy/Directions:

1. Each student needs at least one copy of the Missing Double 00 00 0 O
number bond sheet (two different options offered). Partners can coee”
share a deck of the subtraction cards.

2 Student A flips over one of the cards (i.e., 12- 6 ).

The student writes the equation in the top of the number
bond and draws 12 dots.

3. Then s/he circles é of the dots in one of the colored pencils,
draws an arrow down to the left part of the number bond and
draws 6 dofts in that colored pencil. Student A writes the number o
6 in that part of the number bond. °

4, Student A then circles the remaining 6 in a different colored Name
pencil and follows the same steps. S/he is also writes the NS
difference. 0000 0 O

5. S/he turns to Partner B and says. “12- 6 = 6 because 6 + 6 = 12.
This is the Doubles strateqgy.”

Adaptation: For students who are struggling with the

symbolic level, have these kids solve them with tiny
manipulatives on the mat first, then draw. If tiny manipulatives
are not available, use regular classroom ones on a full-sized number bond then the students use the
recording sheet.

For students who are ready for a challenge, use the missing addend cards,

—]
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Doubles Subtraction Cards

20-10=__ | 18-9=__ | 16-8=__ | 14-7=__
_ =12-6|__=10-5| __=8-4 | __=6-3
20 18
~ 10 ~ 9
_ =4-2 | 2-1=__
16 14 12 10
- 8 - 7 - 6 -5
8 6 4 2
_ 4 ~ 3 ~ 2 -




Doubles Subtraction Cards - Missing Addend

20
4- =2 | 2- =1 | _ -

10

16 1 4 12

8 7 6

8 6 4




The Missing Double

Name




The Missing Double

Name




Strategy: Doubles Name of Activity: Doubles Bingo I4

Description: Facts that have Materials: 1 bingo board per student, chips or
addends that are the same manipulatives to cover the boards, doubles +/- cards

Opportunity to Practice the Doubles (and/or Missing Addend & Subftraction)
Strategy/Directions:

1. This game is best played with a small group of students.
2. Each student gets a blank bingo board.

3. Do a quick oral review of the sums by having kids saying the equations aloud chorally as the
teacher writes the sums on the board:

Kids say: Teacher writes on the board:
“T+1=2 2
2+2=4 4
3+3=6..." 6, etc.
4, Let the students know they need to fill in their own bingo boards with the numbers you have

written on the board.
5. Teacher flips over the cards one at a time under the document camera. The class reads the
equation aloud (including the answer).
**Consider different groups of students to call on for this part, “All students wearing tennis
shoes, ready? Read!”

6. The first student to have a full row, column or oblique line wins.

Adaptation: Use the Doubles Subtraction or Missing Addend cards.

—]
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Bingo Board




Bingo Board




Doubles Addition Cards

1 +1= 2+2=__ | 3+3=__ | 4+4=
_ =5+5 | _=6+6| __=7/+7 | __=8+8
10 9
+ 10 + 9
=9+9 | 10+10=__
3 / 6 S
+ 8 + 7/ + 6 + 5
4 3 2 1
+ 4 + 3 + 2 +




cards (addition, subtraction and/or missing addend)

Name of Activity: Doubles

Strategy: Doubles

=

|
|

=
I

L

=

Squares
Doubles: 1-10

The goal of SQUARES is to be the first
player to have markers/chips on four
numbers that form a square on the
game board.

Students either need a game board
per person or different colored
markers/chips.

SQUARES spinners or decks of cards
(Doubles addition and/or subtraction
equations) are also needed.

Players take fums spinning or drawing
a card, finding the sum/difference/ O,
missing addend and placing a _nlu
marker/chip on the board. If the
student cannot place a marker/chip
because the sum is not showing, s/he

loses that tum.

The first player to have 4 markers/
chips arranged fo form a square is the
winner.

For a noncompetitive option, have
partners work together fo spin/draw,
add/subtract, and talk together
about where to place each marker/
chip as they try to form a square.

More information on SQUARES is in the back
of the FSB. Look for equation game cards to
use either in the Doubles section of this book
or in the back of the book. If none are
available, students can just draw a card and
double it.




Name of Activity: Social Media Bump - Doubles (+ and -)
different colored markers/chips (fransparent chips are best)

Strategy: Doubles
subtrahend

EnEmmmmwMﬂa
N £ els]e
M Tube Pl

ump

Doubles (+/-)

Material Needed: equation cards for
Doubles (+/-)

Two different colored markers/chips
(transparent ones work best - at least
10 chips per person)

1.
2.
3

Draw a card.

Find the sum or the difference.
Locate the sum or difference
on the board and cover that
space with your chip. If your
partner is already on that
number, you can bump
him/her off that space and
claim that number. Your
partner takes back his/her chip
and can use it again later.

If you calculate a sum or
difference that you have
already covered, you can
stack one of your chips on top
of the one that is there on the
board and “lock” your chip
into place. No one can bump
you off of that number now.

If the sum or difference is not
available on the board, the
next player takes his/her turn.

The player to use all of his/her
chips first wins the game!




**ONLY USE when students are ready for “know from memory” or are using the PPPs for this strategy**

Strategy: Doubles Name of Activity: Random Numbers Doubles I7

Materials: random numbers CD or internet site with
numbers being called, recording sheet

Description: Facts that have
addends that are the same

Opportunity to Practice the Doubles (Addition) Strategy/Directions:

If possible, use the Random Number CD or digital download by Kim Sutton.

The Random Number CD is a valuable tool for motivating students to practice. The CD is designed to
generate the digits 0 - 9 with background music. This helps students learn to filter out unnecessary sounds
and listen for important information. Students also can’t ask the CD to repeat itselfl  Students find this
form of practice fun. There are several fracks to choose from, as well as a variety of rates.

The random number CD can be used with any drill command using the four operations. When a number
is called out, the student would perform that drill command (double the number heard) and record the
sum. This would continue down the columns.

There may be other online number generators if you have not purchased the CD or digital download.
You could also use a spinner or 10-sided die.

Teachers can use the Random Number Recording Sheet or Random Number Strategy/Drill
Command Sheet. See the back of the book for the Random Number Recording Sheets.

Random Number Shape Sheet (asesses tom omsuors
o Random Number Strategy/Doubles. isssassen omsume

- Tip: If this activity is too challenging

for students, consider providing them

* more opportunities at the concrete level. -
* Also, there are additional foundational -
. lessons that precede these lessons in the

- book, Math Drills to Thrill (Kim

3| W e

I '

I||1I

+ o+ o+ + + A+ o+ + A+ A+ o+ A+ 4+
TN TN T T T T N T TR TR (A U T 1
R T T T S S S S S S S SR S
TN TN T T T T N TN TN TR TR N T 1

Student doubles the number
they hear and writes the sum
in the shapes on the page.

Student listens for the number
called on the CD, records it
as both addends, then writes
the sum.
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0

-~ ¢ Sutton).
i L - For example:
' i it ° Numbers I Hear
° Numbers I Know
> ° ‘What Comes Before?
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I ° Etc.



Random Number Strategy/Doubles (adapted from kim sutton)

Date

Name

R e

W=

It

s e

Ik o

moe

W=

ki

I A

AR A

kit o

B

Ikt o

ZARAD A

St e

6.

7.

8.

9.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

10.

12.

13.

14.

15.




Random Number Strategy/Doubles (adapted from kim sutton)

Name

1. double

2. double

3. double &

4. double &

5. double @
6. double L&
7. double ¢
8. double
5. double| -
10. double (
11. double @

12. double|

Date

13. double g
14. double &

15. double

16. double

17. double
18. double p
19. double |

20. double

21. double

22. double ’
23. double

24. double 3







J1

Doubles
+ |/ -




Strategy: Doubles +/ -1 Application and Teaching the Strategy

Description: Facts that have Materials: document camera, some manipulatives, dry
addends that are one away from | erase marker/eraser, whiteboard, chart paper, markers,
each other. two-sided colored counters, ten frames (1 and 2), plastic

sleeves, Near Doubles Fact Cards

Students will be working on a strategy that is a combination of the doubles and counting-on strategies. It involves facts whose
addends differ by one. To understand these facts, students should compare them to the related double fact then complete
the sum. For example, to solve the fact 4 + 5, a sfudent would think, “4 + 4 =8, so 4 + 5 is one more which would be a total of 9.”

Application:
Materials for Application: paper, whiteboard, document camera

Application:
“We are going to use the Doubles strategy to help us understand the Doubles +1 strateqy. Let’s
talk about the following problems together.”

“Today is the 7™ day of the month2 What will the date be in 8 days2” (Have students discuss how
fo solve the problem with a Doubles +1 strategy. Let them discuss it with each other and with the whole
group. Have students illustrate the problem. Some students may find it helpful to act it out.)

“After a party, your mom gathered up the leftover cans of pop. She found a pack of 6 in the
kitchen and then 7 more cans in the refrigerator. How many cans of pop did she finde”

“There are two cars in the parking lot. One is a convertible and the other is an SUV with an extra

wheel attached to the back. How many wheels are there in the parking lote”
(Have students discuss the problem and illustrate it. It may also be helpful for some sfudents to act it out.)

Teaching Strategy - Part 1 (addition):

Materials for Part 1: two-sided colored counters, ten frames (1 and 2), plastic sleeves, dry erase
markers

Doubles +1 (and/or -1) can be challenging for students who struggle with decomposition,
hierarchical inclusion, or numeration. When you ask students to identify the “double” in 4 + 5,
some students are fruly confused. They see two different numbers. They don’t “see” the 4 within
the 5. In fact, some children think 5 is a quantity within itself.... unigue...when in fact, it is
comprised of smaller quantities or numbers. Therefore, it is CRITICAL students have an
opportunity to use manipulatives and tools to SEE/EXPERIENCE decomposition of one of the
numbers to IDENTIFY the double.

Provide students with a ten frame and two sided colored counters. Have students practice
putting on 5 red and 4 yellow counters. Have students discuss how the quantities are similar.
What could be done to change one of the numbers/quantities to make doublese Students
should flip over 4 of the red counters to yellow showing 4 and 4 yellow counters (and 1 red
counter). Have the ten frames in a plastic sleeves so the students can label with numbers.

Keep practicing this with numbers 2-5. Once students are ready, move to 2 ten frames and
practice with numbers 6 - 10. Be sure to have students use precise vocabulary, clearly identify
the “hidden double”, name the strategy they are practicing (Doubles +1),and explain how they
know the sum. T0C




Teaching Strategy - Part 2 (subtraction):

Jololololo

Materials for Part 2: two-sided colored counters,
ten frames (1 and 2), plastic sleeves, dry erase markers

Like Doubles +1, Doubles -1 can be tricky for some kids.

With ten frames and two-sided colored counters, practice b ‘ ‘ ‘ ‘ ‘

manipulating the smaller addend to become equal the

larger addend. For example, 5 + 6. Have students put 5

yellow counters on a ten frame and 6 red ones on another. ‘
Have them talk about how the 5 could become a 6 to

creafe a double.

“What needs to happene” b O O O O O

Have students add one red counter
to the 5 so they can see the change. “Did we create a ‘
double2” Ask them to double it.

“What needs to be done now and whye”
They need to subtract one because the original b ‘ ‘ ‘ ‘ ‘
addends were not equal.

b#lo=\"1 ®

Practice this several times having students choose two addends that are near doubles.

Students may need
to cover the one they \ z — \
added fo see the

original problem.

Il



Teaching Strategy - Part 3 (addition/subtraction):

Materials for Part 3: Near-Doubles Fact Cards (one per student), document camera or chart
paper

(Pass out the fact cards to your students and place the Doubles page under the document camera.
You may want to have students work as partners.)

This is more abstract and challenging than Part 1 or Part 2.
“I have some problems | want you to examine.” Put these problems under the document
camera or on chart paper:

6+7= 5+4:= 4+3= 5+6= 7+8=
9 6 3 8 7
+8 +5 +4 9 +6

As each problem is revealed or written on chart paper, have students discuss which double
fact is close to the problem shown. (Some may double the smaller number and add one while
others may double the larger and subtract one.) Discussion and explanation of how the double
is “hidden” in each of these problems is an important component of fruly understanding the
Doubles +1 strategy.

“Look at the fact that has been passed out to you. Think about the doubles fact that helps you
solve this problem. Be ready to explain your thinking.”

(If students respond that they “just know it”, have them approach the problem as though they
don’t know it or are explaining it to a younger student. If students are working with a partner,
they will need to spend time discussing their thoughts. After students have had time to process
their thoughts, have them share which double helps them solve their problem and how it
helped.)

—]
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Doubles +1 (Near-Doubles) Fact Cards

9+8=__

8+9=__

8+7=__

/+8=__

4+5=__

5+4=__

3+4=__

4+3=__

_=9+10

__=10+9




Doubles Addition Cards

1 +1= 2+2=__ | 3+3=__ | 4+4=
_ =5+5 | _=6+6| __=7/+7 | __=8+8
10 9
+ 10 + 9
=9+9 | 10+10=__
3 / 6 S
+ 8 + 7/ + 6 + 5
4 3 2 1
+ 4 + 3 + 2 +




Strategy: Doubles +/ - 1 Name of Activity: Decompose to Double - Adapted from J2
Bay-Williams & SanGiovanni

Description: Facts that have Materials: part-part-whole models (both bigger one and
addends that are one away from | page with smaller ones), manipulatives (ideally two-sided
each other. colored counters), near-doubles fact cards (in teaching

section), plastic sleeves/dry erase markers/erasers

Opportunity to Practice Doubles +/ -1 Strategy/Directions:

****This activity should be practiced before some of the more abstract activities offered for Doubles +/-1.

Decide how the students will show their work:

A. Put the larger model in a plastic sleeve, students put manipulatives on the model and use
a dry erase marker to show their work.

B. Put the manipulatives on the larger model, but then use the smaller ones to record their
thinking.

***Either way, students should use manipulatives to demonstrate understanding.

1. Students work in pairs.
5+4=__
2. Student A draws a near double equation card.

3. (Using the larger model in a plastic sleeve) Student A puts the 0000
number of manipulatives on the “parts” portion of the model and labels o 4
the boxes with numbers. The student says, “These 5 and 4 are the
addends and they are the ‘parts’ in this problem.”

4.  Student A now explains to Student B how to find the double within the 0000
problem to help solve it. The student also draws a line and ‘
decomposes the larger addend to reveal the double.
For example, “I will move 1 from the 5 over and draw a line.
| decomposed the Sintfo 1 and 4. Now | can use the Doubles +1
Strateqy to solve this.” _ ennes

5. Thestudentsays “4 + 4 + 1 =9." and pushes the total quantity/sum
fo the bottom portfion (whole).

7

6. Since the modelis in a plastic sleeve the student can also write the
equations af the bottom: 5+4=9 1+4+4=9 ZEEE Y Py Y

Encourage students to
challenge one another.

After placing the manipulatives on the larger model, instead of
writing on the plastic sleeve, students could draw/write on the
smaller models with pencils and/or colored pencils.

Is there another way to
say or write this?
How? Why does it
work?

|
Reminder: This activity lends ifself fo opportunities for students to apply both the Commutative and Associative i
Properties. Be sure students apply precise language/vocabulary when sharing their ideas. i
|
|
|

For example: If the student decomposed the 5info 4 and 1 and wrote 4 + 1 + 4 then rewrote it (or said it) by
grouping the 4s together (4 + 4 + 1), be sure to remind them to label their strategy as the Associative Property!




Part-Part-Whole Model

Part

Part

Whole




Part-Part-Whole Models

Part Part Part Part

Whole Whole

Part Part Part Part

Whole Whole




Strategy: Doubles +/ - 1 Name of Activity: Doubles Helpers J3

Description: Facts that have Materials: “Doubles Helpers” worksheet, scissors, glue/tape,
addends that are one away from | pencil
each other.

Opportunity to Practice Doubles +/ -1 Strategy/Directions:

Students may work independently or in pairs.

1. Students will need scissors, pencil, tape/glue, and a copy of “Doubles Helpers” worksheet.

2. At the bottom of the worksheet, there are facts that need to be cut out.

3. Students decide which doubles fact could help solve each of the cut-out facts. Tape/glue the
cut-out fact to the paper.

4.  Students then explain to their partner how knowing the doubles facts helps to solve the other two
problems.

Doubles Helpers %
66
E4"*4
Y7
S45
949
5+6 8+9 5+4 4+3
6+7 5+4 8+7
6+5 10+9 T ri -
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Doubles Helpers §

Look at the doubles facts (expressions) below. Cut out the Doubles +/-1 facts (expressions) at
the bottom and glue/tape them beside the doubles expression that helps. When you are
done, find a friend to explain how you know these problems are related and how to identify
the “hidden doubles”. You will have extra cards.

Name

6+5 10+ 9 /+6 9+8



Strategy: Doubles +/ - 1 Name of Activity: Double Down J4

Description: Facts that have Materials: 4 blank dice with 3 numbers written on it (see
addends that are one away from | details below) or Double Down cards, recording sheet
each other.

Opportunity to Practice Doubles +/ -1 Strategy/Directions:

Students should work in pairs.

1.

5.

Create dice with 3 of the same numbers on them. Forinstance:
3,3, 4,4,
6

5,5
5,5 7.7
7,7 9.9
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28,8, 9,
Students pair up. Student A gets 2 dice that are the same (i.e. 2, 2, 3, 3, 4, 4) and Student B
gets 2 dice that are different from Student A (i.e., 6, 6,7, 7, 8, 8).

Student A rolls both of her dice. If she rolls a near double (i.e., 3 and 4), both partners say,
“Double down!”, record the equation, and solve. Partner A explains why the Doubles +1/-1 works
for that problem.

Now it is Partner B's turn. Since he has difference dice, the equations will be different. If he rolls a
near-double, the partners again say, “Double down!”, record the equation and solve. Partner B
explains why the Doubles +1/-1 is a useful strateqy.

If either partner rolls and it is not a near-double (i.e. 2 and 4), that person just loses the turn.

**f access to blank dice is not an option, cards can be made. Just make two different stacks for each
player.
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Double Down Cards 2-5 - usei making dice is not an option




Double Down Cards 5-8 - usei making dice is not an option
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Double Down Cards 7-10 - usei making dice is not an option
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INO

0

0

0

0




Double Down

Name
Each player needs their own sheet. Record all near-doubles (Doubles +1/-1) below. The person
who rolls or flips over two numbers that are a near-double, explains how the Doubles +1/-1 strategy
works for that problem.
1. 2.
3. 4,
5. 6
7 8.
9. 10.
11. 12.
13. 14,
15. 16.
17. 18.
19. 20.

When you are done playing the game, choose one problem above. By drawing a model and
labeling it with numbers and words, show how the Doubles +1/-1 strategy applies.



Strategy: Doubles +/ - 1 Name of Activity: Hidden Doubles Fold It J5
Description: Facts that have Materials: hidden doubles fold it cards
addends that are one away from
each other.
Opportunity to Practice Doubles +/ -1 Strategy/Directions:
Students should work in pairs.
1. The Hidden Doubles Fold It cards need to be cut out and folded in half.
oot 6 + 7 = " Doubles - 1 #J“P:u 423"‘;:;' cddend;): oot
fold

2. Students work in pairs.
3. Partner A shows Partner B the near-double equation (card folded back so Partner A can see the

answers).

. Partner A side
o= f
Partner B side

4, Partner B says,

“I can use the Doubles +1 and the Doubles -1 to SoiDRsEL EoC e

solve this. ol < o

For Doubles +1, | double the smaller addend é to get 12 then
add on 1 more for 13.

For Doubles -1, | double the larger addend

7 to get 14 then subtract 1 for 13.”

5. Studenfts switch roles.

—]
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Hidden Doubles Fold It

Doubles +1 (double smaller addend):

6+6+1=13
Doubles - 1 (double larger addend):
/7+7-1=13
Doubles +1 (double smaller addend):
/7+7+1=15
Doubles - 1 (double larger addend):
8+8-1=15
Doubles +1 (double smaller addend):
8+8+1=17
Doubles - 1 (double larger addend):
+9-1=17
Doubles +1 (double smaller addend):
2+9+1=18
Doubles - 1 (double larger addend):
10+10-1=18
Doubles +1 (double smaller addend):
S5+5+1=11
Doubles - 1 (double larger addend):
6+6-1=11
Doubles +1 (double smaller addend):
44+4+1=9
Doubles - 1 (double larger addend):
5+5-1=9
Doubles +1 (double smaller addend):
3+3+1=7
Doubles - 1 (double larger addend):
4+4-1=7
Doubles +1 (double smaller addend):
6+6+1=13
Doubles - 1 (double larger addend):
7+7-1=13

Doubles +1 (double smaller addend):
8+8+1=17

Doubles - 1 (double larger addend):
2+9-1=17



Strategy: Doubles +/ - 1 Name of Activity: If...Then... Near Doubles Jé

Description: Facts that have Materials: if...then...cards (copy in colored ink), generic
addends that are one away from | game board, 1 die per pair of students
each other.

Opportunity to Practice Doubles +/ -1 Strategy/Directions:

The cards should be printed in colored ink so students can see the difference in the model.

1. Students work in pairs.

2. Student A draws a card, reads the statement aloud and fills in the answer. If Student A is
correct, s/he rolls the die and moves forward that many spaces. If the student is
incorrect, Student B can coach.

3. The students continue taking turns.

Adaptations: There are different sets of cards - some have visual models and others do not.

Students could also use these as a quick warm-up during the fluency part of core math by
pairing up and using these without a game board.

Another option would be to use these for Quiz-Quiz-Trade.

—]
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If... Then...Near Doubles (Doubles +1)

If | know If | know
3+3= 4+ 4= ,
then | know then | know
3+4=_ 4+5:
L] I
I I
If | know If | know
5+5= , 6+ 6= ,
then | know then | know
5+6= . 6+7 = .
T 1y | 1 1 1 1
rrri1 .
If | know If | know
/+7 = 8+8= ,
then | know then | know
/+8= . 8+9 = .
.. HEEEEENENEN
.. HEEEEEEEEN
If | know If | know
9+9= 3+3= ,
then | know then | know
29+ 10= . 4+ 3= .
EEEEEEEENE 1 1 1=
DN HEN




If... Then...Near Doubles (Doubles +1)

If | know If | know
4+4=__ 5+5=__
then | know then | know
5+4= 6+5=

HiEE N N N N N
. N N N N N

If | know If | know
6+ 6= , /+ 7= ,
then | know then | know
/+ 6= . 8+7/7= .

HEENENENN ey |
' rrri1 ] 1 1

If | know If | know
8+8= 9+9= ,
then | know then | know
9+8=

. |
i ..

If | know If | know
2+2= ) 2+2=
then | know then | know
3+2= 2+3= .

e - §
I -1 I




If... Then...Near Doubles (Doubles +1)

If | know
3+3=__
then | know
3+4=__ .

If | know
S5+5=__
then | know
S+6=__ .

If | know
/+7=__,
then | know
/+8=__ .

If | know
9+ 9= ,
then | know

9+10= .

If | know
4+4=__
then | know
4+5=__

If | know
6+6=__ ,
then | know
6+/=__ .

If | know
8+8=__,
then | know
8+9=__

If | know
3+3=__
then | know
4+3=__



If... Then...Near Doubles (Doubles +1)

If | know
4+4=__
then | know
S+4=__ .

If | know
6+6=__ ,
then | know
/+6=__ .

If | know
83+8=__,
then | know
9+8=__ .

If | know
2+ 2=

then | know
3+2= :

If | know
S5+5=__ ,
then | know
6+5=__ .

If | know
/+/7=__,
then | know
8+/7=__ .

If | know
92+9=__
then | know
10+9=__ .

If | know
2+2=

then | know
2+3= :



**ONLY USE when students are ready for “know from memory” or are using the PPPs for this strategy**

Strategy: Doubles + / -1 Name of Activity: Random Numbers Doubles +1 J7

Materials: random numbers CD or internet site with
numbers being called, recording sheet

Description: Facts that have
addends that are one away from
each other.

Opportunity to Practice Doubles +/-1 Strategies/Directions:

If possible, use the Random Number CD or digital download by Kim Sutton.

The Random Number CD is a valuable tool for motivating students to practice. The CD is designed to
generate the digits 0 - 9 with background music. This helps students learn to filter out unnecessary sounds
and listen for important information. Students also can’t ask the CD to repeat itselfl  Students find this
form of practice fun. There are several fracks to choose from, as well as a variety of rates.

The random number CD can be used with any drill command using the four operations. When a number
is called out, the student would perform that drill command (double the number heard and add 1) and

record the sum. This would continue down the columns.

There may be other online number generators if you have not purchased the CD or the digital
download. You could also use a spinner or 10-sided die.

Teachers can use the Random Number Recording Sheet or Random Number Strategy/Drill
Command Sheet. See the back of the book for the Random Number Recording Sheets.

Random Number Shape Sheet (asooea tom kim suton)

il ML
i

I "
' i iy

i i

Random Number Sirategy/Doubles +1  (sases vem om s

1. double |_ 13. double |

2. double 14, doul le ‘

3. double s

15, double ____|

4 dwble’ I z 16. dou bIJ

5. double| | 17. dou bIJ l

7 doublc 19. double

8. double :
9 dwblcj :

10. double

20. double
21. double

22 double| _

23. double |

11. double

o= =
+l= *l=
+1 4=
+1 o=
*1 1=
6. double ‘ 1= 18. double 4=
‘ 1 "=
+1 =
+1 “1=
+1 =
2 =
1 +1z

.

12. double 24, double.

Student doubles the number
they hear, adds 1 more and

writes the sum in the shapes

on the page.

Student listens for the number
called on the CD, follows the
command, then writes the
sum.

—]
0

- Tip: If this activity is too challenging
for students, consider providing them
* more opportunities at the concrete level. -
* Also, there are additional foundational -
. lessons that precede these lessons in the
- book, Math Drills to Thrill (Kim
Sutton).
: For example:
e  Numbers I Hear
e  Numbers I Know
e  What Comes Before?
° Etc.



Random Number Strategy/Doubles +1 (adapted from kim sutton)

Name

1. double & +] =
2. double| ' |+1=
3. double ¢ +1:=
4. double +1:=
5. double +1:=
6. double #]'=
7. double ' +1:=
8. double X +1:=
9. double +] =
10. double @ +1:=
11. double +] =
12. double| ' [+1 =

Date

13. double =
14. double +1=
15. double © +1=
16. double +1=
17. double \ +1=
18. double \ +1=
19. double =
20. double & +1=
21. double @ +1=
22. double ' +1=
23. double & +1=
24. double (& +] =




**ONLY USE when students are ready for “know from memory” or are using the PPPs for this strategy**

Strategy: Doubles + / -1 Name of Activity: Random Numbers Near Doubles J8

Description: Facts that have Materials: random numbers CD or internet site with
addends that are one away from | numbers being called, recording sheet
each other.

Opportunity to Practice Doubles +/-1 Strategies/Directions:

If possible, use the Random Number CD or digital download by Kim Sutton.

When the Random Number CD calls out a number, the teacher then calls out the second addend that
is a near double (1 more or 1 less than the first number called).

For example: the CD calls a 6 the teacher would callouta 5 or 7.

The students then mentally apply the Doubles +1 or -1 strategy and writes the sum.

See the back of the book for the Random Number Recording Sheets.

e P ————————T—— P raeaaaaraeaeaaa e, .
: - Tip: If this activity is too challenging
el ol I N - 1. doble| G ot 12, double] <. |+1 = for students, consider providing them
Q‘ - A:L_‘ 2. double 0ot = 14, double] 'L Jot = * more opportunities at the concrete level.
Al Q PP ] IS | ] I . Also, there are additional foundational
" e o coutie] |t 16, doubie| s > lessons that precede these lessons in the
: 5 doe| Qs 17, el @ Jut - book, Math Drills to Thrill (Kim
- ¢ - 6. double “x s 1B.double| . |=___ Sutton).
i I 7. double »J" : 19. double 1 For examp]e:
! Ijjit it 8 double| [z 20 double| |e1z___ ° Numbers I Hear
9. double jq=_ 21. double ST " ° Numbers I Know
» 10, doublel_L. 1s13 22 dwse_n- e  What Comes Before?
||||| \ = > I|||l 11. double o1z 23. double|  |#1= Y EtC.
" it 12t Mdablel_ | it
Student doubles the number Student listens for the number
they hear, adds 1 more and called on the CD, follows the
writes the sum in the shapes command, then writes the
on the page. sum.

—
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Random Number Strategy/Near Doubles (adapted from kim sutton
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Strategy
Focus Review

Counting On/Back
/ero
Doubles
Doubles +1/-1




Siraiegy Focus Review - counting On/Back/zero/Doubles/Double +1/-1

Students need to practice the strategies that have been taught and defend which facts are best solved with
particular strategies.

Materials:

1 Spinner per two students (use paperclip/pencil to create a spinner or buy spinners and add)
Fact Cards that align to this strategy (cut out)

1 Fact Cards sheet per student that aligns to this strategy (NOT cut out)

1 Strategy Sorting Mat that aligns o this strategy

Abbreviations to Play:

Counting On=CO Counting Back = CB lero =71+ Lero = [-
Doubles =D Doubles +1/-1 or Near Doubles = D+1 or D-1

To Model How to Play:

Option 1: Part A: Ask a student to join you to model this process. You will need the spinner and the Fact Cards
sheet (NOT cut out, 1 per person), and pencils. Put the spinner under a document camera. Spinit. Asa
class, read the strategy (i.e., Doubles +1/-1). Identify 1 problem that you could apply this strategy and write
“D+1 or D-1" in finy print next to those problems (i.e., 6 +7=_,7+8=__, etc.) Read the equation
(including the sum/difference). Continually explain WHY this strategy is a successful one. Now the student
spins, names the strategy, reads the equation, and writes the abbreviation on his/her sheet - again explaining
WHY that strategy works. Agree? Disagree? Encourage discourse. Model another round.

i ***Once students learn more strategies, multiple strategies can be applied to problems (i.e., 7 + 8 = __ Make
' a 10 or Doubles +/-1). Students are encouraged to agree/disagree and explain why.

Part B: After a few turns, you and the student solve the labeled problems. When the problems have been
solved, students can choose a few and explain which strategy they applied. Multiple opportunities to make
connections between the strategies and the problems themselves will lead to students being able to move
this learning to memory (automaticity).

Option 2: Ask a student to join you to model this process. You will need the Fact Cards (cut out) and a copy
of the sorting mat. Put the spinner under the document camera. Spinit. As a class, read the strategy (i.e.,
Doubles +1/-1). Each person picks one card that represents this strategy, reads the equation to their partner
and places it on the sorting mat. (i.e., “4+ 5= 9. | will place it in the Doubles +1/-1 space because |
decomposed the 5into 4 and 1. Then | added the double 4 + 4 which is 8 then added 1 more.” Be sure to
acknowledge when students apply the properties. Ask students to identify all strategies applied to make
further connections! Layer in that vocabulary so students comprehend there is a classroom expectation of

being precise.

Continue to sort the cards. Students could also move cards to another part of the sort if they can defend
why that strategy would also work (FLEXIBLE THINKING...part to the definition of ‘fluency’! :0)

**For kindergarten and first grade, one option is to limit the equation cards to align with the required
computational fluency or create your own computational cards for the sort.

T10C



Sfra’regy Focus Review - counting On or Back/Zero/Doubles/Doubles +1/-1

Counting On =

CcO

<— Counting Back

Zero () CB Doubles (+1)

Z- D+ 1
Doubles (-1)
Zero (+)
D-1
7+

Doubles +1/-1
Near Doubles

ND




anN

s$a|qnoQ IoSN
L-/1+ sa|gnoq

+7

L-d

(+) o197

(1) ss|gqnoq

l+d

(1+) ss|qnoq

MODg BUUNOD =i

02

<@—— UQ Buyunod

L-/1+ $9|qno@/s9|qnod/0iaz/32pg 1o uQ Buyunod - M3IASY SNDO04 >m@._._0._._.m

anN

s$a|qnoQ JoSN
L-/1+ sa|qnoq

+7

L-d

(+) o197

(1) ss|gqnoq

l+d

(1+) ss|qnoq

MODg BUUNOD =i

02

<@—— UQ Buyunod

L-/1+ $9|qno@/s9|qnod/0iaz/32pg 1o uQ Buyunod - M3IASY SNDO04 >m@._._0._._.m



Strategy Focus Review Sorting Mat - counting 0n or Back/zero/Doubles/Doubles +1/-1

Zero (+ /-) Counting On or Counting Back
* ﬁ

Doubles Doubles +1/-1 or Near Doubles




S’rraiegy Focus Review Sor’ring Mat - counting On/Back/zero/Doubles/Doubles +1/-1

Zero (+/-) Counting On or Counting Back
* «
Doubles Doubles +1/-1 or Near Doubles

|
| Write at least 3 problems in each box above that aligns to that strategy.

|
| Choose 1 of the strategy boxes above and explain how it works below

| (pictures/models/words).



Fact Cards - Counting On or Back, Zero, Doubles, Doubles +1/-1 - Fluency Through 10

3+3=__ | 4+5= 10-2=__  1+9=
__=5-0 __=10-5 =6-1 =4+ 4
8-2=__ 0-0=__ 2+3= S5+ 4=
=9-1 =7 +2 _=9-5 _=5-2
10 5 3 4 3 2
-5+ -0 +3 +3 -0 +2
5 9 0 2 V4 ]
-1+ S 4+ 4+ 3 1+




Fact Cards - Counting On or Back, Zero, Doubles, Doubles +1/-1 - Fluency Through 20

6+6=__ | 4+5= 10-2=__  1+9=
__=5-0 __=10-5 =6-1 =4+ 4

8-2=__ 0-0=__ 2+3= 6+7/=
_=11-6  __ _=7+7 _=9-5 _=5-2
16 20 3 / 3 8

- 8 |+ -10 + 3 |+ 8 - 0 + 8

5 9 2 9 14 9

1+ 4 -4 +9 +8 -7 +9
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Strategy: Combinations of 10 Application and Teaching the Strategy

Description: Facts that have sums | Materials: document camera, some manipulatives, dry
of ten. erase marker/eraser, chart paper, markers, ten-frame flash
cards, blank ten-frame, whiteboard, counters

The ten-frame model is valuable in seeing essential number relationships. The ten-frame is one model that assists children in learning
combinations that make 10.

Application:
Materials for Application: paper, whiteboard, document camera, blank Ten Frames, counters

Application:
“We are going to use problems to help us understand the Combinations of Ten strategy. Let’s
talk about the following problems together.”

“Linda is supposed to have 10 crayons. She has 7 in her box. How many more does she need to

have all of her crayons2” (Have students discuss the Combinations of Ten strategy. Show a blank ten
frame and use counters to show how this tool can be used to solve the problem. Pass these tools out for
the students fo use.)

“Celia has 3 of her crayons. How many does she need to make 102" (Have students discuss the
strategy they would use to solve the problem. Encourage them to use the ten-frame and counters to

model their solution. Some may also make connections from this problem to the previous problem as

they are related facts.)

“David has 4 crayons in his desk and é crayons on the floor. How many crayons does he have?¢”
(Have students discuss the problem and model it.)

Students may need more work with the Ten Frame if this is not a tool that is familiar to them. Give more
situations and have them use the tools to find the combinations. Eventually, students should start to see
a pattern, and you should encourage them to discuss this and have students write down all
combinations of ten.

Teaching Strategy - Part 1:

Materials for Part 1: Ten Frame flash cards (use the set from the Counting On or Back strategy)

“We are going to continue working with our Combinations of Ten strategy by using Ten Frame
flashcards. To start, let's warm up with saying how many dots you see on each card.” (Flash
each card, in random order, and have students state the number of dofs that they see. Stop
periodically and have students explain how they know they have the correct answer.)

“Now let’'s go through the cards again, but this time you will tell me how many spaces you see
on each card. (Flash each card and have students state the number of spaces they see. Stop
periodically and have students explain how they know they have the correct answer.)

“Now let’'s go through the cards again, and this fime you will tell me a Combination of Ten
strategy fact. For example, if | show you are card with 7 dots, you will say, ‘Seven and three is
ten.”” (These cards and this flash-a-frame activity can be used again as a whole group
warm-up, in small groups, or for independent practice.

T0C



Teaching Strategy - Part 2:

Materials: dry erase boards/markers/erasers
This activity is adapted from O'Connell/SanGiovanni, 2001.

Lining Up for Lunch: Students sit on the carpet with their dry erase board/marker/eraser.
Teacher asks them to draw a number bond or tape diagram (part-part-whole).

Teacher explains, “Today we are going to pretend we are lining up for lunch. In a moment,
| will ask you to close your eyes. | will walk around and tap some of you on the top of your
head. If | tap you, you will stand up and pretend you are lining up for lunch. We'll have the
girls go to the front and the boys line up behind the girls. Be super-duper quiet!”

Students close their eyes and the teacher chooses 6 girls and 4 boys. The students quietly
line up.

“Okay, the rest of you open your eyes. On your number bond, write the number of girls in
the left hand circle and the number of boys in the right hand circle.” (Students count and
write the numbers). Write the total number of children in the top circle. Turn to your
partner. Talk about your number bonds.” (Student do a quick turn and talk.)

“Let’s do this a couple more times.” (Teacher chooses 2/8, 1/9, 5/5, etc.)
For one of the line ups, don't have the students sit back down, just change the order of the
students (boys in front and girls in the back - modeling the Commutative Property). Ask the

students to talk about how their number bonds changed and how they stayed the same.

Another option could be to let the boys and girls to line up in any order (b, b, g, g. 9. b, g,
etc.) Ask the students if this impacts the sum and why or whynote



Strategy: Combinations of 10 Name of Activity: Catch a Ten L2

Description: Facts that have sums ' Materials: decks of cards (face cards removed, aces used
of ten. as ones) -- 1 per student pair/group

Opportunity to Practice Combinations of Ten Strategy/Directions:

Two or more players may play this game.

1. The player with the most buttons or the most pockets gets to shuffle the deck of cards first and be
the dealer.

2. The dealer deals out the cards (with face cards removed) to every player until all of the cards
have been dealt.

Every player places their cards face down in front of them.

When the dealer says “Go" every player turns the top card over so that all players can see them.
All players look at the cards and try to see if they can make a sum of 10 with two or more of the
cards shown.

5. When a player sees a sum of 10, they must “catch” the cards by slapping them with their hands
and saying the addition sentence. (Example — a player sees a 6 and a 4, so the cards are
slapped to “catch” them and the number sentence is said — 6 plus 4 equals 10”)

6. If everyone agrees that this number sentence is correct, the player takes the cards and puts in a
pile that is separate from their original deck. These “caught” cards will be points.

7. If players do not see a 10, the dealer will say “Go™ and the next card in each stack will be turned

over and placed on top of the other card that is already on the table. If a 10 can be made this

time, the quickest student (catcher) slaps the addends, states the equation, and only takes off
the top layer (or top two cards) that makes a ten. Because cards were already on the table,
there are new addends showing and ANOTHER sum of ten MIGHT be available. If a sum of 10
can be made, the quickest person then slaps again, states the equations and takes those cards.
8. Play continues in this way until all cards have been turned over and the winner is the one with the

largest number of “caught” cards.

Adaptation: Students can use the same deck of cards (face cards removed) and lay them out face up
in four rows with four or five cards in each row -- all remaining cards are left in a pile. Player 1 looks at the
cards showing and finds two that make a total of 10. They will state the Combination of Ten fact (ex. “Six
and four makes ten”), pick up those two cards, and place the cards in front of them. They then take two
cards from the remaining deck and lay them face up in the empty spots on the board. Remaining
players continue in the same way until there are no remaining combinations of ten left (if using a deck of
cards, only the ten cards should be left at the end of the game.)
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Strategy: Combinations of 10 Name of Activity: Penguins & Fish L3

Description: Facts that have sums ' Materials: penguins & fish boards, (edible) goldfish
of ten. crackers or paper fish manipulatives, plastic sleeves for
boards, penguin & fish sheet

Opportunity to Practice Combinations of 10 (Addition) Strategy/Directions:

1. Students work in pairs.

2. Students each get 10 goldfish crackers. Each student decides how s/he wishes to decompose
the 10 goldfish.

3. Partner A says to Partner B: "l decomposed 10. 7 and 3 are the Combination that make 10.’

4, Student A draws and_abels his decomposition on the sheet.

5. Students take turns modeling and explaining this process.

Penguins & Fish

Adaptations: For students who are ready for equation work, they fill out the Combinations of 10
Equation Sheet. Students should have several opportunities to decompose/label first.

—]
0



Penguins & Fish Board

5




Penguins & Fish

Name




Penguins & Fish




Strategy: Combinations of 10 Name of Activity: Tens Go Fish L4

Description: Facts that have sums ' Materials: decks of cards (face cards removed, aces used
of ten. as ones) -- 1 per student pair/group, combinations of 10
equations sheet

Opportunity to Practice Combinations of Ten (Addition) Strategy/Directions:

The object of the game is to get two cards that total 10.

1.  Each player is dealt five cards. The rest of the cards are placed face down in the center of the
table.

2. If astudent has any pairs of cards that total 10, they put them down and replace those cards with
cards from the deck.

3. Students take turns. On a turn, a student ask one other player for a card that will go with a card in
your hand to make 10. (i.e., Student A is holding a 4 and she asks Student B for a 6.)

4. If the student gets a card that makes 10, the student puts the cards down. The student says, “I
have a Combination of 10. 4 + 6 = 10!l Then s/he take one card from the deck. The next
student takes a turn.

If a student does not get a card that makes 10, the student draws a card from the deck. That
student’s turn is over.

If the student draws a missing addend from the deck (i.e., student has a 7 and draws a 3), the
student puts the pair down and takes another card. The next student takes a turn.

5. If the student is left with no cards but there are still cards in the deck, the student draws two
cards.

6. The game is over when there are no more cards.

7. Atthe end of the game, use the Combinations of 10 Equations sheet to record the equations.
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Strategy: Combinations of 10 Name of Activity: Sleeping Bears - L5

Adapted from Bay-Williams & Kling

Description: Facts that have sums  Materials: plastic bears (or any small manipulative), bowl
of ten. (or anything to cover the manipulatives), ten frames,

combinations of 10 equations sheet (optional)

Opportunity to Practice Combinations of 10 (Missing Addend) Strategy/Directions:

Students should work in pairs.

1.

2.

Students work in pairs.

Student A puts 10 bears on the desk. The students discuss that there will always be 10 bears in all
for each turn.

Student B covers his/her eyes or turns around. Student A puts some of the bears in the den (under
the bowl).

Student A asks Student B to open his/her eyes. “Some of the bears are awake (pointing to the
bears on the desk) Some of the bears are sleeping in their den (pointing to the bowl). How many
are sleeping?”

Student B does a "think aloud” explaining how s/he knows how many bears are in the den.

**f students need support, provide them with a ten frame.
= xStudent B could put the “awake bears” on the ten frame to help determine how many
bears are in the den.

Adaptations: Students write their equations on the Combinations of 10 Equations Sheet.

Combinations of 10 Equations

Name Date

6+4=10 10-6=4

—]
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Combinations of 10 Equations

Name Date
A. B
C. D
E. F
C. H

J.
K. L
M. N
O. P

- Choose two equations above that are similar. Explain how they are alike.
- (Think Commutative Propertyll)



Strategy: Combinations of 10 Name of Activity: Speedy 50 Lé

Description: Facts that have sums  Materials: cards 0-10 or a deck of cards (Ace =1, Jacks =
of ten. 0, remove Queen and Kings) - need 40 cards

Opportunity to Practice Combinations of 10 (Addition) Strategy/Directions:

This game is best played on the floor.

1.

2.

Students work in pairs.
The cards are shuffled and dealt. Each player should have 20 cards.

At the same time, both players turn over the cards to create an array (2 rows of 10 - all cards
face up).

Once the cards are set up, the students stand up, look at each other, and say, “1, 2, 3 Speedy
50" and switch places on the carpet (Student A is now in front of Student B's cards and Student B
is now in front of Student A’s cards).

Both players are to remove two cards that equal a sum of 10 as fast as they can. Two cards must
be removed (i.e., if a student has a 10 card, they most also have a 0 card).

The first student to remove 5 sets of cards, yells “Speedy 501"

The student then shows the cards s/he set aside in pairs and reads the equations that
would be created, “2+8=10,7+3 =10, 10+ 0=10....etc. I have 5 sets of 10 so | have 50!"

The other student checks and listens for accuracy.

If neither player can create 5 pairs, the game stops and the player with the greatest number of
pairs wins.

Adaptations: All 40 cards can be flipped over together (i.e., one giant array of 8 x 5). Students stand,
turn around so they can't see the cards, and say “1, 2, 3 Speedy 50!" Both players spin around quickly,
go to the floor and race against each other grabbing the cards as fast as they can.
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Strategy: Combinations of 10 Name of Activity: What's My Partner? L7

Description: Facts that have sums  Materials: game board (see choices), 0-10 dice/spinner
of ten. with 0-10/cards 0-10, counters to cover the board (two

different colored ones if students are sharing a board),
combinations of 10 equations sheet (optional), ten frame
with manipulatives (optional)

Opportunity to Practice Combinations of 10 (Missing Addend) Strategy/Directions:

1.

Students work in pairs (students either share a board with two different colored counters or they
each have their own board).

Student A rolls the die/spins the spinner or draws a card (i.e., 6). She says “To have 10, 6 and 4
are partners.”

Student A places a counter on a 4 on her board. If a 4 is not available (already taken), the
student loses his/her turn.

Students keep taking turns.

If sharing a board, when all the spaces are covered, the student with the most spaces
wins. If using their own boards, the first student to cover his/her entire board wins.

Adaptations: Give students a ten frame to fill in with manipulatives to support determining the missing
addend.

Students could also write the equations as they take turns on the Combinations of 10 Equation Sheet.

Combinations of 10 Equations

Name Date

6+4=10 10-6=4
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What's My Partner? - School

0




What's My Partner? - Fall

0




What's My Partner? - Winter
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What's My Partner? - Spring
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Combinations of 10

Material Needed: equation cards for
Combinations of 10

m Two different colored markers/chips
" (tfransparent ones work best - at least
! 10 chips per person)

1. Draw a card.

2. Determine the missing addend,
the difference or the sum.

3. Locate the answer on the
board and cover that space

with your chip. If your partner is :

already on that number, you \ \
can bump him/her off that !
space and claim that number. o

Your partner takes back his/her
chip and can use it again later.

Name of Activity: Ball Bounce Bump - Combinations of 10 (Addition and Subtraction)

different colored markers/chips (fransparent chips are best)

If the answer is already

..... covered by one of your chips,
you can stack another one of
your chips on top of the one
that is there and “lock” your
chip into place. No one can
bump you off of that number
now.

If the answer is not available on

o the board, the next player / ’ N ¢t 0

w takes his/her turn. ‘ - w g m
ks . = =

© 4, The player to use all of his/her ’ M m .\r\n m
g chips first wins the game! 7 T 2 I ¥
3 W J w3
S

9
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Combinations of 10 Fact Cards

9+ 1 = 8+2=_ | 7+3=_ | 6+4=__
=5+5 =4+ 6 =3+7 =2 +8
14+9=_ |0+10=_]10-1=_ | 10-2=__
_=10-3| _=10-4|__=10-5|_=10-6
=10-7 | _=10-8|10-9=_ [10-10=__




Combinations of 10 Fact Cards

__+10=10| _+9=10 | _+8=10| _+7=10
_+6=10| _+5=10| _+4=10| _+3=10
_+2=10| _+1=10 | _+0=10 [10+_=10
9+ =10 8+_=10| 7+_=10| 6+_=10
5+_ =10 4+_=10 | 3+_=10| 2+ 10
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Strategy: Add or Subtract 10

Application and Teaching the Strategy

Description: Facts that one of the
addends is 10 or the subtrahend
(orin some cases, the minuend) is
10

Materials: document camera, chips/counters, ten frame
with 10 dots filled in, chart paper for anchor chart/markers,

dry erase boards/markers/erasers

Application:

Materials for Application: chart paper or document camera, possibly manipulatives

Application:

When working through these, ask students:
e “How would you represent this problem with manipulatives or in a model and why?2”
e “What do these problems have in commone”
e “What do the answers (sum/difference) have in common with the expressionse”

***Looking for a connection with “10” and the impact it has on the number of digits and place

value.

“We are going to use problems to help us understand the Add and Subtract 10 strategy. Let’s
talk about the following problems together.”

“Lupe found 5 markers under her bed. When she opened her desk drawer, she found a box of
10 markers. How many markers does Lupe have in allg”

“Javon’s dad put 19 rubber bands on the kitchen counter for Javon’s science experiment.
Javon knew that was too many, grabbed 10 of them, and headed off to school. How many
rubber bands were left on the counterg”

Teaching Strategy - Parts 1 - 3

Materials for Parts 1 - 3: counters/chips, ten frame with ten dofs filled in,
document camera, chart paper/markers, dry erase

boards/markers/erasers

Teaching Strategy - Part 1:

Put 4 chips under the doc camera. Ask the students, “How many chips
are here?g” (Students say, “4"” and the teacher writes 4.) Put the ten frame
with the ten dots filled in under the doc camera (next to the 4). Say,
“Pretend these dots are chips, as well. How many chips are here?”
(Students say “10” and the teacher writes 10.) *“Wow - you didn’t even
count these! How did you know it was 10 chips that quicklye Turn and talk

to your partner about that.”

“Let’s add these two quantities together. How much is here2” (Students
say “14"” and the teacher writes 4 + 10 = 14.)

T10C

Note: Refrain
from explaining
in detail what
happens when we
add 10. Keep
encouraging
students to
discuss and let
them discover
what is
happening.
Remember -
precise language
is critical (SMP 6
— Attend to
precision)



“Did you need to count all of the chips to arrive at the sum of 142 How did you solve it¢
Talk to your partner about that.” Teacher then starts a two-column anchor chart (Add 10
on the left and Subfract 10 on the right), writing 4 + 10 = 14 under the addition side of the
chart (left hand side).

Practice this a few more times with 7, 2, 8 and 1 (placing the chips, adding on the ten
frame, etc.) Continue to add the equations to the anchor chart and allow students to
share their ideas and patterns taking place.

**QOccasionally, change the addends to model the Commutative Property. (i.e., “What if |
start with 10 then put down 42 What changes? What does note How do you know?e”
Write both problems on the anchor chart and label the anchor chart with the property.

One goal is for student discovery of what is happening with these specific problems! Ask
students what they notice and to identify a pattern that is taking place (SMP 7 - Look for
and make use of structure). Write some of the student discoveries on the anchor chart.

Students now practice. Provide them with a filled in ten frame and a handful of chips.
Have students write their equations on dry erase boards.

Teaching Strategy - Part 2:
Repeat the process from Part 1 (addition of 10), but this time model subtraction of 10.
Teacher will put down 11 - 20 chips (ten frame and some more). Remove the 10 frame

and ask, “How many were subtracted? How do you know this2 What is the difference?”

Write the equations and student ideas on the right hand side of the anchor chart.
“What do the two sides of the anchor chart have in common?g”

Students now practice. Provide them with a filled in ten frame and a handful of chips.
Have students write their equations on dry erase boards.

Teaching Strategy - Part 3:
Repeat the lesson from Part 2, but this time remove the quantity that is not 10. (i.e. 16-6 =

). Practice with a handful of problems. Ask, “Why is the difference always 10 in these
problemse”



Ten Frames with 10 Dots




Strategy: Add or Subtract 10 Name of Activity: Who's Hiding? M2

Description: Facts that have 10 as | Materials: snap/connecting cubes (at least 20), teen
an addend or 10 as a subtrahend ' number cards or cards 10 - 20
or difference

Opportunity to Practice Add 10 (Subtract 10/Missing Addend)
Strategy/Directions:

1.

2.

10.

Students work in pairs.

One of the students builds a stick/tower of 10 with the cubes. This will
remain a stick of 10 the entire game. The rest of the cubes should just be
on the table.

Student A draws one of the teen cards (cards 10 - 20) without Student B
seeing the card.

Student B either turns around or closes his/her eyes.

Student A builds the other stick. (i.e. Student A draws the number 18. She
would create a stick of 8 without Student B watching.)

Student A then decides which addend to put behind her back - the 10
stick or the 8 stick. She tells partner B to open his eyes or turn back around.
She says, “Who's hiding?”

Student A shows Student B the number card. He looks at the stick on the
table and has to determine which stick is hiding behind her back. Once
Student B figures it out, he says, I know who is hiding. The 8 stick is hiding!”
Student A then reveals the stick behind her back.

Student B says, “l can use the Add 10 strategy. 10+ 8 =18." OR “l can use
the Subtract 10 strateqy. 18-10=8."

Players switch roles.
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Strategy: Add or Subtract 10 Name of Activity: Number Chart +10 M3

Description: Facts that have 10 as | Materials: twenty charts, 2 clear chips, number cards 1 -
an addend or 10 as a subtrahend | 10, + 10 cards (1 per pair of students, located in the back
or difference of this resource), sheet of paper or dry erase

boards/markers/erasers

Opportunity to Practice Add 10 Strategy/Directions:

1.

2.

Students work in pairs.

Student A draws a number card and places a chip on that number on the
twenty chart.

Then Student A points to the “+ 10" card and adds on 10 from the chip.
S/he places a chip on that number.

18 19 | 20

On the sheet of paper or dry erase board, Student A writes “7 + 10=17".

Students keep taking turns.

Before cleaning up, students discuss:

“What do you notice about the first addend and the sum?2” (always
vertically aligned on the chart)

Can you predict the sum if you only have the cards and not the chart?
What pattern are they noticing with the digitse
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Strategy: Add or Subtract 10 Name of Activity: Number Chart -10 M4

Description: Facts that have 10 as | Materials: twenty charts, 2 clear chips, number cards 11 -
an addend or 10 as a subtrahend | 20 (back of this resource), - 10 cards (1 per pair of
or difference students), sheet of paper or dry erase

boards/markers/erasers

Opportunity to Practice Subtract 10 Strategy/Directions:

1.

2.

Students work in pairs.

Student A draws a number card and places a chip on that number on the
twenty chart.

Then Student A points to the - 10" card and subtracts 10 from the chip.
S/he places a chip on that number.

16 17 18 19 | 20

On the sheet of paper or dry erase board, Student A writes “15-10=5".

Students keep taking turns.

Before cleaning up, students discuss:

“What do you notice about the first number (minuend) and the
difference?” (always vertically aligned on the chart)

Can you predict the difference if you only have the cards and not the
charte

What pattern are they noticing with the digits?

What is the relationship between this activity and the Number Chart +10
onev¢

T10C



-10 Cards

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0




Strategy: Add or Subtract 10 Name of Activity: Flip! M5

Description: Facts that have 10 as | Materials: fen frame cards - teens
an addend or 10 as a subtrahend
or difference

Opportunity to Practice Add 10 Strategy/Directions:
1.  Students work in pairs.

2.  Shuffle the cards, split them in half, and have them face down in front of
each player.

3. In unison, the players say, “1, 2, 3, flip!" and each player flips over the top
card in their stack.

4.  The goalis to be the first person to state the quantity on their card.

5.  The player who says the total first then says the equation. (i.e., “10+ 3 =
13”). The opponent should check for accuracy. If the payer is correct,
s/he gets to keep both cards. If the player is incorrect, the opponent gets
the opportunity to state his/her equation to win the two cards.

**Keep in mind, depending on the way the card is flipped over, the equation
couldread 10+3=130r3+ 10=13.

**This game moves quickly, so either make multiple copies of the cards to
increase the size of the decks or have them shuffle and start again.
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Ten Frame Cards - Teens




Ten Frame Cards - Teens




’ }

i

SQUARES: Add (+) or Subtract (-) 10
The goal is to be the first person to cover 4 spoces in the shape of a square.

P -

4
il

L. Player A draws a card and solves
it. If the answer is available on
the board, she/he places one of
her/his chips on that spot. If the
number has already been
covered or is not present on the
board, she/he loses his turn.




+10 Equation Cards

o+10=__ | 1+10=__12+10=__ | 3+10=__
_ =4+10 | __=5+10|_ =6+10| __ =7+10
8+10=__ | 2+10=__|10+10=__| 10+1=__
_ =10+2 | _ _=10+3 | __=10+4 | _ =10+5
10+6=__ | 10+7=__|10+8=__|10+9=__




-10 Equation Cards (some cards have 10 as the difference)

10-10=___ | 11-10=__112-10=__ | 13-10=__
_ =14-10|__=15-10|__=16-10|__=17-10
18-10=__ | 19-10=__120-10=__ | 11-1T=__
_ =12-2 | __ =13-3 | __=14-4 | _ =15-5

=16-6 =17-7 | 18-8=__ 1 19-9=___




**ONLY USE when students are ready for “know from memory” or are using the PPPs for this strategy**

Strategy: Add 10 or Subtract 10 Name of Activity: Random Numbers Add or M7

Subtract 10

Description: Facts that have 10 as  Materials: random numbers CD or internet site with
an addend or 10 as a subtrahend | numbers being called (numbers 0-10 for + 10 and humbers
or difference 10 - 20 for -10), recording sheet

Opportunity to Practice Adding 10 & Subtracting 10 Strategies/Directions:

If possible, use the Random Number CD or digital download by Kim Sutton.

The Random Number CD is a valuable tool for motivating students to practice. The CD is designed to
generate the digits 0 - 9 with background music. This helps students learn to filter out unnecessary sounds
and listen for important information. Students also can’t ask the CD to repeat itselfl  Students find this
form of practice fun. There are several fracks to choose from, as well as a variety of rates.

The random number CD can be used with any drill command using the four operations. When a number
is called out, the student would perform that drill command (add 10, subfract 10, etc.) and record the
sum or difference. This would continue down the columns.

There may be other online number generators if you did not purchase the CD or digital download.

Teachers can use the Random Number Recording Sheet or Random Number Strategy/Drill
Command Sheet. See the back of the book for the Random Number Recording Sheets.

Random Number Shape Sheet taacmes rom cmsunens Random Number Strategy/Drill Command - COURMNG BACK  (asssses vem tm suserh

- Tip: If this activity is too challenging

for students, consider providing them

* more opportunities at the concrete level. -
* Also, there are additional foundational -
. lessons that precede these lessons in the

- book, Math Drills to Thrill (Kim

I '

I||1I

n I [} n I [} I I I I I " " I n

LEEEEEETEE
AREEEEERE RN

Student writes the
sums/differences in the
shapes on the page.

Student listens for the number
called on the CD, follows the
command, then writes the
sum/difference.

- ¢ 1= Sutton).
i " ’ e : For example:
' i iy S e  Numbers I Hear
= ° Numbers I Know
~ 1= e  What Comes Before?
- - =
Iy ) Etc.

| Reminder: If the command is —10, be sure the numbers being called

i out are from 10 - 20.



Random Number Strategy/Drill Command - Add 10 (adapted from kim sutton)

Date

Name




Random Number Strategy/Drill Command - Subtract 10 (adapted from kim sutton)

Date

Name

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

SRR NIE-NIE IR NE-NE-NE -SIE-SIE-SIE-SIE-NENE S
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Strategy

Focus Review

Doubles +1/-1
Combinations of 10
Add/Subtract 10




Strategy Focus Review - poubles +1 or -1/Combinations of 10/Add/Sub. 10

Students need to practice the strategies that have been taught and defend which facts are best solved with
particular strategies.

Materials:

1 Spinner per two students (use paperclip/pencil to create a spinner or buy spinners and add)
Fact Cards that align to this strategy (cut out)

1 Fact Cards sheet per student that aligns to this strategy (NOT cut out)

1 Strategy Sorting Mat that aligns o this strategy

Abbreviations to Play:

Doubles +1/-1 or Near Doubles = ND Combinations of 10=C10+ or C10 -
Add 10 = A10 Subtract 10 =S10

To Model How to Play:

Option 1: Part A: Ask a student to join you to model this process. You will need the spinner and the Fact Cards
sheet (NOT cut out, 1 per person), and pencils. Put the spinner under a document camera. Spinit. Asa
class, read the strategy (i.e., Add 10). Idenftify 1 problem that you could apply this strategy and write “A10" in
finy print next to that problem (i.e., 4 + 10=___, etc.) Read the equation (including the sum/difference).
Continually explain WHY this strategy is a successful one. Now the student spins, names the strategy, reads
the equation, and writes the abbreviation on his/her sheet - again explaining WHY that strategy works.
Agree? Disagree? Encourage discourse. Model another round.

***Once students learn more strategies, multiple strategies can be applied to problems (i.e., 7 +8 = ___ Make
a 10 or Doubles +/-1). Students are encouraged to agree/disagree and explain why.

Part B: After a few turns, you and the student solve the labeled problems. When the problems have been
solved, students can choose a few and explain which strategy they applied. Multiple opportunities to make
connections between the strategies and the problems themselves will lead to students being able to move
this learning to memory (automaticity).

Option 2: Ask a student to join you to model this process. You will need the Fact Cards (cut out) and a copy
of the sorting mat. Put the spinner under the document camera. Spinit. As a class, read the strategy (i.e.,
Add 10). Each person picks one card that represents this stfrategy, reads the equation to their partner and
places it on the sorting mat. (i.e., “4+ 10 =14 Adding 10 fo a single digit number will make a two digit
number. The number in the ones column stays the same as the other addend.” Be sure to acknowledge
when students apply the properties. Ask students to identify all strategies applied to make further
connections! Layerin that vocabulary so students comprehend there is a classroom expectation of being

precise.

Continue to sort the cards. Students could also move cards to another part of the sort if they can defend
why that strategy would also work (FLEXIBLE THINKING...part to the definition of ‘fluency’! :0)
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Strategy Focus Review - poubles +1 or -1/Combinations of 10/Add/Sub. 10

Add (+) 10

A10

Subtract (-) 10

S10

Doubles (+1)

Combinations of 10 D+ 1

Doubles (-1)

C10
D-1
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Strategy Focus Review Sor’ring Mat - poubles +1 or -1, Combinations of 10, Add/Subtract 10

Doubles +1/-1 or Near Doubles Combinations of 10

Add (+) 10 Subtract (-) 10




Strategy Focus Review Sorting Mat - poubles +1 or -1, Combinations of 10, Add/Sub. 10

Doubles +1/-1 or Near Doubles

Combinations of 10

Add (+) 10

Subtract (-) 10

|
| Write at least 3 problems in each box above that aligns to that strategy.

|
| Choose 1 of the strategy boxes above and explain how it works below

| (pictures/models/words).



Fact Cards - poubles +1 or -1/Combinations of 10/Add/Sub. 10

3+10=__ | 4+5= 19-10=__  2+8=
__=10-6 __=10-8 __=15-10 =7+8
10-0=__ 12-10=__ 2+3= 9 +8=
__=10-3 __=7+10 __=11-10 __=13-10
10 15 4 1 3 2
- 5+ - /7 '+ 10 + 9 - 0  + 8
13 9 4 5 10 3
-6+ -4+ 6+ 5 -1 +7







Make a 10
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Strategy: Make a 10 Application and Teaching the Strategy

Description: Facts that have sums | Materials: document camera, some manipulatives, dry
greater than ten and at least one | erase marker/eraser, chart paper, markers, student copies
addend of 8 or 9. of blank double ten-frame, counters

This strategy can be used with facts that have at least one addend of 8 or 9 (sometimes 7). Students build onto the 8 or
9 up to 10 and then add on the rest. For example, with 6 + 8, start with 8, then 2 more makes 10, and that leaves 4
more for 14.

Application:
Materials for Application: paper/whiteboard, document camera

Application:

“I'm going to give you some addition facts and | would like you to give me the sum of those
facts using your mental math. What is 10+42 What about 10+82 10+72"

“Why are these facts easy for you to solve quickly2” (Have students explain their thinking and
reinforce their ideas.)

“We will be learning a strategy that will help make addition fact problems with sums greater
than 10 into facts of 10+ __."

Teaching Strategy - Part 1:
Materials for Part 1: Blank Double Ten Frame, counters, paper/whiteboard, document camera

Write “8 + 5= ___" on chart paper or whiteboard, then put the Ten Frame under the document
camera with counters close by for demonstration. Review the purpose of the Ten Frame tool
and have students explain it has 10 squares within the larger rectangle frame.

“Take alook at this problem, 8+5=___. Which number is the larger addend?2” (8).

“I will show this amount on my ten frame, placing the counters like you are reading -- starting at
the top on the left and working to the right. When the top row is full, | will keep going in the
bottom row.” (Demonstrate with the counters. Make sure you are very purposeful modeling placing a
counter in each square starting at the tfop and moving right -- see example of finished frame with 8

counters below)

—
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Teaching Strategy - Part 1 (cont.)

“Look again at our addition equation: 8+5=___. Which addend is left for us to show on my ten
frames? (5).
“I will show this amount on the second ten frame.” (Demonstrate with the counters. See example of

finished frames below)

“How many spaces are empty in our top ten frame? (2) Let’'s move two counters from our
group of 5 in the bottom frame to the top to fill it up. Am | adding any more counters from my
bag? (No). That's right -- | just moved 2 from the group of 5 | already had to fill the ten frame.”

(See example below)
@ 0 0|, |,

“Now how many do | have in the top ten frame?2” (Have students explain how they know there are
10 in the top frame -- the frame is full).

“Looking at my ten frames now, I see a 10 + ___ math fact. What fact do you see?2” (10+3 = 13).
Soif 10+#3=13, and all | did was rearrange 2 counters from the 5 | already had in my bottom ten
frame (move the 2 counters back down and then back up into the top ten frame), then | know 8 + 5
=2 (13) | just made my starting fact into a 10 + __ fact. | just grouped what | had to make a 10
and then added the rest to find my total.”



Teaching Strategy - Part 2:

Materials for Part 1: Student copies of blank Double Ten Frame, counters, paper/whiteboard,
document camera

“Now let’s practice another problem together using your own counters and Double Ten Frame
mat. Take a look at this math fact, 6 + 9 =__ . Which addend is the larger number? (9) Since we
know about the Commutative Property of Addition, we will start with the larger addend in our
top ten frame and then build our other addend in the bottom ten frame.” (Model and have
students mirror their mat to match yours -- see example below)

“How many spaces are empty in our top ten frame? (1) Let’'s move one counter from our group

of 6 in the bottom frame to the top to fill it up. Am | adding any more counters from my bag?
(No). That's right -- | just moved 1 from the group of é | already had to fill the ten frame.” (See

example below)
L JK @ -

Q -
“Now how many do | have in the top ten frame?2” (Have students explain how they know there are
10 in the top frame -- the frame is full).

“Looking at my ten frames now, I see a 10 + ___ math fact. What fact do you see?2” (10+5 = 15).
Soif 10+5=15, and all | did was rearrange 1 counter from the 6 | already had in my bottom ten

frame (move the 1 counter back down and then back up into the top ten frame), then | know 6 + 9

=2 (15) | just made my starting fact into a 10 + __ fact. | just grouped what | had to make a 10
and then added the rest to find my total. This is the Making 10 Strategy.”

100C
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Teaching Strategy - Part 3:

Materials for Part 1: Student copies of blank Double Ten Frame, counters, paper/whiteboard,
document camera

“Let’s try some using the Make 10 strategy to help solve some more addition facts.”

(Problems for additional practice could include 9+4; 5+9; 8+6; etc. Circulate the room at each
step in the modeling process with the Double Ten Frame mat and counters fo make sure
students are correctly placing counters. The goal is for students to start forming a mental picture
of the ten frames in their heads and eventually be able to maneuver the counters in their heads
quickly.)

- Note: Students will likely need multiple opportunities over several days practicing with counters

. and physically moving them to create groups of 10 to utilize the Make 10 strategy. After these

- repeated practice opportunities, tell students they can no longer physically move the counters from
. the bottom ten frame to the top to fill it -- they must “move” the counters in their heads. (Some

- students will have already been at this step before others.) After practicing mentally moving the

- counters, the students can skip the step of placing the counters for the smaller addend on their work
. mat at all. Finally, move students away from the concrete phase and to creating a mental picture for
- the entire process to solve the addition facts using the Make 10 strategy.



Ten Frames




Strategy: Make a 10 Name of Activity: Munchin’ Monsters 02

Description: Use this strategy Materials: monster work mats, recording sheets, small snack
when one of the addends is a 8 or | to use as counters, monster game board, 1 die or number
9 (sometimes 7) cards, game pieces

Opportunity to Practice Make a 10 (Addition) Strategy/Directions:

Munchin’ Monsters

Math: Addition Fact Fluency—Make a Ten Strategy

1st: WPS1.0OA.6B Demonstrate fluency for addition and subtraction within a total of 10 using
and explaining mental strategies

Materials: monster work mats (attached—cut apart); recording sheets; pencil; small snack
to use as counters (fish crackers, Cheerios, raisins, etc.); monster game board; 1 die (or
make number cards out of a cut up piece of paper); game pieces (1 per person) -
***game board, die and game pieces are all optional

Goal of Game: Students (primarily in 1st and 2nd grades) are expected to deeply
understand, explain and apply fact strategies. One of them is Make a Ten. In an addition
equation, the goal is to decompose (break apart) one of the addends (humbers being
added together) to take part of it o add to the other addend to make a 10. Students
then add the remaining number on to 10. See the example below.

Directions:

1. Once the monster work mats have been cut apart, mix them up and turn them face
down.

2. The player draws one mat and looks at the addition equation. (Do not write on the
monster mats.) The larger addend (either a 7, 8 or 9) has already been represented by
dots on the ten frame. The player then uses his/her food counters to represent the
smaller addend (first by filing in the remainder of the ten frame then placing the rest of
the “counters” below the ten frame). This represents the decomposition of the smaller
number and the Make a 10 strategy.

3. The player finds the matching recording sheet. (The monsters on the mat will match the
monsters on the recording sheets.) The player then records his/her thinking on the
sheet. See the example below. The player should also do a “think aloud” where he/she
talks aloud about the steps he/she went through to make a 10 and solve the problem.

4. If playing with the game board, after filling out the recording sheet, the player should roll
the die (or draw a number) and move that many spaces. If you are using edible
counters, every once and awhile, munch on your counters! :)
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Description: Use this strategy when one of the addends is a
8 or 9 (sometimes 7)

Materials: monster work mats, recording sheets, small snack to use as counters, monster game board,
1 die or number cards, game pieces

Opportunity to Practice Make a 10 (Addition) Strategy/Directions:

—_— —
Monster 7 S Remember— ‘
f don’t write on \
WOl'k . ‘ ‘ |.‘ your monster :
Mat ~ w w \ work mat!
o

1. Leave your snacks or counters on your monster 2 \rite the equation (number sentence)

’ work mat while you write on the recording from the monster work mat here.
: sheet to record your thinking.
Recording : .
Sheet 3. As you can see below, the larger addend 5 & 7 -

(number) has already been filled in for you on the
ten frame. Your job is to draw the circles that
represent the other addend. Fill in the ten frame 4. Write the smaller addend in the number

and draw the remaining dots under the ten bond to decompose (break apart).
frame.

L JL J[ 5
OO0 A

3 2

00®
000

5. Finally, write the equation so that it includes

a 10 and the other addend you decomposed The goal is to Make a 10 so 5 needs
from the 5 which is 2. to be decomposed (broken) into 3

and 2, because as mathematicians, we

10 + 2 - 12 know the Combinations of 10: 7 + 3.

**Optional: IF you are playing Munchin® Monsters with the game board, roll the die (or draw a card), and move that many spaces.
don't forget to munch now and again!



Name

Munchin’ Monsters Recording Sheet (7s)

Look for these monsters
on the mats and/or

your own monster if you

made a mat.

Fillin the ten frame. Some dots may need to go below it.

_

Write the equation
from the monster
work mat and
decompose the
smaller addend.

R

Write the equation
that includes a 10 as
one of the addends.

+ =
-~ =
+ =
+ =

If you are playing Munchin’ Monsters with the
game board, a die/cards, and you move
spaces on the board, ask your teacher if you
can MUNCH now and again! :)



Munchin’ Monsters Recording Sheet (8s)

Name
Look for these monsters ﬁ Write the equation ) .
on the mats and/or from the monster Wrn‘g the equation
. ’ work mat and that includes a 10 as
your own monster if you € one of the addends
. decompose the :
made a mat. (“} @ smaller addend.

Fillin the ten frame. Some dots may need to go below it.

+
1"
+
1"

/\ If you are playing Munchin’ Monsters with the
game board, a die/cards, and you move

spaces on the board, ask your teacher if you
can MUNCH now and again! :)




Munchin’ Monsters Recording Sheet (9s)

Name
Look for these monsters ac g Write the equation . .
on the mats and/or from the monster Wrn‘g the equation
8 . work mat and that includes a 10 as
your own monster if you o one of the addends
4 ' v decompose the :
made a mat. “ - e smaller addend.

Fillin the ten frame. Some dots may need to go below it.

L Jl 0 J0 J( g
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ok
I

+ =
+ =
4= —
+ =
- =

If you are playing Munchin’ Monsters with the
game board, a die/cards, and you move
spaces on the board, ask your teacher if you
can MUNCH now and again! :)



Munchin’ Monsters Work Mats (9s)

9+2=




Munchin’ Monsters Work Mats (9s & 8s)

5+9=




Hoiut!

Munchin’ Monsters Work Mats (8s & 7s)

4 +8 =




Munchin’ Monsters Work Mats (8s & 7s)

7+5=

Make your own monster work mat with 7, 8, or 9
as one of the addends. Fillin the ten frame with
7.8, or 9 dofts (leaving the other spot or spofts
empty). Write an equation. Do not write the sum
(answer). Draw your own monster!

Make your own monster work mat with 7, 8, or 9
as one of the addends. Fillin the ten frame with
7,8, or 9 dots (leaving the other spot or spots
empty). Write an equation. Do not write the sum
(answer). Draw your own monster!







Strategy: Mcke a 10 Name of Activity: Make a 10 o3

Description: Use this strategy Materials: Make a 10 Mat, counters, Make a 10
when one of the addendsis a 8 | Equation Cards, dry erase board/markers (optional)
or9

Opportunity to Practice Make a 10 (Addition) Strategy/Directions:

1. Students work with a partner to share their thinking.

2. Students place a Make a 10 Equation Card on the mat.

3. With counters, model the equation in the ten frames.

4. Decompose: Move counters from one ten frame to make a 10 in the other ten frame.

5. (Optional) Using a dry erase board, students write the original equation and the new
equation they created.

6. Every few problems, discuss with a friend how and why we often build a ten when
math problems have addends with 7s, 8s, or 9s.

—]
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Make a 10

1. Place a Make a 10 card in the
rectangle.

2. With counters, model each number in
the 2 ten frames.

3. Decompose: Move counters from one
ten frame to make a 10 in the other ten
frame.

4. (Optional) Using your dry erase board,
write the original equation and the new
equation you have created.

5. Every few problems, discuss with a
friend how and why we often build a ten
when math problems have addends
with 7s, 8s, or 9s.




Make a 10 Equation Cards

2+9

3+9

4+9

S+ 9

/+9

8+9

?9+38

9+3

9+4

9+5

9+7

9+38

3+38

4+38

5+38

6+38

/ + 8




Make a 10 Equation Cards

8+ 3

3+ 4

8+ 5

3+7

/+4

/+95

/7 +6

/+7

4+7

S+ 7/

5+9

6+9

/+9

5+38

6+38

?+4




Strategy: Make a 10 Name of Activity: Highlight a 10 O4

Description: Use this strategy Materials: Highlight a 10 (8 and 9 cards - copy on one color
when one of the addends is a 8 or . bristol), Highlight a 10 (3 - 9 cards - copy on a different
9 color of bristol), 2 different color highlighters (or colored

pencils), Highlight a 10 Sheet

Opportunity to Practice Make a 10 (Addition) Strategy/Directions:

1. Students work in pairs.

2. Put both decks of cards face down.

3. Student A draws 1 card from each pile (i.e., 2 and 7).

4. Student A states that 9 is close to 10 so s/he will use the Make a 10 strategy. S/he then
states that s/he will decompose the other addend (7) to do this.

5. Student A uses the Highlight a 10 Sheet to write the equation (9 +7=_).

6. Student A conducts a think aloud as s/he decomposes the 7 into 1 and é.
Highlights the 9 and 1 (Make a 10).
Circles the 6 in the other color highlighter
Rewrite the equation as 10 + 6 = 16.
Student B listens and asks questions as needed.

7. Students switch roles.

q+7= 10+6-16

®

—]
0






O]



Highlight a 10

Name Date
1 2.
3. 4
5. 6

Look at your work above. Explain what the problems have in common and how or why the Make a 10
strategy is helpful.




P1

Doubles +2
Two Apart
FQCTs




Strategy: Doubles +2 (Two Apart Application and Teaching the Strategy
Facts)

Description: Facts that have Materials: chart paper or document cameraq, dry erase
addends that are two away from | boards/markers/erasers, number cards (see Part 1
each other. directions), chips, ten frames

Application:

Materials for Application: paper/whiteboard, document camera

Application:

“As you know, we always start a new fact strategy with application problems. When we go
over this problem, | want you to think about the relationship between these numbers and a way
to decompose one of them to apply a friendly strategy. Here is our first question...”

“Neva has 7 paperclips in her left hand and 9 paperclips in her right hand. How many
paperclips does she have in alle”

“What do you know about 7 and 92 How are they related in some way?2”

Looking for students to recognize:
e they are only 2 apart
e if you decompose 9, you could have a double 7 and 2 more (7 + 7 + 2)
Have student share what they know. Ask questions if students are not making connections to
the two bullets above.
Continue to solve the problem as a group.

“We call this strategy the Doubles + 2 or Two Apart Facts.”
“7 and 9 are two apart from one another. When you decompose the 9 info 7 and 2, you can
apply the Doubles Strategy then add on the other2: 7+7+2=16"

Keep in mind, students may want to apply the Make a 10 strategy - which is fine and
demonstrates retention and flexibility! However, the goal is to teach them this strategy as
another opftion.

“For this one, | will want you and your partner to talk it out. If you need a dry erase board to
show your thinning, feel free to use one.”

“Len has 8 sticks of butter in the refrigerator and bought 6 more for a baking project. How
many sticks of butter does he now have?2”

—]
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Teaching Strategy - Part 1:

Materials for Part 1: number cards (choose ones that are 2 apart from each other like 5, 6, 7, 8,
9). ten frames, chips, dry erase boards/markers/erasers

The teacher will ask a student to come up and model this activity for the class.

Under the document camera, the teacher hands the student a 6 and keeps a 4 for her/himself.
Both show the class their numbers.

“You have a 6 and | have a 4. Let's have both of us show this on our ten frames with chips.”
Both do this. Ask the student, “What do you notice about these two numbers or quantitiese” If
the student doesn’'t acknowledge that they are two away from each other or that 4 is part of 6
(hierarchical inclusion), then ask guiding questions.

“Yes - these two numbers are two apart from each other. Which number should we
decompose to have a double?¢”

The student should say 6. “Go ahead and show me how you would decompose 6 so that we
have a double.” The student can flip the chips over exposing a different color or move them
off of the 10 frame.

“If we were to add these two numbers, can you explain to the class how we now have a
doubles +2 problem?” The student would explain and write the equation that is represented in
the chips: 4+4+2=10

**Ask the class to be flexible mathematicians and explain to their partners a DIFFERENT strategy
that works with 4 + 6. A strategy already learned and practiced would be Combinations of 10!

If needed, model this again with another student.
Have students pair up with their dry erase boards/markers/erasers, chips and ten frames. Give
pairs of students numbers that are 2 apart from one another. Ask them to show, defend and

write how their equation could be a Doubles + 2 problem.

If there is time, have students change numbers with another pair and practice again.



Strategy: Doubles +2 (Two Apart

Facts)

Description:

addends that are two away from

each other.

Adapted from Bay-Williams & SanGiovanni

Facts that have

Name of Activity: Doubles +2 Decompose to Double -

Materials: part-part-whole models (both bigger one and
page with smaller ones), manipulatives (ideally two-sided

colored counters), doubles +2 fact cards, plastic

sleeves/dry erase markers/erasers

Opportunity to Practice Doubles +2 Strategy/Directions:

****This activity should be practiced before some of the more abstract activities offered for Doubles +2.

Decide how the students will show their work:
Put the larger model in a plastic sleeve, students put manipulatives on the model and use

A.

B.

1. Students work in pairs.

2.  Student A draws an equation card.

a dry erase marker to show their work.

Put the manipulatives on the larger model, but then use the smaller ones to record their

thinking.
***Either way, students should use manipulatives to demonstrate understanding.

S5+7=__

3. (Using the larger model in a plastic sleeve) Student A puts the
number of manipulatives on the “parts” portion of the model and labels
the boxes with numbers. The student says, “These 5 and 7 are the
addends and they are the ‘parts’ in this problem.”

4.  Student A now explains to Student B how to find the double within the
problem to help solve it. The student also draws a line and
decomposes the larger addend to reveal the double.

For example, “I will move 2 from the 7 over and draw a line.
| decomposed the 7 into 5 and 2. Now | can use the Doubles +2
Strateqy fo solve this.”

5. Thestudentsays “5+ 5+ 2 =12." and pushes the total quantity/sum
to the bottom portion (whole).

6. Since the modelis in a plastic sleeve the student can also write the

equations af the bottom: 5+7=12 5+5+2=12

Encourage students to
challenge one another.

After placing the manipulatives on the larger model, instead of
writing on the plastic sleeve, students could draw/write on the
smaller models with pencils and/or colored pencils.

Reminder: This activity lends ifself fo opportunities for students to apply both the Commutative and Associative

S+S+0=1) @

5+7=12

Part-Part-Whole Model

Pt

nnnnnnnnnnnnnnnnnn

5+5+2=12

Is there another way to
say or write this?
How? Why does it
work?

(see example below)

Properties. Be sure students apply precise language/vocabulary when sharing their ideas.

For example: If the student decomposed the 7 info 5 and 2 and wrote 5 + 2 + 5 then rewrote it (or said it) by
grouping the 5s together (5 + 5) + 2, be sure to remind them to label their strategy as the Associative Property!

P2



Part-Part-Whole Model

Part

Part

Whole




Part-Part-Whole Models

Part Part Part Part

Whole Whole

Part Part Part Part

Whole Whole




Doubles + 2 Fact Cards

9+7=_|7+9=_ |8+6=_ |6+8=__
5+47=_ |7+5=_ |4+6=_ |b6+4=__
3+5=_ |5+3=_ |9+7=_|7+9=__
8+6=_ |6+8=_|8+10=_]10+8=__
7+5=_ |5+7=_ |6+4=_ |4+6=




Strategy: Doubles + 2 Name of Activity: If...Then... Doubles + 2 P3

Description: Facts that have Materials: if...then...cards (copy in colored ink), generic
addends that are two away from | game board, 1 die per pair of students
each other.

Opportunity to Practice Doubles + 2 (Addition) Strategy/Directions:
The cards should be printed in colored ink so students can see the difference in the model.

1. Students work in pairs.

2. Student A draws a card, reads the statement aloud and fills in the answer. If Student A is
correct, s/he rolls the die and moves forward that many spaces. If the student is
incorrect, Student B can coach.

3. The students continue taking turns.

Adaptations: There are different sets of cards - some have visual models and others do not.

Students could also use these as a quick warm-up during the fluency part of core math by
pairing up and using these without a game board.

Another option would be to use these for Quiz-Quiz-Trade.

Accountability Recommendation: When there is only approximately 5 minutes left, have
students choose one or two of the cards without the models (pictures). On a sheet of paper or
in a math journal, have the draw a model and write equation(s) that defend how the strategy
works. For example, they could draw ten frames or number bonds to help explain the
decomposition and revealing of the double.

—]
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If... Then...Doubles +2

If | know If | know
3+3= 4+ 4= ,
then | know then | know
3+5= 4+ 6=
L] .
. | LI
If | know If | know
5+5= , 6+ 6= ,
then | know then | know
5+7= : 6+8= .
T 1y ] 1 1 £ £
" rrriLi11 .
If | know If | know
/+7 = 8+8= ,
then | know then | know
/+9= . 8+ 10 = .
.. HEEEEENENEN
.- | EEEEEEEEEN
If | know If | know
9+9= 3+3=
then | know then | know
29+11= 5+3= .
EEEEEEEEE 1 3 e
EEEpEpEEEErmm HEN




If... Then...Doubles +2
If | know If | know
4+ 4= , 5+5=
then | know then | know
6+ 4= /+5=
. | N N N B B B
. N N N N N
If | know If | know
6+ 6= , /+ 7= ,
then | know then | know
8+ 6= . 9+ 7= .
HEEEENENEN ey 1
' rrri1 ] 1 1
If | know If | know
8+8= , 9+9= ,
then | know then | know
10+8= 11+9=

If | know
2+2=__
then | know
4+2=__

= [ |
=

If | know
2+2=___
then | know
2+4=__

1
) _JiEe




If... Then...Doubles +2

If | know
3+3=__
then | know
3+5=__ .

If | know
S5+5=__
then | know
S+/=__ .

If | know
/+7=__,
then | know
/+9=__

If | know
9+ 9= ,
then | know

9+11=

If | know
4+4=__
then | know
4+6=__ .

If | know
6+6=__ ,
then | know
6+8=__ .

If | know
8+ 8= ,
then | know

8+ 10 = .

If | know
3+3=__
then | know
S5+3=__ .



If... Then...Doubles +2

If | know
4+4=__
then | know
6+4=__ .

If | know
6+6=__ ,
then | know
8+6=__ .

If | know
8+ 8= ,
then | know

10+8=

If | know
2+ 2=

then | know
4+ 7= :

If | know
S5+5=__ ,
then | know
/+5=__ .

If | know
/+/7=__,
then | know
9+7=___ .

If | know
92+9=__
then | know
11M+9=__

If | know
2+2=

then | know
2+ 4= :



SQUARES: Doubles +2
The goal is to be the first person to cover 4 spaces in the shape of a square.

/19 147 8 12 16 10
H .

10 12 18 13 9 8 12
H .

8 13 18 14 12 10 16
H .

1215 14 16 14
H .

18 16 20 8

Player A draws a card and solves
it. If the answer is available on
the board, she/he places one of
her/his chips on that spot. If the
number has already been
covered or is not present on the
board, she/he loses his turn.

16




**ONLY USE when students are ready for “know from memory” or are using the PPPs for this strategy**

Strategy: Doubles + 2 Name of Activity: Random Numbers Doubles + 2 P5
Description: Facts that have Materials: random numbers CD or internet site with
addends that are 2 away from numbers being called (teacher will call out the other

each other number), recording sheet

Opportunity to Practice Doubles +2 Strategies/Directions:

If possible, use the Random Number CD or digital download by Kim Sutton.

The Random Number CD is a valuable tool for motivating students to practice. The CD is designed to
generate the digits 0 - 9 with background music. This helps students learn to filter out unnecessary sounds
and listen for important information. Students also can’t ask the CD to repeat itselfl  Students find this
form of practice fun. There are several fracks to choose from, as well as a variety of rates.

The random number CD can be used with any drill command using the four operations. When a number
is called out, the student would perform that drill command (double it then add 2 efc.) and record the
sum or difference. This would continue down the columns.

There may be other online number generators if you have not purchased the CD or digital download.

Teachers can use the Random Number Recording Sheet or Random Number Strategy/Drill
Command Sheet. See the back of the book for the Random Number Recording Sheets.

Random Number Shape Sheet gaaosseavom cmsuton) Random Number Strategy/Drill Command - COUNfing BACK  (azssws vem tim sumari

e |

- Tip: If this activity is too challenging

for students, consider providing them

* more opportunities at the concrete level. -
* Also, there are additional foundational -
. lessons that precede these lessons in the

- book, Math Drills to Thrill (Kim

LEEEEEETEE
AREEEEERE RN

-~ 5 - . 1= Sutton).
i L = - For example:
¢ iy {0 S e  Numbers I Hear
: 1= ° Numbers I Know
-~ Q : s ° ‘What Comes Before?
- . - - l=
i = e Etc.
it i y 1= i .

Student writes the Student listens for the number
sums/differences in the called on the CD, follows the
shapes on the page. command, then writes the

sum/difference.

This activity can be conducted two ways:

1. The number is called out from the CD, the student doubles it, and then adds 2.
2. (Recommended) The number is called out from the CD (1-9) , the teacher calls
out the other addend that is two away (i.e., CD calls out 6. The teacher
immediately calls out 4 or 8). The students apply the Doubles + 2 strategy to solve
(3e€ey8+4 =10 4+4+2=10 or 6+8=14 6+6+2=14)



Random Number Strategy/Drill Command - Doubles + 2 (adapted from kim sutton)

**CD/digital call of numbers 1 - 9. The teacher calls a number that is 2 away from that number (greater or lesser).
The students apply the Doubles + 2 strategy to solve and writes the sum.)
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I
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I
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2F2E INEAE A
kI
X I
SR I
SEE I




Random Number Strategy/Drill Command - Doubles + 2 (adapted from kim sutton)

Name Date

@ double + 2 = 16. @ double + 2 =
2. @ double + 2 = 17. @ double + 2 =
3. @ double + 2 = 18. @ double+ 2=
4. @ double + 2 = 19. @ double+ 2=
5. @ double + 2 = 20. @ double + 2=
6. @ double + 2 = 21. @ double + 2 =
/. @ double + 2 = 22. @ double+ 2=
8. @ double + 2 = 23. @ double + 2=
7. @ double + 2= 24, @ double + 2=
10. @ double + 2 = 25. @ double + 2 =
1. @ double + 2 = 26. @ double+ 2=
12. @ double + 2 = 27. @ double+ 2=__
13. @ double + 2 = 28. @ double + 2=
14. @ double + 2 = 29. @ double + 2 =
15. @ double + 2 = 30. @ double + 2 =
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Doubles + 2 or

Two Apart Facts
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Strategy Focus Review - Make a 10/Doubles + 2 or Two Apart Facts/Add/Sub. 10

Students need to practice the strategies that have been taught and defend which facts are best solved with
particular strategies.

Materials:

1 Spinner per two students (use paperclip/pencil to create a spinner or buy spinners and add)
Fact Cards that align to this strategy (cut out)

1 Fact Cards sheet per student that aligns to this strategy (NOT cut out)

1 Strategy Sorting Mat that aligns o this strategy

Abbreviations to Play:
Doubles + 2 = D+2 Make a 10 = M10
Add 10 = A10 Subtract 10 =S10
To Model How to Play:

Option 1: Part A: Ask a student to join you to model this process. You will need the spinner and the Fact Cards
sheet (NOT cut out, 1 per person), and pencils. Put the spinner under a document camera. Spinit. Asa
class, read the strategy (i.e., Doubles + 2). Identify 1 problem that you could apply this strategy and write
“D+2" in tiny print next to that problem (i.e., 4+ 6 = ___, etc.) Read the equation (including the
sum/difference). Confinually explain WHY this strategy is a successful one. Now the student spins, names the
strategy, reads the equation, and writes the abbreviation on his/her sheet - again explaining WHY that
strategy works. Agree? Disagree? Encourage discourse. Model another round.

i a 10). Students are encouraged fo agree/disagree and explain why.

Part B: After a few turns, you and the student solve the labeled problems. When the problems have been
solved, students can choose a few and explain which strategy they applied. Multiple opportunities to make
connections between the strategies and the problems themselves will lead to students being able to move
this learning to memory (automaticity).

Option 2: Ask a student to join you to model this process. You will need the Fact Cards (cut out) and a copy
of the sorting mat. Put the spinner under the document camera. Spinit. As a class, read the strategy (i.e.,
Add 10). Each person picks one card that represents this stfrategy, reads the equation to their partner and
places it on the sorting mat. (i.e., “4+ 10 =14 Adding 10 fo a single digit number will make a two digit
number. The number in the ones column stays the same as the other addend.” Be sure to acknowledge
when students apply the properties. Ask students to identify all strategies applied to make further
connections! Layerin that vocabulary so students comprehend there is a classroom expectation of being

precise.

Continue to sort the cards. Students could also move cards to another part of the sort if they can defend
why that strategy would also work (ELEXIBLE THINKING...part to the definition of ‘fluency’! :0)

—]
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i ®**Af this point in the year, multiple strategies can be applied to problems (i.e., 6 + 8 = ___ Doubles +2 or Make



Strategy Focus Review - make a 10/Doubles + 2 or Two Apart Facts/Add & Sub. 10

Add (+) 10

A10

Subtract (-) 10

S10

Doubles + 2 or
Make a 10 Two Apart Facts

M10 D+2
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Strategy Focus Review Sorting Mat - Make a 10/Doubles + 2 or Two Apart Facts/Add & Sub. 10

Doubles +2 or Two Apart Facts Make a 10

Add (+) 10 Subtract (-) 10




Strategy Focus Review Sorting Mat - Make a 10/Doubles + 2 or Two Apart Facts/Add & Sub. 10

Doubles +2 or Two Apart Facts

Make a 10

Add (+) 10

Subtract (-) 10

|
| Write at least 3 problems in each box above that aligns to that strategy.

|
| Choose 1 of the strategy boxes above and explain how it works below

| (pictures/models/words).



Fact Cards - make a 10/Doubles + 2 or Two Apart Facts/Add & Sub. 10

_ =3+10 __ =446 __=19-10 __=7+8
10-10=__ 18-10=__  9+6=__  7+8=__
_=10-10 __=12-10 __=5+3  _ _=9+8
17-10=__ 7+9=__ 11-10=__ 13-10=___
6 6 15 4 4 12 4
+ 8 +4 -10 +10 + 9 -10 + 8
7 8 19 7 310 5







+ 9/-9

R1




Strategy: +9/-9 Application and Teaching the Strategy

Description: Facts that have 9 as | Materials: chart paper (anchor chart), document camera,
an addend or as the subtrahend. | some students may need a dry erase
board/marker/eraser, tfransparent chips, hundred boards,
equation cards

Application:

Materials for Application: paper/whiteboard, document camera, chart paper to start an
anchor chart

Application (Addition):

As the teacher is questioning the students and listening to their responses, create an anchor
chart for +9/-9.

“Sometimes people think 9 is a tricky or difficult number to work with when we add or subtract.
But...I'm wondering if we can think about 9 differentlye What benchmark number is 9 close to?
Tell your partner.” Students say “10".

“Tell your partner why 10 is a friendly or benchmark number. Give an example as you are
explaining your thinking.” Students could mention we have a lot of strategies that include 10
(Make a 10, Add 10, Subtract 10, Combinations of 10, 10 is easy because it has a zero in the
ones place, etc.). Have a few students share out.

“We LOVE 10, don't we? I'm thinking we can use this fo our advantage when working with 9.
What is the difference between 9 and 102 Tell your partner.” Students will say “1".

“Yes...1. Soif we are adding 9, could we just add 102 What else would be do? Why?”

“If we are subtracting 9, could we subtract 102 What else would be do? Whye”

“Okay keep these ideas in your mind as we work through a couple of application problems.”

“The principal had 7 desks in the hallway. The teacher put 2 more in the hallway. How many
desks are sitting in the hallway?2”

Have the students discuss the situation with their peers. Have them illustrate the problem on
their dry erase boards. If students are not making a connection to adding 10, guide them with
questions.

“The baker made 9 cookies on the tray. His helper put 8 more on the tfray. How many cookies
do they have now?"”

Repeat the discussion/opportunity to show thinking.

—]
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Teaching Strategy - Part 1:

Materials for Part 1: hundred charts, transparent chips, equation cards

Give each student a hundred chart and a fransparent chip/counter. The teacher will have the
same supplies under the document camera. Explain that the hundred chart will help show the
+9 strategy. Tell the students to place the hundred chart in front of them and put the
fransparent chip at the top of the hundred chart (meaning above the numbers).

“Watch me. I'm going to put my chip on 8. If | add 10 (count up 10 spaces), where does my
chip land?2” Students say 18. “Turn and talk - did | NEED to count up the spaces? Why or why
not?” Have a student share their answer.

“Okay, let’'s have you do it with me this time. Put your chip on 5. Add 10. Where does your
counter stop or land2 Whatis the sum?2” Have student discuss.
“Did you need to count all the spaces up to 152 Why or why note”

—_——————————

I
“Let's do one more. Put your counter on 7. Add 10. Whatis the sumg” | SMP7 &8 |

“What is the pattern you are noticing each time we add 102 What generalization can you
statee”

“This time, | am going to draw an equation card and solve it using the +9 Strateqgy.” Teacher
draws 7 + 9 = “I'will put my chip on 7. | will add 10 because it is a friendly number to work

with. That gives me 17 for the sum. But...the problem says 7 + 9, not 7 + 10. What do | do to
show that | added 9 and not 102 Turn and talk to your partner.” Student will share that | need
to backup or subtract 1 because 9 is one less than 10. Teacher then moves the chip back to
16.

“This time you do it with me.” Teacher draws the card 9 + 9. “l know this is a Double, but | want
to practice the +9 Strateqy. |putmy chipon___ 2 Yes, 9. Then | add the friendly number of ___
Yes, 10. This gives us a sum of . Yes, 19. Now | subtract 1 to have a total of . Yes, 18."

Teacher has the class practice a few more as s/he walks around, observes and listens.

Application:

Materials for Application: paper/whiteboard, document camera, chart paper to start an
anchor chart

Application (Subtraction):
Continue to add to the anchor chart.

“We know that adding 10 in place of 9 is helpful because 10 is an easy or friendly number to
work with. I'm wondering if this is also tfrue when we subtract. Can we subtract 10 instead of 9
to make the problem easier? If we can, would you follow the same step of subtracting 1 to
come up with your answere Talk this out with your partner.”



“Let’s see how the -9 Strategy works in an application problem.”

“Tori has 14 hair rubber bands. Her aunt took 9 of them to do her sister’'s hair. How many hair
rubber bands does Tori have lefte”

Students work through the problem with their dry erase boards/markers and/or hundreds
boards. Teacher should listen and observe to see how the students are applying the -9 Strategy
(subtracting 10/adding 1).

Teaching Strategy - Part 2:

Materials for Part 2: hundred charts, transparent chips, equation cards

This activity is the same as the +9 strategy.

Give each student a hundred chart and a fransparent chip/counter. The teacher will have the
same supplies under the document camera. Explain that the hundred chart will help show the
-9 Strategy.

“Turn to your partner and explain how we used our chip and hundred charts to show the +9
Strategy. What did we do and why2¢"

“Let’s try this now with -9.” Practice with teen numbers as the minuends and 9 as the
subtrahend. Be sure students are using their chips/hundred boards to show this strategy.

“Okay - we have practiced a few. What patterns are you noticing this tmee ___________ |
. . " I
What generalizations can you make? : SMP7 &8 :



+9 Equation Cards

3+9

4+9

S5+ 9

/7+9

3+ 9

7+9

9+3

9+4

9+5

9+7

9+38

9+9

S5+ 9

6+9

/+9




-9 Equation Cards

12-9=___

13-9=___

14-9=___

15-9=___

16-9

17-9

18-9

19-9

20-9=___

12-9=___

13-9=___

14-9=___

15-9

16-9

17-9

18-9

19-9=___

20-9=__

16-9=__

17-9=___




Strategy: +9/-9 Name of Activity: Add 10, Subtract 1 or R2
Subtract 10, Add 1

Description: Facts that have 9 for  Materials: hundred charts (or number lines to 20),
at least one addend or have 9 as | fransparent chips (about 8-10 per student), recording
the subtrahend sheet, +9/-9 cards from teaching strategy pages

Opportunity to Practice +9 (Addition) Strategy/Directions:

“***This strategy should only be practiced once students have demonstrated proficiency with +10 and -10.

1. Students work in pairs.

2. Student A draws an equation card. With his hundred board (or number line to 20), Student A:
e  Statfes the gequation. 6+9=_

) Places his chip on the addend thatis not a 9 (if ? + 9, then place the chip on 9).

e Name the +9 Strategy and explain it by doing a think aloud and modeling (moving his chip) adding 10
then subtracting 1.

° He leaves his chip on the sum (i.e., 15).
3. Student A writes his equation on one of the spaces on the recording sheet.

4, Student B checks for accuracy (including listening for precise vocabulary) I SMP 6 I
then takes a turn. Again, leaving the chip on the sum. L |
5. If students draw the same equation, they follow the same steps and put a second chip on top of the sum.

6. The first student to have three chips in a row (fouching one another) wins.

Opportunity to Practice -9 (Subiraction) Strategy/Directions:

“***This strategy should only be practiced once students have demonstrated proficiency with +10 and -10.

Follow the same directions above but:
° Place chip on the minuend
° Subtract 10 then add 1

—]
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+9 Strategy: Add 10, Subtract 1 (+10, -1)

—————————

——————————

___________

___________

——————————

““““““

Explain how the +9 Strategy works:

__________

Date

——————————

——————————

—————————

““““““

““““““




-9 Strategy: Subtract 10, Add 1 (-10, +1)

—————————

—————————

—————————

Explain how the -9 Strategy works:

__________

__________

__________

—————————

—————————

—————————

Date

__________

__________

__________




SQUARES: +9/-9
The goal is to be the first person to cover 4 spaces in the shape of a square.

21913 8 5 16 3

107 19 4 12 1 17

!
!
I
1
1
]
|

6 130 9114 12 15 3 |
DENEDED
nEEDOEn

Materials: The first player to cover
If sharing a game board, Player A draws a card and solves 4 spots that makes a
you will need 2 different it. If the answer is available on [ square wins the game.
color semi-clear chips the board, she/he places one of
(one color for each her/his chips on that spot. If the
player). If using 2 game number has already been
boards, the semi-clear covered or is not present on the
chips can be any color. board, she/he loses his turn.

When the game ends,
players should explain
to each other how the

Equation cards (+9/-9) +9°:Jknd -9 Strategies
work.




unce

+9 Strategy
(+ 10 then -1)

Material Needed: equation cards for
+9

' Two different colored markers/chips
' (transparent ones work best - at least
10 chips per person)

1. Draw a card.

2. Determine the sum.

3. Locate the answer on the
board and cover that space
with your chip. If your partner is
already on that number, you
can bump him/her off that
space and claim that number.
Your partner takes back his/her
chip and can use it again later.

Name of Activity: Ball Bounce Bump - +9 (Add 10, Subtract 1)

markers/chips (transparent chips are best)

If the answer is already

..... covered by one of your chips,
you can stack another one of
your chips on top of the one
that is there and “lock” your
chip into place. No one can
bump you off of that number
now.

If the answer is not available on
the board, the next player
takes his/her turn.

4, The player to use all of his/her
chips first wins the game!

Strategy: +9/-9



Name of Activity: Ball Bounce Bump -9 (Subtract 10, Add 1)

markers/chips (transparent chips are best)

Description: Facts where the subtrahend is 9

Strategy: -9

unce

-9 Strategy . \
(- 10 then +1) \
-5

7
Material Needed: equation cards for
-9
2}
Two different colored markers/chips Mm N
(tfransparent ones work best - at least ,,za;a M

10 chips per person)

1. Draw a card.

2. Determine the difference.

3. Locate the answer on the
board and cover that space
with your chip. If your partner is
already on that number, you
can bump him/her off that
space and claim that number.
Your partner takes back his/her
chip and can use it again later.

O

—

If the answer is already
covered by one of your chips,
you can stack another one of
your chips on top of the one
that is there and “lock” your
chip into place. No one can
bump you off of that number
now.

If the answer is not available on
the board, the next player
takes his/her turn.

4, The player to use all of his/her
chips first wins the game!



+9/-9 Strategy
(+ 10 then -1 or -10 then +1)

Material Needed: equation cards for
+9 and -9

' Two different colored markers/chips
' (transparent ones work best - at least
10 chips per person)

1. Draw a card.

2. Determine the sum or
difference.

3. Locate the answer on the
board and cover that space
with your chip. If your partner is
already on that number, you
can bump him/her off that
space and claim that number.
Your partner takes back his/her
chip and can use it again later.

Name of Activity: Ball Bounce Bump - +9/-9
markers/chips (transparent chips are best)

..... If the answer is already
covered by one of your chips,
you can stack another one of
your chips on top of the one
that is there and “lock” your
chip into place. No one can
bump you off of that number
now.

If the answer is not available on
the board, the next player
takes his/her turn.

4, The player to use all of his/her
chips first wins the game!

Strategy: +9/-9
subtrahend is 9






S1

Other
Subtraction
Strategies &

Opportunities

These Include related
equations/fact families,
as well.




Strategy: Subtraction - Think Application and Teaching the Strategy S2
Addition

Description: Problems that are Materials: Addition and Subtraction Common Situations
subtraction or have a missing Document, expression cards (inverse relationship)
addend and/or using the known
addition fact to solve a
subtraction problem

Opportunity to Practice (Subtraction) Strategy/Directions:

Subtraction facts prove to more difficult than addition. This is especially tfrue when children have been taught
subtraction through a “count-count-count” approach. When subtraction is modeled in a way that students are
encouraged to think, “What goes with this part to make the total?” the child will use known addition facts to
produce the unknown quantity or part. If this important relationship between parts and wholes - between addition
and subtraction - can be made, subtraction facts will be much easier. Word problems that promote think-addition
are those that sound like addition but have a missing addend: Add To/Start Unknown; Add To/Change Unknown;
and Put Together or Take Apart/Addend Unknown (VandeWalle 106-107).

Use the Common Addition and Subiraction Situation Document to help lesson plan and offer different problem:s.

Application:
Materials for Application: paper or dry erase board/markers, document camera

Application:
“We are going to use problems to help us understand the Think Addition Strategy. Let’s talk
about the following problems together:”

“Sara has 8 pencils. Mike has 4. How many more does Sara have than Mike?2" (compare/Difference

Unknown)

“Bree has 13 cubes. She has 7 more than Jon. How many does Jon have?2” (compare/smalier Unknown)

“Sam'’s grandpa gave him 16 cookies to share. Sam shared some of the cookies. He now has 8
cookies left. How many cookies did Sam share?2” (take Apart/Addend Unknown)

“Josie has 9 carrot sticks. She gave 4 to her friend Juan. How many carrots does Josie have
lefte” (Taken From/Result Unknown)

“Parker has 13 stuffed animals. 7 of them are new. How many has he had for awhile2”
(Put Together-Take Apart/Addend Unknown)

“Shay had ? pennies. She gave some to Rod. She has 6 left. How many did she give to Rod?2”
(Taken From/Change Unknown)

—]
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Teaching Strategy - Part 1:

Materials for Part 1: Expression cards (+/-), tape diagrams (part/part/whole) or number
bond in a plastic sleeve, dry erase markers/erasers
Find a Plus Fact to Help: Adapted from Van de Walle 1st Edition, Vol. 1, Activity 4.16

IMPORTANT: This activity should not be the first opportunity the students are learning about
the inverse relationship between addition and subtraction. This foundational and important
: math concept should be highlighted throughout all the strategies. 5

Select a couple of subtraction facts (cards cut out) that you wish to practice under the
document camera or use the examples below.

Rather than calling out the answer, do a think aloud:

“Sometimes subtraction can feel tricky or difficult. But...it doesn't have to since | know that
subtraction and addition are inverse operations. Addition is an operation. Subtraction is an
operation. These two operations are inverse or opposite operations. So as | look at 10 - 6
(place that card under the document camera), instead of using my fingers to count back, |
can think of as an addition problem, too. | know the strategy Combinations of 10 which
means | know that 6 + 4 = 10 so 10 - 6 has to equal 4.”

“Let me show you what that looks like on this tape diagram or part/part whole model.”
(model how 6 + 4 =10 is the same thing as 10 - 6 = 4)

“I would like for you to do one with me. Let's do 14 - 7. What addition strateqy or fact do
you know that can help you solve this subtraction problem. Explain it to your partner.”

“You have a small deck of addition and subtraction expressions. Take turns. Each choose
one subtraction problem and justify how you can use an addition expression to help you
think through the problem. Can you apply a specific strateqgy to help? If so, which one
comes to mind and why?”

“What are you noticing about the numbers in the inverse expressionse”

13 - 7 = 6
minuend subtrahend difference and so.....
6 + 7 = 13

the difference becomes an addend, the subtrahend becomes an addend and the minuend
become the sum

**This activity can be moved to a partner activity if more practice is needed.



Inverse Operations Expressions

4+8 | 12-8 | 8+4 | 12-4
5+4 | 9-5 | 4+5 | 9-4
O+7 | 16-9 | 7+9 | 16-7
7+7 | 14-7 | 8+8 | 16-8
6+4 | 10-6 | 6+7 | 13-7




Strategy: Addition/Subtraction Name of Activity: Missing Number Cards S3
Related Equations/Fact Families

Description: Think of the fact Materials: missing number cards, chart paper/markers
family (8 problems) to recall the (anchor chart)
missing number.

Teaching Strategy - Part 1:
Materials for Part 1: missing number cards, chart paper/markers

Adapted from Missing Number Cards (Van de Walle, 1st Edition, Vol. 1, Activity 4.14)

Show children, without explanation, related numbers with the sum circled. For example: 6 @ 5
“Why do you think the numbers go togethere Why is one number circled?”

Have students share out.

On the anchor chart (Related Equations/Fact Families), write the number sentences that represent the relationship
(fact family) - be SURE to include all 8:

6+5 =11 1
5+6=11 1
11=6+5 5
11=5+46 6

**By now students should be used to seeing the equations written both ways (i.e. difference at the end and the
difference first).

Now show a related number set with a link and have the students discuss what number should be on the line.

For example: 4 @ _ @ 11 4

3

S

6

**f students need more practice, this teaching activity can be moved to a partner activity later.

—]
0




Missing Number Cards - Smaller Cards
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Strategy: Missing Number/Related

Name of Activity: Missing Number

Equations/Fact Families and Review of Multiple Strips

Strategies

Description: Three related numbers (8 related Materials: missing number strips
equations) and reviewing most/all of the fact

strategies

Opportunity to Practice Missing Number/Related Equations/Fact Families
(Addition/ Strategy/Directions:

....................................................................................................................................

IMPORTANT: This activity serves multiple purposes, two of which are:

Opportunity to make connections between related numbers and all 8 equations
(fact families - with a special focus on subtraction practice)

Opportunity to review some/all of the fact strategies (students should have
demonstrated proficiency on the strategies taught earlier in this resource before
using all of the strips)

The strips should be cut out ahead of time.
Students work in pairs or in a group of 3.

The strips are placed face down in the center of the work space (i.e.,
table, floor, etc.).

The students take turns randomly taking one strip at a time, leaving it
face down. The strips should be divided as evenly as possible.

At the same time, each player flips over a strip. They fill in the strip (this is
not arace). As they are working, they are to determine which strategy

aligns to the strip (i.e, Doubles, Zero, Add 10/Subtract 10, etc.). The student writes

the strategy at the top of the strip.

Once the strip is filled out, the student flips over the strip and writes the 8
related equations that align to one of the problems on the strip.

Students then exchange strips, check for accuracy and ask their partner to justify

sS4

how they know the strateqy they chose/wrote is the correct one for the strip (explain

reasoning).

Once both (all) students get to share, they flip over a new strip in their pile and
repeat the process.

Adaptation: The teacher could selectively give students certain strips to see if their
knowledge of a particular strategy has improved.
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Missing Number Strips (cut vertically)
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Missing Number Strips (cut vertical
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Missing Number Strips (cut vertically)
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Missing Number Strips - Answer Key



Missing Number Strips - Answer Key
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Missing Number Strips - Answer Key




Strategy: Back Down Through 10 Teaching the Strategy S5
or Using 10 as a Bridge

Description: Subtraction Strategy Materials: ten frames, chips/counters, equation cards
using decomposition and 10 as a
bridge (friendly) number

Teaching Strategy - Part 1:
Materials for Part 1: ten frames, chips/counters

This strategy is really a take-away and noft think-addition. For example, 15 - 6, you start with the total (minuend) of
15 and work backwards using 10 as a ‘bridge’. 6 would need to be decomposed to be able to do this.
6 would be decomposed info 5 and 1 since 15-5=10. Then subfract 1 more to get 9.

With the students, start with 2 ten frames to represent 16 for the problem 16 - 7.
“"How many dots do we have?” Students respond.

‘ ‘ ‘ ‘ ‘ “Yes, we have 16. We need to subtract 7 but |
/] would like to use 10 as my bridge or friendly

number to help me. That means | would

N decompose it into 6 and 1. Why 62 How is that
‘ ‘ ‘ ‘ ( ‘ \ helpfule” Students respond.
\

— - “Yes, if | subtract 6, that would leave 10. We like
working with 10 because we have a lot of

‘ ‘ ‘ ‘ ‘ ) foundational knowledge with 10."

“But our subtrahend, or the number being
subtracted, wasn't 6. It was 7. Remember |
decomposedthe 7intoaéanda ___ 222"
Students respond.

\ /
“Yes, 11 So I still need to subtract 1 more which
would give me a difference of 9.”
16 4
/ :
L - 7\ “So16-7=9. Wesolveditas16-6-1=9."
1

“Let’s practice this again with 15-7."
Set up the ten frames with 15 counters. Ask the students to defend how to decompose 7 so that 10 is
used as a bridge.

Repeat with 16 - 9 or any problem that works well with bridging down to 10.

Have the students pair up and practice solving with ten frames and chips. Expect students to explain
their reasoning as they decompose the numbers and manipulate the chips.

_____________

**Move this tfeaching activity to a practice activity for additional practice with Back Down Through 10.

—]
0




Back Down Through 10/Using 10 as a Bridge

13-7=_|13-8=__[13-9=__ | 14-6=__
_=14-7|14-8=__|14-9=_ | =15-4
15-7=_115-8=__[15-9=__ | _=16-7
16-8=_ [16-9=_|17-8=_ |17-9=__
12-7=_ | _ =12-8] 12- = 13-6=__







Strategy Review
Games &
AcCTIvIties

These games could be used
once students have
demonstrated proficiency on
all of the strategies.




Strategy: Review of All of the Strategies Name of Activity: | Spy T2

Description: Review all of the strategies Materials: 2-3 sets of cards (0-20), 2 sets of

the | Spy strategy cards, scrap paper or dry
erase board/markers to keep points

Students need to practice the strategies that have been taught and defend which facts are best solved with
particular strategies.

**There are some blank cards in the | Spy Strategy Cards. These can be used by the teacher or the students.
Other strategies learned and practiced in class can be added to these cards before the game begins.

Directions:

1. Students set up an array with the number cards on the floor (cards facing up). The teacher should

decide the size of the array (4 x 62 5 x 52 5 x 62). The remaining cards stay in a pile face down.

2. Each student receives a deck of the | Spy Strategy Cards (shuffled and facing down).

3. Student A draws 3 of their | Spy cards. Student A examines the cards on the floor and decides which |
Spy card to use. 5 10 4 9 3

4. Student A spies two numbers that are appropriate for the Make a 10

strategy (? and 3). Student A then says to Student B, “I spy with my little eye numbers that are
appropriate for the Make a 10 strategy. Find them and explain to me how the Make a 10 strategy

works."
5. Student B then looks at the cards on the floor and chooses two numbers that work for the Make a 10
strategy. It does not have to be the same ones that Student A chose. Student B then says, "I spy with

my little eye a 9 and 3. The Make a 10 strateqy is appropriate because 9 is close to 10. | can

decompose the 3into 2 and 1.1 added ? and 1 to make 10 then added on 2 more to get a sum of 12.”

6. Student A | listens for accuracy and precise language. If Student B is correct, she/he keeps the 9 and 3.

Student A sets her/his Make a 10 card aside and draws a new | Spy card from her/his own deck. If

' SMP 3 . Student B is incorrect, Student A provides a correct response and keeps the cards. Since the 9 and 3

''''''' were removed from the array of cards, two more cards are now put in their place. For each addition
example provided the student gets 1 point. For each subtraction example the student provides, the

student gets 2 points (i.e., Doubles could be 16 and 8 by explaining 16 - 8 = 8).

7. Students keep taking turns. The player with the most points at the end wins.

Tip: Have students review some of the “rules” with the strategies before the game is played.

For example: Counting On/Back - only with 1 or 2; Make a Ten— one of the addends should be an 8 or 9;
they are expected to explain numbers that are decomposed (which numbers/how/why); etc.



| Spy Strategy Cards
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Strategy: Strategy Review Name of Activity: Fluentzee T3

Description: demonstrate addition and Materials: game board,
subtraction fluency (efficiently, accurately, light bulb/strategy cards (cut apart),
flexibly and appropriately) within a total of 10 2 dice or number cards

using and explaining mental strategies.

Opportunity to Practice Strategy Review/Directions:

1. Pass out the light bulb/strategy cards evenly among all the players.

2. Roll two dice.

3. Add the two numbers together mentally and say the number sentence out loud. For example, if you
roll a 3 and a 4 you should quickly say, “3 plus 4 equals 7."

4. Then cross off the 7 on your column of numbers. If you roll a number sentence that equals 7 again, you
still solve the problem, but do not get to cross off a space on the board.

5. Your opponent(s) has/have the right throughout the game to put one of their light bulb/strategy cards
in front of you after you solve the problem. This signals for you to explain a strategy that can be applied
when solving the problem. The player should explain how the strategy works. If a double light bulb card is
presented, the student should demonstrate FLEXIBILITY by describing more than one APPROPRIATE
strategy to apply to the problem.

Here are some examples:

Math Strategy Name and/or Property Student Explanation
Problem (Students do not have to name the property - (Explanations can vary)
just explain it)

1+5 Counting On/Back +/-1 “I turned the two numbers around, because it doesn't

Commutative Property matterif youadd 1 +5or 5 + 1 the sum (answer) will turn
out the same (Commutative Property). | said “5” to myself
and then just counted up 1 in my head to get an answer
of 6.”
(Counting on or back really should only be used for +/- 1
or 2, not larger numbers. There are other strategies that
are more effective and efficient.)

4+5 Doubles +/-1 “I know that 4 + 4 equals 8 so | used the doubles + 1
strategy. | decomposed 5into4and 1. 4+4=8and |
more equals 9.

6+4 Combinations of 10 “There are two numbers that when added together will
equal 10 - like 6 and 4 or 4 and 6. Others addends 2 and
8.7 and 3, etc.”

If using Make a 10 “I like to use the make g ten strategy when one of the
cards and numbers is close fo 10 - like 9. | decomposed the 5 info a
not dice: I and 4. 9 + 1 makes ten. Then | just added on the 5

9+5 whichis easy! 10+5=15"

6. The first player to cross off their entire Fluentzee board wins and should yell “*FLUENTZEE!"

Adaptation: If students are struggling with providing answers mentally and/or with the strategies, provide
manipulatives to count when adding. For a challenge, use cards with numbers greater than six.

T10C
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Strategy: Addition Strategy Review - Name of Activity: Salute!

Missing Addend T4

Description: Practice solving missing Materials: deck of cards or number cards 0-10
addend problems (all numbers 0-10)

Opportunity to Practice Strategy Review/Directions:

1. This activity needs 3 participants. Two players will draw cards while the third player will be the
referee (provide the answer/sum).

2. If using a deck of cards, the queen and king cards are removed. The jacks stay in the deck
and represent a zero. Aces are worth one.

3. Players A and B each draw a card without looking at the number on it. When Player C or
referee says, “Salute!”, each card holder places the card on his/her forehead (without looking at
their own card or their partner’s card).

4. The referee tells the two card holders the sum (example from the picture below: “12"). As
soon as the two card holders hear the sum, they turn to face one another. By looking a the other
person’s card, the object is to say the value of their own card (missing addend).

5. The first person to call out the correct missing addend gets to keep the two cards. The
participants take turns being the referee.

6. When there are no other cards left to play, the person with the most cards wins the game.

o ¢ ¢
**%s .
. * ‘0 .
' ' "
> e —‘"\\
{ & 1"
‘ g 127 )
i 1 _ ___:‘_"__\ /
P e bR

Adaptations: For younger participants or for students who struggle with addition, limit
the range of numbers on the dice or cards. Students who are not ready for addition
could write the numbers in the boxes instead of adding them. For 3rd grade and up,
participants could multiply the two number together and write the products.

T10C



Strategy: Addition or Subtraction Strategy | Name of Activity: All Lined Up - 15
Review/Problem Solving/Number Sense Adapted from SanGiovanni

Description: Practice solving missing Materials: paper, pencils, 2 dice/decks of cards/or

addend problems (all numbers 0-10) equation cards (playing with dice limits the
numbers to 1-6)

Opportunity to Practice Strategy Review/Directions:

1. Students work with a partner.
2. Both players draw é boxes on their own paper (left to right/linear fashion).

3. Student A rolls both dice (or draws two cards or draws an equation card) and
determines the sum. S/he must determine where s/he wants to write the sum in one of the
boxes. (i.e., rolls a4 and 7 and needs to write 11 in one of the boxes)

4, Student B follows the same steps and enters his/her sum on his/her paper. (i.e., rolls 2
and 3 and need to write a 5 in one of the boxes).

5. Both students take turns entering their sums...being very mindful about numbers that
are less than or greater than the numbers they have already written.

6. If a player has a sum that cannot be added to their own boxes, s/he loses that turn.
(i.e., If Student A rolls a sum of 12 or 13, s/he cannot add those numer to her/his sheet,
because there is not a box between 11 and 14 available.)

11 14

)

Q

a
n

Player 2

Adaptations: Students could play the same game but determine the difference instead of
the sum.

If using cards or dice (not the equation cards), students could make their own decisions if
they wish to add or subtract.

For student who may struggle, provide them with manipulatives, a rekenrek or a number line.
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Strategy: Addition Strategy Review Name of Activity: Clear the Cards: Addition 16

Description: Solving addition problems Materials: deck of cards (removing the face cards
or see adaptation at the end), 2 dice

Opportunity to Practice Strategy Review/Directions:

1. This game can be played with 2 or more people.

2. The player with the greatest number of pets at home is the dealer. This player deals 5
cards to each player. All the players turn them face up in arow. The remaining cards go in
the middle face down.

3. To take a turn, Student A rolls the dice, announces the equation and states the sum.
This player examines her/his own cards and determines if s/he has a card or cards that equal
that sum. If Student A does, she/he defends how they are equal and that card or cards
is/are removed or cleared. If she/he does not have an appropriate card(s), Student A draws
a card from the deck. If possible, she/he now removes the card or cards that equal the
sum. If there is more than one option, Student A must make a choice on which cards to
remove. Player A cannot remove all the cards that equal the sum. If the sixth card was not
removed, it is now added to the five facing-up cards.

4, Player A writes an equivalent e o 7 : :
or balanced equation on the sheet $e 2
and reads it to Student B. \&# e (e e® + &
(i.e., u3 + 4 — 2 + 3 + 21;) Player 1: 7 removed. ‘-’ -' Bo i S £3
i o > @ <> >
' >
5. It is now Student B's turn. s %t
- »>
> ¢ €| — OR... ”
e <
L removed, ® & ;J
‘_ * o ::é;re’ has to *
e * o0

Adaptations: Multiple decks could be used and the range of numbers could be limited for
students who are challenged by larger numbers.

Manipulatives or tools (i.e., number line) could be offered to support.

To make the game more challenging, use a couple of decks of cards, keep the tens and
face cards in the decks (i.e. Jacks = 11, Queen = 12, Kings = 13) and/or use three dice. If the
jokers are left in the deck, those are wild cards. If a participant draws a joker, she/he
determines what it is worth at any time.
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Strategy: Addition & Subtraction Strategy | Name of Activity: Clear the Cards: Addition

Review & Subtraction 7

Description: Solving addition and Materials: cards 0-20, 2 dice
subtraction problems

Opportunity to Practice Strategy Review/Directions:

This game is very similar to Clear the Cards: Addition. See that page for a visual for addition.
1. This game can be played with 2 or more people.

2. The player wearing least number of buttons is the dealer. This player deals é cards to
each player. All the players turn them face up in arow. The remaining cards go in the
middle face down.

3. To take a turn, Student A rolls the dice, announces the equation and states the sum.
This player examines her/his own cards and determines if s/he has a card or cards that when
combined into a subtraction problem (finding the difference) equal the sum of the dice. If
Student A does, she/e defends how the difference equals the sum and those 2 cards are
removed or cleared. If she/he does not have appropriate cards, Student A draws a card
from the deck. If possible, she/he now removes 2 cards (subtracted to find the difference)
that equal the sum of the dice. If there is more than one option, Student A must make a
choice on which cards to remove. Player A cannot remove all the cards that equal the sum
of the dice. If the sixth card was not removed, it is now added to the five facing-up cards.

4, Player A writes an equivalent or balanced equation on the sheet and reads it to
Student B. (i.e.,"5+4=12-3")

5. It is now Student B's furn.

Adaptations: Multiple decks could be used and the range of numbers could be limited for
students who are challenged by larger numbers.

Manipulatives or tools (i.e., number line) could be offered to support.

It may be helpful if students write the sum of the dice first before searching their cards for a
minuend and subtrahend. Trying to remember the sum and search for appropriate cards
might be tricky for some students.
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Clear the Cards - circle the game you are playing: Addition or  Addition/Subtraction

Name Date

As you identify equivalent or balanced equations, write them below.




Strategy: Addition Strategy Review Name of Activity: A Day at the Races 8

Description: Solving addition problems Materials: 2 dice/deck of cards (cards 2-6, aces (1)
and Jacks (0)/or number cards 0-6, beans or chips,
game board (see options)

Opportunity to Practice Strategy Review/Directions:

1. 2 or more players can participate.

2. Players have to choose their “horses” (numbers on the chart). The player with the
smallest hands gets to choose the first horse of their liking. This person puts her/his initials
under the number (“horse”) she/he chooses. Then each person takes turns choosing horses
by adding their initials until all the horses have been selected.

3. Players make predictions which horses will take first, second and third places. Those
predictions can be written at the bottom of the game board.

4, The player with the largest feet will roll the dice first. Players take turns rolling the dice,
adding the two numbers together to get a sum then putting a chip/bean in the spot of that
number whether or not it is their horse (i.e., Player 1 rolls 2 and é so this player would add
one chip/bean on the 8 column).

S. Players keep rolling and placing one bean/chip on at a time. The first horse to reach
the finish line (fills a column with beans/chips) wins the game.

Questions for when the game is over:

Which horses are more likely to reach the finish line firste

How do you know?

Why are some less likely to reach the finish line first2 Why?

How could the game change if all the cards are used (2-10, aces and jacks)?
Etc.

CM RK RK CM CM RK CM RK CM CM RK RK




a4 A Day at the Races: Number Cards 0-6 or 2 Dice ”ﬁﬁ

*)
v &

10

11

12

Prediction:

1st Place: Horse Number
2nd Place: Horse Number

3rd Place: Horse Number

Prediction:

1st Place: Horse Number
2nd Place: Horse Number

3rd Place: Horse Number




12

Prediction:

1st Place: Horse Number
2nd Place: Horse Number

3rd Place: Horse Number

Prediction:

1st Place: Horse Number
2nd Place: Horse Number

3rd Place: Horse Number

Prediction:

1st Place: Horse Number
2nd Place: Horse Number

3rd Place: Horse Number




18qUINN 8SI0H :92DId PIE

1aquINN 8SIOH :92D|d PuUZ

18qWINN SSIOH :92D|d IS|

18qWINN 8SI0OH :92DId PIE
1aquINN 8SIOH :92D|d PUZ

18quWINN S8SIOH :82D|d IS|

:uololpald

:uololpald

8l

Ll

9?1

Sl

vl

1% I A I ol 6 8 L 9 S 14

MA_«

4-0 SPIDD JaquinN :s22opYy 3y} b Apq V¥ a%.\




J8qWINN 8SI0H :92DId PIE
1aquINN 8SIOH :92D|d PUZ

18qWINN SSIOH :82D|d IS|

:uololpald

18qWINN 8SI0H :92DId PIE
1aquWINN 8SIOH :92D|d PUZ

18qWINN SSIOH :82D|d IS|

:uololpald

J8qWINN 8SI0H :92DId PIE
1aquINN 8SIOH :92D|d PUZ

18qWINN SSIOH :92D|d IS|

:uololpald

8l

Ll

9?1

1 | vl | €I

¢l

ol 6 8 L




A Day at the Races: More Than 2 Dice or Cards ”’i

0-5 6-10

11-15|16-20 | 21 -25

26 -30 | 31-35| 36 -40

Prediction:

Prediction:

1st Place: Horse Number
2nd Place: Horse Number

3rd Place: Horse Number

1st Place: Horse Number
2nd Place: Horse Number

3rd Place: Horse Number

Prediction:

1st Place: Horse Number
2nd Place: Horse Number

3rd Place: Horse Number




Strategy: Addition or Subtraction Strategy | Name of Activity: War
Review

Description: Solving addition or Materials: deck of cards or number cards 0-10
subtractions problems

Opportunity to Practice Strategy Review/Directions:

T9

**Beforehand, determine if the face cards are going to stay in the deck and how much they
are worth.

1.

2.

Students should play in pairs.

Shuffle the deck of cards and deal them so all the cards are given out.

Each player flips over two cards.

Addition: Add the two cards, state the sum, the greater sum takes all 4 cards.
Subftraction: Subtract the two numbers, state the difference, the player with the

smaller difference takes all 4 cards.

If it is tie, each player flips over two more cards and repeats the process. The winner

takes all of the cards that are facing up.

When all cards have been used, the players count the number of cards they won.

The player with the most cards wins.

—
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Strategy: Addition or Subtraction Strategy | Name of Activity: Toss Up 710
Review (Adapted from www.pepnonprofit.org)

Description: Solving addition or Materials: deck of cards or number cards 0-10
subtractions problems

Opportunity to Practice Strategy Review/Directions:

**Beforehand, determine if the face cards are going to stay in the deck and how much they are worth.
** This game is best played on the floor. Expect students to state the equations and use precise vocabulary.

.............

**Student will need to know if they are playing the addition or the subtraction version. : SMP 6

1. 2 or more players work for this game.

2. Shuffle the deck of cards and each person is given 3 cards. The players are NOT to look

at them. Each player is also given 3 Toss Up cards and no more.

3. With the cards face down in their hands, together they say, “1, 2, 3 Toss Up!"” and toss the

cards info the air.

4. Addition version:

e If 2 cards flip over, the student adds those 2 cards together.

e Ifonly 1 card flips over, the student decides which of the other 2 face down cards to flip over
and flips that one over. The student adds those 2 cards together.

e Ifall 3 cards flip over, the players opponent presents one of her/his Toss Up cards to their
opponent. This grants this person permission to select which 2 of the cards this player will add
together. Without argument :0), the player adds those two cards together.

o  Once a player has used up all of their Toss Up cards, they cannot have anymore.
The person who flipped over all three cards gets to choose their own 2 addends.

e If none of the cards flip over after being tossed into the air, that person automatically wins that
hand/all the cards from that round.

e The person with the greater/greatest sum wins all those cards. The player with the most cards
at the end of the game wins.

5. If playing the subtraction version, the rules are the same. However, the person with the

smaller/smallest difference wins the hand.
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Toss Up Cards




Strategy: Variety of Strategies (Review formally Name of Activity: Knock Your Block/ T11

learned strategies) Chip Off - Addition
Description: Students add numbers using a Materials: snap cubes in two different colors
variety of strategies. or two different colored transparent chips,

two 10 sided dice or equation cards with a
variety of addition problems (use both sheets
of cards), one board per two players

Opportunity to Practice a Variety of Addition Strategies/Directions:

1. Each student takes one color of snap cubes or chips. The board is placed between
the players.
2. Student A rolls the dice or draws an equation card. S/he reads the equation aloud

and states the sum. Student A places his/her chip or cube on the sum.

3. Student B follows the same steps. If the sum has already been covered, Student B
can knock Student A off of that spot and put his/her chip/cube there. If the space is
already covered by their own chip/cube, another chip/cube can be added to lock it into
place.

4, If a student draws a card that states “name/explain a strategy”, the student must
not only determine the sum, but also name and explain a fact strateqy that is appropriate
for that problem to be able to place his/her chip/cube.

If students are using 10-sided dice, have them explain a strategy every other turn.

For example: Studentdraws 9+7 =__ “l can use the Make g 10 strateqy. | can
decompose 7 into 1 and 6. 9 + 1 =1 then | just add on 16 to equal a sum of 16.”

Some of the cards expect the student to demonstrate flexibility and appropriateness by
explaining 2 different strategies.

wxZ-omember:  Gounting On or Back 15 only bor - or 2.

S. The first student to have 5 chips/cubes in a row (horizontally, vertically, or diagonally)
wins the game.
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Knock Your Block Off: Addition Cards

TP 4+6=__
7+7=___ __ =8+8 Nomg& 3+7=__ Name &
Explain 2 )
) Explain a
Different Strate
Strategies 9y
2+___ =10
2+8=__ =9+ 72 7+ _ =10 Name & 8+5=__
Explain @
Strategy
b 5+49=__
Nomg& /7+8=__ Name & 4+9=__ 9+6=__
Explain 2 )
. Explain a
Different Strate
Strategies 9y
/+9=___ __=7+10
Name & 3+10=___ 15=__+10 Name & b+7=__
Explain a Explain a
Strategy Strategy
_:4+5 5+7:_ 8+9:_
Name & 8+__ =0 Name & _ =1+8 Nomg&
) ) Explain 2
Explain @ Explain @ .
Different
Strategy Strategy

Strategies




Knock Your Block Off: Addition Cards

I 6+10=__
5+5=_ | _ =343 Name & 447=_ Name &
Explain 2 )
) Explain a
Different Strate
Strategies 9y
3+___ =10
5+1=___ =9+ 72 7+ _ =10 Name & 8+5=__
Explain @
Strategy
b 5+49=__
Nomg& 3+ 4=___ Name & 4+9=__ 9+6=__
Explain 2 )
. Explain a
Different Strate
Strategies 9y
7+9=_ __=10+6
Name & 10+10=___ 15=__+10 Name & O+0=___
Explain a Explain a
Strategy Strategy
_ =2+2 7+5=__ 8ro=—
Name & 8+__ =0 Name & _ =1+8 Nomg&
) ) Explain 2
Explain @ Explain @ .
Different
Strategy Strategy

Strategies




Knock Your Block Off: Addition & Missing Addend Board

16 18 10 3 12
4 5 20 16 13
15 17 0 16 17
10 7 8 9 11
14 13 6 12 4




Strategy: Variety of Strategies (Review formally Name of Activity: Knock Your Block/

learned strategies) Chip Off - Subtraction T2
Description: Students solve subtraction Materials: snap cubes in two different colors
equations using a variety of strategies. or two different colored transparent chips,

equation cards with a variety of subtraction
and missing addends problems, one board
per two players

Opportunity to Practice a Variety of Subtraction Strategies/Directions:

1. Each student takes one color of snap cubes or chips. The board is placed between
the players.

2. Student A draws an equation card. S/he reads the equation aloud and states the
difference. Student A places his/her chip or cube on the difference.

3. Student B follows the same steps. If the difference has already been covered,
Student B can knock Student A off of that spot and put his/her chip/cube there. If the
space is already covered by their own chip/cube, another chip/cube can be added to
lock it into place.

4, If a student draws a card that states “name & explain a strategy”, the student must
not only determine the difference, but also name and explain a fact strateqy that is
appropriate for that problem to be able to place his/her chip/cube.

For example: Studentdraws 15-7=__ "l can use the Back Down Through 10 strateqy . |
can decompose 7 into 5and 2. 15-5=10 which is a friendly number. Now all | have to
do is subtract 2 which is 8. | know my Combinations of 10 so that was easy!”

If the student needs to explain a second strategy: “I could also use the Think Addition
strategy by doing Doubles +1. I know that7+7 =14s07 +8=15. 15-7 has to equal 8.”

S. The first student to have 5 chips/cubes in a row (horizontally, vertically, or diagonally)
wins the game.

If students run out of cards, have them shuffle the used deck and use again.
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Knock Your Block Off: Subtraction & Missing Addend

18-9=_ | 18-10=__ | 17-10=__
20-10=___ _=19-9 Nomg& Name & Name &
Explain 2 . )
. Explain a Explain a
Ditterent Strate Strate
Strategies gy gy
2+ =12
17-9=__ _=17-8 7+ =10 Name & 16-10=___
Explain @
Strategy
16-8=_ | 14.9= | 16-7=__
Nomg& Name & Name & _=15-9 15-8=___
Explain 2 ) )
. Explain a Explain a
Ditferent Strate Strate
Strategies gy gy
15-7=__ 4+ =10 _=14-9 /7-2=___
Name & Name & 15=__ +10 Name & Name &
Explain a Explain a Explain a Explain a
Strategy Strategy Strategy Strategy
_=14-7 10-6=__ 9-0=___
Name & 8+ =13 Name & ~_=10-10 Name &
Explain a Explain a Explain a
Strategy Strategy Strategy




Knock Your Block Off: Subtraction & Missing Addend Board

10 9 4 3 8
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Manipulatives,
Modaels,
Number Cards,
EfcC.




Five Frame




Ten Frame




Ten Frames




Number Path

m6

10




Number Path

10




Number Path

17

18

19

20




Number Paths

910

910

910

9110

nfizfiafuhis

11J12]13fiu)1s

16

17

18

19

20

16

17

18

19

20

16

17

18

19

20

16

17

18

19

20




Twenty Boards/Charts

1 2 3 4 5} 6 / 38 9 | 10
11 12 | 13 | 14 15|16 | 17 | 18 | 19 | 20
1 2 3 4 S) 6 / 3 9 | 10
11 12 | 13 | 14 | 15|16 | 17 | 18 | 19 | 20
1 2 3 4 S 6 / 3 9 | 10
11 12 |13 | 14 | 15 | 16 | 17 | 18 | 19 | 20




Twenty Boards/Charts

1 2 3 4 S 6 7 8 ? 10
11 12 13 | 14 15 16 | 17 18 12 | 20
1 2 3 4 S 6 7 8 ? 10
11 12 13 | 14 15 16 | 17 18 12 | 20
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120 Chart

| 12 13 14 15 16 17 18 19 20
2l 22 23 24 25 26 27 28 29 30
3l 32 33 34 35 36 37 38 39 40
4 42 43 44 45 46 47 | 48 49 50
5 52 53 54 55 56 57 58 | 59 60
6 62 63 64 65 66 67 68 | 69 70
N 72 73 74 75 76 77 78 | 79 80
8 82 83 84 85 85 87 88 89 90
9 92 93 94 95 96 97 98 99 | 100
0l 102 103 104 105 106 107 108 109 IO

i 2  n3 14 15 16 117 18 119 120



Horizontal Number Lines
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Number lines are another tool students should have the opportunity to use when
demonstrating their understanding of computation. Addition of positive numbers
would be demonstrated with arrows going to the right. For example: 5 + 3. This could
look like:

[ !

| Teacher note: Subtracting would |
: be represented by a motion to !
i the left OR by counting up to find : 7 2 3 456 7 8 9 10

i the difference. i




Vertical Number Lines



Number Line

Cut out the strips along the dotted lines and glue them in order by overlapping the shaded area.
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Addition Table

2 3 4 5 6 7
o|1,2 3|4 5|6 /|7 |89
11 2| 3| 4|5 6,789 |10
2|/ 3| 4 56 |7 |8)|9 10|11
3|4 5|6 |7 8|9 |10|11] 12
4 | 5 6|7 |89 |1011 12| 13
5 6 | 7| 8|9 10|11 12|13 | 14
6 | 7| 8| 9 10|11 |12 |13 |14 15
7|1 8| 91011 12|13 |14 15| 16
8| 9 10|11 12|13 |14 |15 16 17
9 10|11 |12 |13 |14 |15 | 16 | 17 | 18

Every student should have an addition table. Each time they master a set of
facts, they should color in the addition facts they now know (or write them
into the blank one). This lets them celebrate the facts they know and view the
facts they have left to learn.
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Random
Numlbers
Recording
Sheets

Students can start using these once they are
ready for Phase 3: Know from Memory. If students
are using the PPPs for specific strategies, consider

using these as a supplement activity.

Tip: These could also be used as generic game
boards (just fold the top portion of the paper
over).
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Random Number Recording Sheet (Adapted from Kim Sutton)

Name Date
Strategy: Counting Counting Zero Doubles Doubles +1 Doubles -1 Combinations
On Back of 10
Add 10 Subfract 10 Make a 10 Doubles +2 +9 -9
Start
Here



Random Number Recording Sheet (Adapted from Kim Sutton)

Name Date
Strategy: Counting Counting Zero Doubles Doubles +1 Doubles -1 Combinations
On Back of 10
Add 10 Subfract 10 Make a 10 Doubles +2 +9 -9
Start
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Random Number Recording Sheet (Adapted from Kim Sutton)

Name Date
Strategy: Counting Counting Zero Doubles Doubles +1 Doubles -1 Combinations
On Back of 10
Add 10 Subfract 10 Make a 10 Doubles +2 +9 -9

Start
Here



Random Number Recording Sheet (Adapted from Kim Sutton)

Name Date
Strategy: Counting Counting Zero Doubles Doubles +1 Doubles -1 Combinations
On Back of 10
Add 10 Subfract 10 Make a 10 Doubles +2 +9 -9

Start
Here “ Q ‘ ~




Random Number Recording Sheet (Adapted from Kim Sutton)

Name Date
Strategy: Counting Counting Zero Doubles Doubles +1 Doubles -1 Combinations
On Back of 10
Add 10 Subfract 10 Make a 10 Doubles +2 +9 -9
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Random Number Recording Sheet (Adapted from Kim Sutton)

Name Date
Strategy: Counting Counting Zero Doubles Doubles +1 Doubles -1 Combinations
On Back of 10
Add 10 Subfract 10 Make a 10 Doubles +2 +9 -9

Start
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Random Number Recording Sheet (Adapted from Kim Sutton)

Name Date
Strategy: Counting Counting Zero Doubles Doubles +1 Doubles -1 Combinations
On Back of 10
Add 10 Subfract 10 Make a 10 Doubles +2 +9 -9 +4
Start

Here ~ - -



Random Number Recording Sheet (Adapted from Kim Sutton)

Name Date
Strategy: Counting Counting Zero Doubles Doubles +1 Doubles -1 Combinations
On Back of 10
Add 10 Subfract 10 Make a 10 Doubles +2 +9 -9 +4

Start l
Here “ ‘ % ~




Random Number Recording Sheet (Adapted from Kim Sutton)

Name Date

Strategy: Counting Counting Zero Doubles Doubles +1 Doubles -1 Combinations
On Back of 10

Add 10 Subtract 10 Mcke a 10 Doubles +2 +9 -9 +4




Random Number Recording Sheet

(Adapted from Kim Sutton)

Name Date
Strategy: Counting Counting Zero Doubles Doubles +1 Doubles -1 Combinations
On Back of 10
Add 10 Subtract 10 Make a 10 Doubles +2 +9 -9 +4
Start

Here




Random Number Recording Sheet (adapted from Kim sution)

Name Date
Strategy: Counting Counting Zero Doubles Doubles +1 Doubles -1 Combinations
On Back of 10
Add 10 Subtract 10 Make a 10 Doubles +2 +9 -9 +4
Start

Here
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Consider branching out and looking into these additional resources:

National Council of Teachers of Mathematics: NCTM https://www.nctm.org/

Kansas Department of Education (KSDE)
hitps://community.ksde.org/Default.aspx2etabid=5255

WPS SRG website has additional resources
o  Any suggestion listed below with an * is located on the SRG website

Dynamic Learning Maps/Essential Elements for some special education programs
https://drive.google.com/drive/folders/1Tk3bfIBtdbknXsVRsgaeHmMuZhRITTVHH

*North Carolina Building Conceptual Understanding and Fluency Through Games
*Articles on fluency and computation

Let's Get Started (Spiral Text: Sutton)

Math Drills to Thrill (Spiral Text: Sutton)

Mastering Basic Math Facts for Addition and Subtraction (Text: O'Connell &
SanGiovanni)

Figuring Out Fluency in Mathematics: Moving Beyond Basic Facts and Memorization
(Text: Bay-Williams & SanGiovanni)

Teaching Student-Centered Mathematics - 1st/2nd/3rd Editions (Text: Van de Walle,
Karp., Lovin, & Bay-Williams)

Mine the Gap: Common Holes and Misconceptions and What to Do About Them
(Text: SanGiovanni)

It Makes Sense (Text: Conklin)
Jo Boaler resources

Adding It Up: Helping Children Learn Mathematics (National Research Councill,
2001)


https://www.nctm.org/
https://community.ksde.org/Default.aspx?tabid=5255
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdrive.google.com%2Fdrive%2Ffolders%2F1Tk3bfIBtdbknXsVRsgaeHmuZhRiTTVHH&data=04%7C01%7Ccmalicoat%40usd259.net%7Ce93040b521504477f13108d9837b1e61%7C4c8e5fff833944f18c5a7cf5e537e6da%7C0%7C0%7C637685387070682306%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=qFfIAZD%2BU20Kbw2MhXuSOR4JuuxkNHXVtxsBcQhpBjA%3D&reserved=0

e Kansas Multi-Tier System of Supports and Alignment
o  Structuring Guide for Math

Tier 1/Core Mathematics
Essential Core Beliefs
« Engrained belief that all children can achieve proficiency with mathematics.
* A high-quality program is essential to each individual child.
« Effective programs effectively address the five strands of mathematical proficiency.
» Effective instruction occurs within all instructional practices at every tier.

The National Research Council (Kilpatrick, Swafford, & Findell, 2001) defined “mathematical
proficiency” through the following proficiency strands:

The Five Strands of Mathematical Proficiency

Comprehension of mathematical concepts, operations, and
Conceptual Understanding | relations

Skill in carrying out procedures flexibly, accurately,
Procedural Fluency efficiently, and appropriately

Ability to formulate, represent, and solve mathematical
Strategic Competence problems

A capacity for logical thought, reflection, explanation, and
Adaptive Reasoning Justification

Habitual inclination to see mathematics as sensible, useful, and
Productive Disposition worthwhile, coupled with a belief in diligence and one’s
cfficacy

In addition to the critical mathematical concepts at each grade level, consider the three shifts in
mathematics identified by the Common Core mathematics standards when ensuring vertical
alignment of your PreK-12 mathematics program:

Focus Coherence Rigor
> Focus strongly > Think across grade > Within critical areas,
where the standards levels and link to major pursue conceptual
focus topics within grades understanding,

procedural fluency,
and application

An important subset of the major work in grades K-8 is the progression that leads

K 1 2 3 4 5 6 7 8
Know number Representandsolve  Representandsove  Represent & solve Use the four Understand the place  Apply and Apply and extend Work with radical and
names andthe count  problems involving problems involving involv operations with whole  value system extend previous prévious understanding  integer exponents
sequence addition and addition and ip numbers to solve understandings of of operations with
subtraction subtraction division problems f itplication and d
Count to tell the with multidigit whole  division to divide subtract, multiply, connections between
number of objects Understand and Add and subtract Understand properties  Generalize place numbers and decimals _fractions by fractions __and divide rational proportional
apply properties within 20 of mult value understanding o hundredths numbers relationships, lines, and
Compare numbers of operations and and the relationship for multi-digit whole Apply and linear equations™
the relationship Understand place value  between multipication  numbers
Understand addition  between addition and and division f Analyze and solve
asputtingtogether  subtraction Use place value pl i linear equati
and adding to, and understanding Maltiply & divide understanding fractions of rational numbers  real-world and zef simultaneous
understand subtraction  Add and subtract and properties of within 100 and properties of mathematical problems hequations
astakingapartand  within20 operations to add and operations to perform  Apply and Understand ratio
taking from subtract Define, and
Work with addition and involving the four i 9 to soly
Work with numbers 11 subtraction equations  Measure and estimate  operations, and Extend understanding  multiplcation and problems equivalent expressions
19 to gain foundations lengths in standard identiy & explain of fraction equivalence  division to multiply and ‘Use functions to mode!
for place value Extendthecounting  units. patterrs inarthmetic  and ordering \ppl
sequence previous. mathematical problems  quantities
Relate addition and Dznbpmngng Lluﬂdhﬂ;km Geometric understandings of I‘?nlﬂ.‘dn‘
by applying and understand concepts. expressions. and equations
Use place value Solve problems extending previous of volume and
understanding i of
and propertes of and estimation of operations multipication and o solve onevariable
operations to add and intervals of time, liquid addition ‘equations and
subtract volumes, &masses of  Understand decimal inequalities.
objects notation for fractions,  Graph points n the
Measure lengths d
indirectly and by Geometric fractions to solve reakworld analyze quantitative
iterating length units measurement: and mathematical relationships between
understand concepts problems* dependent and
of area and relate area independent variables
to multplication and
to addition
* Indicates a cluster that i ight of as a part of a student’ to algebra, but that i l not designated as major by th ia i thei g jon, the clusters
s b or i ia's draf de

** Depands on similariy i poubs dekis e . . T
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