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Introductions

]

Introduce yourself.

Share information from our
last COP that you have used
In the last few weeks.

* Representations

¢ Systematic modeling and
practice
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ALG-1: Foundational Knowledge
* Fractions
* Word-Problem Solving

ALG-2: Building Blocks
* Mathematics Vocabulary

ALG-3: Functions
* Representations
* Systematic Modeling and Practice

Putting it all together
* Mathematical Pathways
e Mathematics Instructional Platform
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s, New Module Coming Soon!
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* Understanding fundamental 1. Explore the BRICK website.
algebraic concepts including Exp|0l'e 2. Explore ALG-1.
fractions, the equal sign, and word-

problem structures

¢ Introduction to ALG-1 module

PRESENTATION SLIDES

Watch on [ Youlube
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1. Share your favorite resource on
the ALL Ohio website.
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ALG-1:
Foundational Knowledge
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ALG-1:

ALG-1:

ALG-1:

ALG-1:

ALG-1:

ALG-1:

ALG-1:

ALG-1:

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

Understanding and planning for math support
Intervening using UDL and MTSS recommendations
Modeling numbers using CSA and rational nhumbers
Equations and inequalities

Structures for word problems

Plotting numbers: Number lines and coordinate grids
Properties and order of operations

Summary
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Showing concrete work on paper: the
"written record"

concrete materials. At other times you will want students to transfer their ideas onto paper using a
written record. A written record prompts students to make a pictorial representation of a problem; it
may also include explanation using words and numbers. Students may use written records to record
concrete experiences or may be used alone.

ﬁ"'ﬁﬁﬁ

B «BE

I l This is important for record keeping (for example, in a portfolio) and helps students move up
representation levels (such as from concrete to semi-concrete).

Sometimes you will want your students to work with manipulatives and show you their answer using
—
%
- I
-—

As you model how to do this, students will also start to make simple picture representations. See an
30 example of a picture representation on the left.

Za + 30.
Sa

30 Notice that we are intentionally leaving out particular details (for example, a line is used to represent a
Unifix cube stick of 10 blocks).
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Instructional Platform

Representations
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Addition and Subtraction
Problem Structures

Total
(Part-Part-Whole)

Difference
(Additive Compare)

fffffffffff (&
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Multiplication and Division
Problem Structures

Equal Groups

Set (Multiplicative
Compare)

Array or Area




Comparison Multiplication Problems | For example,

Amy is 4 times older than her brother. Amy’s brother is 3. How old is Amy?

In comparison multiplication problems, one —

group is a multiple of the other. Some aspect
is “copied” over and over again.

Visuals such as the one shown at right are 4 el
helpful in supporting students with this type — ord

of problem. The original amount (or “copy”) is times
shown with the number of copies there are. Product older

The total of all the copies is written beside it.

Any of the quantities can be missing: the -

value of the original copy, the number of
copies, and the total. Here is another example:

Zuri saved $42. Last month she saved only $6.
How many times more money did Zuri save this month?

(Notice that in this comparison multiplication problem, the multiplier is missing.)
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Instructional Platform

Word Problems

Representations
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ALG-2:
Building Blocks
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ALG-2: 2.1 Math vocabulary
ALG-2:2.2
ALG-2:2.3
ALG-2:2.4
ALG-2: 2.5
equations
ALG-2: 2.6 A deeper dive: Exponents
ALG-2: 2.7
ALG-2: 28 Summary
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A note on notations in algebra
Positive and negative integers: Adding and subtracting
Positive and negative integers: Multiplying and dividing integers

Algebraic calisthenics: Workouts to solve for missing numbers in

Solving multi-step algebraic equations
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The slope of a line is the amount of steepness of a line. It also tells its direction.

The slope-intercept form of a function equation will be in this format:
y=mx+b or f(x)=mx+b

The y or f(x) is the output.

The x is in the input.

The m is the coefficient in front of x and it tells the slope the line will have.

The m or slope is the ratio of the rise to the run. Think of it as a fraction (see left).

rise 2 In the equations f(x) = 3x, the 3 is the fraction 3/1. This means we rise (go up) 3 then over to the
right 1 (run). We can do that from any spot on the line and we will hit the line each time.

This explains all but the b in the equation. Let's investigate that part more in the following
example.
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Instructional Platform

Vocabulary

Representations

Word Problems
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ALG-3:
Functions
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ALG-3: 3.1 Introduction to functions
ALG-3: 3.2 Working with functions: A Guided Practice
ALG-3: 3.3 Tips for teaching functions: Build and notice
ALG-3:3.4 Analysis of functions: Building interest through conjectures and
investigations
ALG-3: 3.5 Extending our understanding of functions
ALG-3: 3.6 Summing it up
N
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MODELING PRACTICE
Think-aloud Guided practice

Planned examples Independent practice

SUPPORTS

Ask high-level and low-level questions
Eliciting frequent responses

Providing affirmative and corrective feedback
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Modifying the Function Table to Make Steps Explicit

Let's use the function f(x) = 5x + 1

function: f(x) =5x+1

to illustrate the modified table.

This updated function table has

two new features.

First, 2 additional columns are
added:

¢ a column to write out the

function that will be used
to calculate the output

(notice that the inputis in
each of these)

* a column to write out the
coordinate pair

in(z;Jt (x) = 5x+1 (I):LfI::)U]t coo;:iir:ate
0 f(0)=5(0)+1 1 (0, 1)
2 f(2)=5(2) +1 11 (2, 17)
-2 f(-2)=5(-2)+1 -9 (-2, -9)
5 f(5)=5(5) + 1 26 (5, 26)
7 f(7)=5(7) +1 36 (7, 36)
-6 f(-6) =5(-6) + 1 -29 (-6, -29)

The second feature of this table is the use
of color to help students explicitly see
where the input (xX) number is used (in
the function equation and in the
coordinate pair in red) and where the
output [f(x)] number is used (in the
coordinate pair in green).
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Instructional Platform

Vocabulary
Representations

Model and Practice

Word Problems
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Fluencyis
doing
mathematics
easily and
accurately.

Fluencyin
mathematics
makes
mathematics
easier.

Fluency
provides less
stress on
working
memory.

Fluency helps
students build
confidence
with
mathematics.

With fluency, it is important to emphasize both
conceptual learning and procedural learning.
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Addition Subtraction

Multiplication Division

% Measurement

Comparison
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Combination Problems For example, Maria has 2 shirts and 3 pairs of pants. How many possible outfit combinations can
Maria make?
Combination problems can be calculated using

multiplication. Division is rarely used in this Here is a visual to
structure. The number of combinations refers to show making
all possible outcomes that might occur in a given combinations. Each

situation. Understanding combination problems is | shirt is matched with a
important because it is often a step in calculating different pair of pants;
probabilities. there are three
combinations for each
shirt. Since there are 2
shirts you have 2
groups of 3
combinations.

2 shirts x 3 pants = __ outfits

2 shirtsand 3
pairs of pants
can be combined
to create a total
number of
possible outfits

20

University cf-l@

l@ Systems Development & Improvement Center ‘ CINCINNATI

COLLEGE OF EDUCATION, CRIMINAL JUSTICE,
HUMAN SERVICES, AND INFORMATION TECHNOLOGY



Instructional Platform

Vocabulary
Representations

Model and Practice

Fluency
Word Problems
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Breakout

1.

Share your strengths and
opportunities for growth with
the instructional platform.

Vocabulary
Representations
Modeling and practice
Fluency

Word Problems
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continuum of mathematics learning
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Fluently add
and
subtract
multi-digit
whole
numbers

Fluently
multiply
and divide
within 100

Fluently
multiply
multi-digit
whole
numbers

Fluently add
and
subtract
within 100
using
strategies

Fluently add
and
subtract
within 5

Add and
subtract
within 20

Fluently
add,
subtract,
multiply,
and divide
multi-digit
decimals

A

continuum of mathematics learning

v
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Fluently add
and
subtract
within 5

Add and
subtract
within 20

A

Fluently add
and
subtract
within 100

Fluently add
Fluently and
multiply subtract
and divide multi-digit
within 100 whole
numbers

Fluently
multiply
multi-digit
whole
numbers

continuum of mathematics learning
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Fluently
add,
subtract,
multiply,
and divide
multi-digit
decimals
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Recognize thatin a
multi-digit number, a
digitin one place
represents 10 times
as much as it

represents in the
place to its right and
1/10 of what it
represents in the
place to its left.

Understand that the
three digits of a three-
digit number
represent amounts of
hundreds, tens, and
ones

Understand that the Recognize thatin a
two digits of a two- multi-digit number, a
digitin one place
represents ten times
tens and ones what it represents in

the place to its right

digit number
represent amounts of

Compose and
decompose numbers
from 11 to 19 into ten

ones and some

further ones

Use place value
understanding to
round whole numbers
to the nearest 10 or
100

A

v

continuum of mathematics learning

l@ Systems Development & Improvement Center

Universit; cf.l@

CINCINNATI

COLLEGE OF EDUCATION, CRIMINAL JUSTICE,
HUMAN SERVICES, AND INFORMATION TECHNOLOGY



Compose and
decompose
numbers from
11 to 19 into ten
ones and some
further ones...

Understand
that the two
digits of a two-
digit number
represent
amounts of
tens and ones.

Unc tand
that the three
digits of a three-
digit number
represent
amounts of
hundreds, tens,
and ones.

Use place value

understanding

to round whole

numbers to the

nearest 10 or
100.

.ecognize that
n a multi-digit
number, a digit

inone place
represents ten

times what it
represents in
the place to its
right...

continuum of mathematics learning
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Recognize that
in a multi-digit
number, a digit
inone place
represents 10
times as much
as it represents
in the place to
its right and
1/10 of what it
represents in
the place to its
left.




Interpret and
compute
quotients of
fractions, and
solve word
problems
involving division
of fractions by
fractions...

Solve real-world
and math
problems leading
to two linear
equationsin two
variables

Solve word
problems that call
for addition of
three whole
numbers whose
sum islessthan
or equalto 20

Solve addition and Solve real-world

T subtraction word Afcimatn
Use multiplication problems

and division within HrEsllers, 2
add and subtract

involving the four

100 to solve word within 10 operations with

problems rational numbers.
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Solve word
problems that
callfor addition
of three whole
numbers whose
sum is less than
or equalto 20

Solve addition

and subtraction
word problems,
and add and
subtract within
10

Use
multiplication
and division
within 100 to
solve word
problems

Interpret and
compute
quotients of
fractions, and
solve word
problems
involving division
of fractions by
fractions

Solve real-world  Solve real-world
and math and math
problems problems

involving the four leading to two

operations with  linear equations
rational numbers intwo variables

continuum of mathematics learning
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Kindergarten

(2) Number and operations. The student
applies mathematical process standards
to understand how to represent and
compare whole numbers, the relative
position and magnitude of whole
numbers, and relationships within the
numeration system. The student is
expected to:

Grade 1

Grade 2

Comparing and Ordering Numbers

(2) Number and operations. The student
applies mathematical process standards
to represent and compare whole
numbers, the relative position and
magnitude of whole numbers, and
relationships within the numeration
system related to place value. The
student is expected to:

(2) Number and operations. The student
applies mathematical process standards
to understand how to represent and
compare whole numbers, the relative
position and magnitude of whole
numbers, and relationships within the

numeration system related to placevalue.

The student is expected to:

Grade 3

(2) Number and operations. The student
applies mathematical process standards
to represent and compare whole
numbers and understand relationships
related to place value. The student is
expected to:

(G) compare sets of objects up to at
least 20 in each set using comparative
language.

(H) use comparative language to describe
two numbers up to 20 presented as
written numerals.

(E) use place value to compare whale
numbers up to 120 using comparative
language.

(F) order whole numbers up to 120 using
place value and open number lines.

(G) represent the comparison of two
numbers to 100 using the symbols >, <, or

(D) use place value to compare and order
whole humbers up to 1,200 using
comparative language, numbers, and
symbols (>, <, or =).

(D) compare and order whole numbers
up to 100,000 and represent comparisons
using the symbols >, <, or =.

A

v

continuum of mathematics learning

l@ Systems Development & Improvement Center

University l:[.L@

CINCINNATI

COLLEGE OF EDUCATION, CRIMINAL JUSTICE,
HUMAN SERVICES, AND INFORMATION TECHNOLOGY


https://www.texasgateway.org/resource/vertical-alignment-charts-revised-mathematics-teks
https://www.texasgateway.org/resource/vertical-alignment-charts-revised-mathematics-teks
https://www.texasgateway.org/resource/vertical-alignment-charts-revised-mathematics-teks
https://www.texasgateway.org/resource/vertical-alignment-charts-revised-mathematics-teks
https://www.texasgateway.org/resource/vertical-alignment-charts-revised-mathematics-teks
https://www.texasgateway.org/resource/vertical-alignment-charts-revised-mathematics-teks
https://www.texasgateway.org/resource/vertical-alignment-charts-revised-mathematics-teks
https://www.texasgateway.org/resource/vertical-alignment-charts-revised-mathematics-teks
https://www.texasgateway.org/resource/vertical-alignment-charts-revised-mathematics-teks
https://www.texasgateway.org/resource/vertical-alignment-charts-revised-mathematics-teks
https://www.texasgateway.org/resource/vertical-alignment-charts-revised-mathematics-teks

SO

Table A.3. Grades 6-8 Curriculum Focal Points and Connections Compared with & o
the Expectations of the Content Standards in Principles and Standards for School & o & : &%@ ; &é\;\ég
Mathematics 0 0 0F O O

Curriculum Focal Points and Connections Expectations of the Content Standards

Grade 6 Curriculum P Number and Operations, Grades 6-8

Number and Operations: Developing an understanding of and fluency with @ : \Ygll;ll\e[[l::lbl) vtk fractianss, declinale, dnd percisto min

multiplication and division of fractions and decimals P

Students use the meanings of fractions, multiplication and division, and the inverse ©@® Compare and order fractions, decimals, and percents efficiently and

relationship between multiplication and division to make sense of procedures for find their approximate locations on a number line

multiplying and dividing fractions and explain why they work. They use the relationship

between decimals and fractions, as well as the relationship between finite decimals and @®  Develop meaning for percents greater than 100 and less than 1

whole numbers (i.e., a finite decimal multiplied by an appropriate power of 10 is a whole

number), to understand and explain the procedures for multiplying and dividing ©@® Understand and use ratios and proportions to represent quantitative

decimals. Students use common procedures to multiply and divide fractions and relationships

decimals efficiently and accurately. They multiply and divide fractions and decimals to

solve problems, including multistep problems and problems involving measurement. @®@®  Develop an understanding of large numbers [identified in Grades 4
and 5 Curriculum Focal Points] and recognize and appropriately use

Number and Operations: Connecting ratio and rate to multiplication and exponential, scientific, and calculator notation

division @  Use factors, multiples, prime factorization, and relatively prime

Students use simple reasoning about multiplication and division to solve ratio and rate numbers to solve problems

problems (e.g., “If 5 items cost $3.75 and all items are the same price, then I can find the

cost of 12 items by first dividing $3.75 by 5 to find out how much one item costs and @® Develop meaning for integers and represent and compare quantities

then multiplying the cost of a single item by 12”). By viewing equivalent ratios and rates with them

as deriving from, and extending, pairs of rows (or columns) in the multiplication table,

and by analyzing simple drawings that indicate the relative sizes of quantities, students © @® Understand the meaning and effects of arithmetic operations with

extend whole number multiplication and division to ratios and rates. Thus, they expand @ fractions, decimals, and integers

the repertoire of problems that they can solve by using multiplication and division, and

they build on their understanding of fractions to understand ratios. Students solve a ©® @  Use the associative and commutative properties of addition and

wide variety of problems involving ratios and rates. @ nmultiplication and the distributive property of multiplication over
addition to simplify computations with integers, fractions, and

Algebra: Writing, interpreting, and using mathematical expressions and decimals

equations

) . . . . @ @ Understand and use the inverse relationships of addition and

Students write mathematical expressions and equations that correspond to given @  subtraction, multiplication and division, and squaring and finding

situations, they evaluate expressions, and they use expressions and formulas to solve square roots to simplify computations and solve problems

problems. They understand that variables represent numbers whose exact values are not

yet spgciﬁed, and they use variables appropriately. Students understand that expressions ®@®  Select appropriate methods and tools for computing with fractions

in different fm'm‘s can be equivalent, and they can rewrite an expression tq represent a @  and decimals from among mental computation, estimation, calcula-

quantity in a different way (e.g., to make it more compact or to feature different informa- tors or computers, and paper and pencil, depending on the situation,

tion). Students know that the solutions of an equation are the values of the variables that and apply the selected methods

A

continuum of mathematics learning
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https://www.nctm.org/curriculumfocalpoints/

An important subset of the major work in grades K-8 is the progression that leads toward middle school algebra.

K

Know number
names and the count
sequence

Count to tell the
number of objects

Compare numbers

Understand addition
as putting together
and adding to, and
understand subtraction
as taking apart and
taking from

Work with numbers 11-
19 te gain foundations
for place value

Represent and solve
problems involving
addition and
subtraction

Understand and
apply properties

of operations and

the relationship
between addition and
subtraction

Add and subtract
within 20

Work with addition and
subtraction equations

Extend the counting
sequence

Understand place value

Use place value
understanding

and properties of
operations to add and
subtract

Measure lengths
indirectly and by
iterating length units

2

Represent and solve
problems involving
addition and
subtraction

Add and subtract
within 20

Understand place value

Use place value
understanding

and properties of
operations to add and
subtract

Measure and estimate
lengths in standard
units

Relate addition and
subtraction to length

3

Represent & solve
problems invohing
multiplication and
division

Understand properties
of multiplication

and the relationship
between multiplication
and division

Multiply & divide
within 100

Solve problems.
invelving the four
operations, and
identify & explain
patterns in arithmetic

Develop understanding
of fractions as numbers

Solve problems
invalving measurement
and estimation of
intervals of time, liquid
volumes, & masses of
objects

Geometric
measurement:
understand concepts
of area and relate area
to multiplication and
to addition

4 5 6 7 8

Use the four Understand the place Apply and Work with radical and
aperations with whole value system extend previous integer exponents
numbers to solve understandings of
problems Perform operations multiplication and Understand the

with multi-digit whole division to divide connections between
Generalize place numbers and decimals fractions by fractions | proportional

relationships, lines, and
linear equations**

by applying and

extending previous

understandings of

operations

Understand decimal

notation for fractions, Graph points

and compare decimal coordinate plan

fractions to solve real-world
and mathematical
problems*

independent variables

* Indicates a cluster that is well thought of as a part of a student’s progress to algebra, but that is currently not designated as major by the assessment consortia in their draft materials. Apart from the one asterisked exception, the clusters
listed here are a subset of those designated as majer in the assessment consortia’s draft documents.
** Depends on similarity ideas from geometry to show that slope can be defined and then used to show that a linear equation has a graph which is a straight line and conversely.

v

A

continuum of mathematics learning

1@ Systems Development & Improvement Center ‘

University cf-l@

CINCINNATI

COLLEGE OF EDUCATION, CRIMINAL JUSTICE,
HUMAN SERVICES, AND INFORMATION TECHNOLOGY


https://achievethecore.org/category/774/mathematics-focus-by-grade-level
https://achievethecore.org/category/774/mathematics-focus-by-grade-level
https://achievethecore.org/category/774/mathematics-focus-by-grade-level
https://achievethecore.org/category/774/mathematics-focus-by-grade-level
https://achievethecore.org/category/774/mathematics-focus-by-grade-level
https://achievethecore.org/category/774/mathematics-focus-by-grade-level
https://achievethecore.org/category/774/mathematics-focus-by-grade-level
https://achievethecore.org/category/774/mathematics-focus-by-grade-level
https://achievethecore.org/category/774/mathematics-focus-by-grade-level

1. Describe how you determine the
Breakout continuum of mathematics for
your students.

2. Explain how you know where
students are on the continuum.




Instructional Platform

Vocabulary
Representations

Model and Practice

Fluency
Word Problems
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ALG-1: Foundational Knowledge
* Fractions
* Word-Problem Solving

ALG-2: Building Blocks
* Mathematics Vocabulary

ALG-3: Functions
* Representations
* Systematic Modeling and Practice

Putting it all together
* Mathematical Pathways
e Mathematics Instructional Platform
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