2020-2021 Mathematics Restart
Instructional Resource Guide

Introduction for K-12 Stakeholders

This document is designed to organize and deliver high quality mathematical resources available to stakeholders involved in the
mathematics education of students in our schools. As you are aware, COVID 19 moved classrooms filled with discovery, voice,
collaboration, dialogue, debate, observation, empathy, cross pollination, a teacher’s nod (hug, smile etc.), to a screen or

worksheet based instructional world. This new world has led to increased opportunity gaps for many students in our schools. The equity
and access issues have become even more impactful. This document will serve as a support to help equalize the status of all learners as
they enter back into our buildings or online platforms in the Fall of 2020. Please do not stop grade level instruction and reteach concepts
from the end of 2019/20, but rather seamlessly and authentically weave it into the discovery process of on grade level material. The Ohio
standards are scaffolded and progress so beautifully that this should come rather quickly.

The classroom teacher is the single most impactful element in students’ learning. With that in mind, this document will deliver resources
and information that can be used to guide the teacher. This document will provide many resources for content, but it is how students
interact with the content that truly makes learning meaningful in math. One consideration while planning lessons is the Standards for
Mathematical Practice (SMP’s). Think of these as your instructional targets with the content standards as the vehicle to teach the SMP’s.
Also, please consider that most students learn best and conceptualize when they are innovating and creating solution pathways of their
own. This means the direct instruction on how to simplify expressions, or solve equations should not be taught and practiced, but rather
explored so that solution pathways are created and invented by the students. This allows for them to enter at their own levels of
understanding and will help equalize classroom status through more access. Learning will become authentic as opposed to practicing
someone else's thinking with no meaning or ownership. This authentic approach is precisely how we encourage students to fill gaps
from prior years.

Finally, we know this document will not “fix” all the difficulties stakeholders will face, but it will guide you to high quality supports. The
resources, assessments, and suggestions for professional development are based upon colleagues’ experiences from a variety of
districts around the state. These are not endorsed by the Ohio Department of Education nor are they mandated by the ODE. They are
recommended resources for districts that may choose to use them. Research shows a single process or program will not work for all
children. Therefore, districts need to utilize multiple literacy and numeracy measures to reach all children. Remember, it is how students
interact with the content standards that will matter most, not the content itself. This is exciting work, and we should all embrace and
champion our calling.

"We thrive not when we have done it all, but when we still have more to do." Sarah Lewis




How to use this document:

1. As you consider a local plan for the return to school, use this document as a guide to support cohesive instruction by becoming familiar with
content across grade levels and identifying opportunities and strategies to embed missing content within current grade-level instruction.

2. Work with previous course or grade-level teachers to determine which standards were underemphasized or left out in the spring of 2020. Use
this document to quickly find related topics where these standards can be addressed with the students in your classroom. Note that topics
may need to be recovered over multiple years as standards develop. Remember, the goal is not to cover material, but to expand the
questions you ask and tasks you provide to allow students to explore the standards they may have missed. The COVID-19 Gap Analysis tools

linked here for K-8 and High School, will be helpful to stimulate conversations across grade levels and courses as teachers determine where
students may need additional support.

3. Read the text outlining the Standards for Mathematical Practice (SMPs), Critical Areas of Focus, and Conceptual Categories (High School)

a. “The Standards for Mathematical Practice describe the skills that mathematics educators should seek to develop in their students.”
Note that each SMP begins with a statement indicating what the students will do. Teachers should use care to build these practices in
students, beyond demonstrating them as instructors. Every lesson should be designed to support students working in one or more of
these practices. (Obtained from Ohio’s Descriptions of Standards for Mathematical Practices)

b. The Critical Areas of Focus for K-8 and the Conceptual Categories for High School “portray a coherent view of mathematics.” They
paint the mathematical learning picture using broad strokes. For High School the Conceptual Categories are then narrowed down to
Critical Areas of Focus for each course, which are supported by specific standards. (Obtained from 2017 Ohio’s Learning Standards)

4. Explore the Model Curriculum and other resources.
a. Remember that the standards inform the teachers what content to teach. They are not intended to instruct teachers on how to teach.
The ODE provides the Model Curriculum with Instructional Supports to help teachers take a deep dive into their pedagogical practice,
but ultimately the teacher is the expert in the classroom who is responsible for selecting best practices for his or her students.
b. Please see the “How to Facilitate Learning” section for best practices. This section includes: Executive Summary of Principles to
Actions, Nix the Tricks, Tru Teaching for Robust Learning and Restarting School: Planning for Acceleration in 20/21.

Quick Link to Grades K-2
Quick Link to Grades 3-5
Quick Link to Grades 6-8
Quick Link to High School

Back to Top 2



http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Ohio-s-Learning-Standards-in-Mathematics/Gap-Analysis-COVID-19-K8-Math-Standards.xlsx.aspx?lang=en-US
http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Ohio-s-Learning-Standards-in-Mathematics/COVID-19-Gap-Analysis-High-School-Math-Standards.xlsx.aspx?lang=en-US
http://education.ohio.gov/Topics/Learning-in-Ohio/Mathematics/Model-Curricula-in-Mathematics/Standards-for-Mathematical-Practice
http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Ohio-s-Learning-Standards-in-Mathematics/MATH-Standards-2017.pdf.aspx?lang=en-US

Critical Areas at a Glance K-2

Kindergarten
(Critical Areas/Big Ideas)

Grade 1
(Critical Areas/Big Ideas)

Grade 2
(Critical Areas/Big Ideas)

1. Representing and comparing whole numbers,
initially with sets of objects

2. Describing shapes and space

*More learning time in Kindergarten should be
devoted to number play than to other topics

1. Developing understanding of addition, subtraction, and
strategies for addition and subtraction within 20

2. Developing understanding of whole number
relationships and place value, including grouping in tens
and ones

3. Developing understanding of linear measurement and
measuring lengths as iterating length units

4. Reasoning about attributes of, and composing and
decomposing geometric shapes

1. Extending understanding of base-ten notation
2. Building fluency with addition and subtraction
3. Using standard units of measure

4. Describing and analyzing shapes

In kindergarten emphasis should be on the development
of conceptual understanding through mathematical play.
Students should leave kindergarten having experienced
number play through 100. These experiences, to name a
few, should include patterns of base ten, decade
patterns, and the use of number words such as
before/after and less/more. Students will gradually
develop and strengthen computational skills through
multiple opportunities to subitize numbers. As
foundational skills develop with repeated and consistent
opportunities to explore and learn conceptually,
memorization is not appropriate or necessary. Through
mathematical play, students will recognize the structure
and patterns needed to count to 100, and build the basis
for place value used in later grades.

Students in first grade will extend the counting sequence
from 100 to 120. This extension should include counting
by 1’s and 10’s. Also, if students can cross 100, they will
most likely be able to extend patterns to cross other
centuries and develop the ability to extend patterns. Also,
counting by the 10’s off the decade will be an important
instructional shift for students.

Computation starts with building the structure of 10.
Students will use their knowledge of 5’s from K, to help
them build their 10’s. Developing structure to ten will be
an important step in developing non-count by one
strategies. Teachers should not teach count-on,
count-back, count-up to subtract, or make a friendly 10,
etc. These strategies develop authentically when
students understand the base ten patterns and have
structure.

Building true conceptual place value begins with 10’s and
1’s (positions need not be taught understanding should
be discovered based on value).

Second grade is the hallmark place value year for
addition and subtraction computation. It is when students
take an understanding of 10’s and 1’s and start to
generalize to 100’s, but more importantly they use place
value as an efficient strategy to compute. The strategies
invented and created in first grade through the authentic
experiences, and not simply shown how, are expanded
upon, and strategically used for efficiency. For example,
decomposing into place value multiples works well for
addition, but not subtraction. This is something students
need to explore and play with all year. Do not start triple
digit exploration until the last part of school. Time spent
developing these concepts will support the students’
future learning.

Counting routines are still very important, and expand on
1’s and 10’s (on and off decade) to include 100’s on and
off the century....passing the millennium to extend
patterns.

Structure builds from the 5 and 10 to 20 in grade two.
This would satisfy the fluency standard of single digit
numbers (Memorization of facts does not deepen their
understanding).

Kindergarten Resources/Supports

1st Grade Resources/Supports

2nd Grade Resources/Supports
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Critical Areas at a Glance 3-5

Grade 3
(Critical Areas/Big Ideas)

Grade 4
(Critical Areas/Big Ideas)

Grade 5
(Critical Areas/Big Ideas)

1. Developing understanding of multiplication and division
and strategies for multiplication and division within 100

2. Developing understanding of fractions, especially unit
fractions (fractions with numerator 1)

3. Developing understanding of the structure of
rectangular arrays and of area

4. Describing and analyzing two-dimensional shapes

5. Solving multi-step problems

1. Developing an understanding and fluency with
multi-digit multiplication, and developing understanding of
dividing to find quotients involving multi-digit dividends as
part of effectively and efficiently performing multi-digit
arithmetic

2. Developing an understanding of fraction equivalence,
addition and subtraction of fractions with like
denominators, and multiplication of fractions by whole
numbers

3. Understanding that geometric figures can be analyzed
and classified based on their properties, such as having
parallel sides, perpendicular sides, and particular angle
measures.

1. Developing fluency with addition and subtraction of fractions
and developing understanding of the multiplication of fractions
and of division of fractions in limited cases (unit fractions divided
by whole numbers and whole numbers divided by unit fractions)

2. Extending division to 2-digit divisors, integrating decimal
fractions into the place value system and developing
understanding of operations with decimals to hundredths, and
developing fluency with whole number and decimal operations
3. Developing understanding of volume

4. Modeling numerical relationships with the coordinate plane

5. Classifying two-dimensional figures by properties

The third grade is the opportune time to facilitate the
understanding of multiplication and fractions. Developing
multiplicative thinking will build students’ fact fluency.
Students will invent and create strategies for single digit
times single digit numbers. Skip counting by multiples as
a strategy to multiply interrupts important multiplicative
thinking.

Third grade is the time to slow down and allow students
to develop their understanding of multiplication and
fractions. Instruction of fractions must allow for the full
development of understanding in the relationship
between numerator/denominator. Teaching students a
computational strategy, or a concrete tool that gives them
the correct answer, will not deepen their understanding.

Third graders should be finalizing their place value
computational strategies at this level while extending
from 100’s to millions. Third grade also marks the
beginning of area and perimeter and should be taught
throughout the year.

Fourth grade students will extend their inventive
strategies to solve and conceptualize multiplicative
thinking to double digit numbers, and to comparisons.
These are two big ideas, and allowing students to
experiment with inventive strategies, will deepen their
understanding. The area model as a teaching tool to get
answers, should be introduced only after students have
invented patrtial products strategies using place value or
other parts. Remember not to rush instruction just to get
to answers. These are skills and understanding that are
deep and will take time for young students to work
through.

Place value will be generalized from whole numbers to
10ths and 100ths. This transition is only difficult if
students have not conceptualized place value in whole
numbers. Decimals are a part of the number system,
and should be used naturally all year.

Fractions should focus on equivalence and unit fractions.
Please see the resources later in this document.

Fifth graders take their fraction understanding from fourth
grade (equivalence, computation with same denominator)
and extend to adding and subtracting fractions with unlike
denominators.

Fifth graders also begin their multiplication and division of
fractions, and it is very important that these are not
algorithmically taught. They must be explored and proved
using reasoning and models. Teaching and showing the
model does not equal conceptualization (we can’t teach
to conceptualize, only offer situations so students can
conceptualize). Multiplication by fraction by fraction and
division with a whole number and unit fraction (with either
being the divisor or dividend).

The only standard algorithm fifth grade sees is for
multiplication of whole numbers. This does not include
fractions or decimals. Students will invent solution
pathways to division of decimal by whole number
problems (“Swooping the decimal” is an algorithm).

3rd Grade Resources/Supports

4th Grade Resources/Supports

5th Grade Resources/Supports
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Critical Areas at a Glance 6-8

Grade 6
(Critical Areas/Big Ideas)

Grade 7
(Critical Areas/Big Ideas)

Grade 8
(Critical Areas/Big Ideas)

1. Connecting ratio and rate to whole number multiplication
and division and using concepts of ratio and rate to solve
problems

2. Completing understanding of division of fractions and
extending the notion of number to the system of rational
numbers, which includes negative numbers

3. Writing, interpreting, and using expressions and
equations

4. Developing understanding of statistical problem solving

5. Solving problems involving area, surface area, and
volume

1. Developing understanding of and applying proportional
relationships

2. Developing understanding of operations with rational
numbers and working with expressions and linear
equations

3. Solving problems involving scale drawings and
informal geometric constructions, angles, and working
with two- and three-dimensional shapes to solve
problems involving area, surface area, and volume

4. Drawing inferences about populations based on
samples

5. Investigating chance

1. Formulating and reasoning about expressions and
equations, including modeling an association in bivariate
data with a linear equation, and solving linear equations
and systems of linear equations

2. Grasping the concept of a function and using functions
to describe quantitative relationships

3. Analyzing two- and three-dimensional space and
figures using distance, angle, similarity, and congruence,
and understanding and applying the Pythagorean
Theorem

4. Working with irrational numbers, integer exponents,
and scientific notation

Students develop the concept of ratio and rate in the 6th
grade and discover how these ideas are similar to and
different from fractions. Emphasis should be placed on
understanding that a ratio compares two things (units
matter) and that there are numerous ways to find
equivalent ratios and unit rates. Proportional reasoning
begins in sixth grade but is formally defined in grade 7.
Students should not be shown “cross products” as there
are many other ways students can focus on finding
equivalence.

Students come to sixth grade with a strong understanding
of fractions and finish their work with computing with
fractions by developing numerous ways to divide fractions
by fractions. Students’ reasoning is developed through the
use of models which are then connected to number
sentences. They may develop many models for grouping
and sharing strategies that connect to division number
sentences.

6th Grade students apply and extend previous

Students continue to strengthen their understanding and
use of equivalent ratios, and define this concept as a
proportion. Students learn what it means for two
geometric shapes to be similar and use their proportional
reasoning knowledge to create similar shapes and find
missing side lengths within these shapes. As in sixth
grade the focus for finding missing values in proportional
situations should not emphasize cross products. There
should be an emphasis placed on the multiple strategies
students create including but not limited to, repeated
addition or multiplication that relates things being
compared. Given quality tasks, time to explore, and time
to analyze/critique various strategies, students will
develop very efficient and meaningful ways to see
equivalence in ratios.

Students develop their understanding of linear
relationships of the form y=mx. Students need ample
opportunities to explore rates of change in linear
relationships with tables, graphs, stories, and equations.
When students have a strong understanding of

Students continue their work with linear relationships by
expanding to situations that don’t have a y-intercept of 0.
Again, students deserve plenty of experiences working
with tables, graphs, stories, and equations as they
explore how rates of change and y-intercepts impact
each representation.

Students also work with systems of linear equations to
find the number of solutions (none, one, or infinite
solutions). The main emphasis in eighth grade is on
using tables, graphs, and making inferences to do this
analysis.

Students begin understanding the meaning of a function
although emphasis on function notation is not required.
Teachers are highly encouraged not to teach the vertical
line test. Instead, students need to develop
understanding that functions have at most one
dependent value for each independent value.

Students explore the area of squares off sides of right
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understandings of numbers to the system of rational
numbers (including decimals and negative numbers).

A great deal of time in sixth grade is focused on helping
students move from arithmetic to algebraic thinking,
representation, and notation. Order of operations, the
Distributive Property, working with whole number
exponents, and writing equivalent expressions with
variables are explored. Students are also asked to
represent and analyze relationships between dependent
and independent variables.

Students extend their understanding of the area of
rectangles in previous grades to an understanding of the
area of other polygons. Students discover that the area of
any triangle is half of the area of a parallelogram. Students
begin work with volume in grade 5 and grade 6 continues
this using fractional edge lengths. Students also develop
strategies for finding the surface area of prisms, pyramids,
and other solids using nets. This will be the foundation for
future work in geometric measurement for
three-dimensional figures.

Students will be introduced to and develop a conceptual
understanding of the four steps of the GAISE model for
statistical problem solving, which will be used throughout
high school. The focus of these standards is to recognize
and understand the process of the GAISE model, with
focus on steps 1 and 2, Level A. Students begin to think
and reason statistically by first recognizing and formulating
a statistical question as one that can be answered by
collecting data. They learn that the data collected to
answer a statistical question have a distribution that is
often summarized in terms of center, variability, and shape.

proportion, they can develop ways to examine linear
relationships and know when the relationship between
the two variables is proportional because they see

equivalent ratios from the data set (excluding the origin).

They are able to do this without memorizing a rule such
as “if the line goes through the origin of a graph...”

In grade 7 students begin exploring probability and
extend their knowledge from 6th grade to statistical
situations.

triangles, and develop the Pythagorean Theorem as they
realize the sum of the areas of the squares of the legs of
any right triangle will equal the area of the square off the
hypotenuse side. Students use this understanding to find
missing side lengths for right triangles. This work can
help students develop their understanding of irrational
numbers.

Students also continue their work with volume and learn
that the volumes of cones, cylinders, and spheres who
have the same radius and height have a wonderful
fractional relationship. The cone’s volume is % of the
cylinder and % of the sphere. And, the sphere’s volume
is twice that of the cone and %3 of the cylinder.

6th Grade Resources/Supports

7th Grade Resources/Supports

8th Grade Resources/Supports
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http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Ohio-s-Learning-Standards-in-Mathematics/Transitioning-to-the-2017-Learning-Standards-in-Ma/gaiseprek-12_full.pdf.aspx#page=18

High School Conceptual Categories at a Glance

Algebra 1

Geometry

Algebra 2

Modeling:
Modeling is best interpreted not as a collection of isolated
topics but rather in relation to other standards.

Statistics and Probability
e Descriptive Statistics

Number and Quantity
e Quantities

Algebra
e  Seeing Structure in Expressions
e Arithmetic with Polynomials and Rational
Expressions
e Creating Equations
e Reasoning with Equations and Inequalities

Functions
e Interpreting Functions
e  Building Functions
e Linear, Quadratic, and Exponential Models

Modeling:
Modeling is best interpreted not as a collection of isolated
topics but rather in relation to other standards.

Statistics and Probability
e  Conditional Probability and the Rules of
Probability
e Using Probability to Make Decisions

Geometry

Congruence

Similarity, Right Triangles, and Trigonometry
Circles

Modeling in Geometry

Expressing Geometric Properties with Equations
Geometric Measurement and Dimension

Modeling:
Modeling is best interpreted not as a collection of isolated
topics but rather in relation to other standards.

Statistics and Probability
e Interpreting Categorical and Quantitative Data
e Making Inferences and Justifying Conclusions

Number and Quantity
e The Real Number System
e The Complex Number System

Algebra
e  Seeing Structure in Expressions
e  Arithmetic with Polynomials and Rational
Expressions
e Creating Equations
e Reasoning with Equations and Inequalities

Functions
e Interpreting Functions

e  Building Functions
e Linear, Quadratic, and Exponential Models
e  Trigonometric Functions

Geometry
e Similarity, Right Triangles, and Trigonometry
e Circles

Algebra 1 Resources/Supports

Geometry Resources/Supports

Algebra 2 Resources/Supports

At the high school level, students build on mathematical understanding that is developed in earlier grades. Content and reasoning become more sophisticated, and standards
become more specific. Also, many schools maintain the Algebra 1, Geometry, Algebra 2 course sequence. Thus, there is a temptation for teachers to compartmentalize
instruction and methodology to only those topics that immediately pertain to the specific course he or she teachers. While a thorough understanding of course standards is crucial
for effective instruction, teachers in any circumstance could improve student learning by developing an understanding of how student learning progresses throughout a high
school career. Our hope is that this document will provide an overview of high school content while supporting teachers in their own professional development from the resources
available for cohesive instruction across the high school courses. The course-specific resources and supports provide more detailed information on course content and practices
and should serve as a springboard for further investigation.
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Kindergarten

What Students Learn (Critical Areas/Big Ideas)
ODE Critical Areas of Focus

Critical Area 1: Representing, relating, and operating on whole
numbers, initially with sets of objects

Students use numbers, including written numerals, to represent quantities and
to solve quantitative problems, such as counting objects in a set; counting out a
given number of objects; comparing sets or numerals; and modeling simple
joining and separating situations with sets of objects, or eventually with
equations such as5+2=7and 7 - 2 = 5. (Kindergarten students should see
addition and subtraction equations, and student writing of equations in
kindergarten is encouraged, but it is not required.) Students choose, combine,
and apply effective strategies for answering quantitative questions, including
quickly recognizing the cardinalities of small sets of objects, counting and
producing sets of given sizes, counting the number of objects in combined sets,
or counting the number of objects that remain in a set after some are taken
away.

Critical Skills from PreK to K
ODE Progressions

PreK (3-5 years)

Count to 20 by ones with increasing accuracy (Number Sense: Number Sense
and Counting)

Identify and name numerals 1-9 (Number Sense:Number Sense and Counting)
Demonstrate one-to-one correspondence when counting objects up to 10
(Number Sense: Number Sense and Counting)

Understand that the last number spoken tells the number of objects counted
(Number Sense:Number Sense and Counting)

Identify whether the number of objects in one group is greater than, less than or
equal to the number of objects in another group up to 10(Number
Sense:Number Sense and Counting)

Count to solve simple addition and subtraction problems with totals smaller
than 8, using concrete objects(Number Relationships and Operations:Number
Relationships)

Identify without counting small quantities of up to 3 items (Subsidize) (Number
Sense: Number Sense and Counting)

Recognize, duplicate and extend simple patterns using attributes such as color,
shape or size (Algebra: Patterning)

How to Facilitate Learning
(We believe students should be doing the thinking)

PDF Executive Summary of NCTM’s Principles to Actions

(The big picture of what our students deserve)

Kindergarten Model Curriculum
(Instructional supports coming soon)

Teaching for Robust Learning (Tru) Framework

(Explore the five dimensions of powerful classrooms)

Restarting School: Planning for Acceleration in 20/21

(Embedding missed content into current grade level material)

Nix the Tricks
(Ideas for teaching concepts mathematically to help students learn)

Kindergarten Standards for Mathematical Practice
(Imagine these are your instructional goals; the content standards
are the vehicle you use to get students behaving mathematically)

MP.1 Make sense of problems and persevere in solving them. In
Kindergarten, students begin to build the understanding that doing
mathematics involves solving problems and discussing how they solved
them. Students explain to themselves the meaning of a problem and look
for ways to solve it. Real-life experiences should be used to support
students’ ability to connect mathematics to the world. To help students
connect the language of mathematics to everyday life, ask students
questions such as “How many students are absent?” or have them gather
enough blocks for the students at their table. Younger students may use
concrete objects or pictures to help them conceptualize and solve
problems. They may check their thinking by asking themselves, “Does this
make sense?” or they may try another strategy.

MP.2 Reason abstractly and quantitatively. Younger students begin to
recognize that a number represents a specific quantity. Then, they
connect the quantity to written symbols. Quantitative reasoning entails
creating a representation of a problem while attending to the meanings of
the quantities. For example, a student may write the numeral 11 to
represent an amount of objects counted, select the correct number card
17 to follow 16 on a calendar, or build two piles of counters to compare
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http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Ohio-s-Learning-Standards-in-Mathematics/K-8-Critical-Areas-of-Focus-3-7-17.pdf.aspx?lang=en-US#page=4
http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Ohio-s-Learning-Standards-in-Mathematics/Ohio-s-K-8-Learning-Progressions.pdf.aspx?lang=en-US#page=2
https://www.nctm.org/uploadedFiles/Standards_and_Positions/PtAExecutiveSummary.pdf
http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Model-Curricula-in-Mathematics/Grade-K_Math_Model-Curriculum.pdf.aspx?lang=en-US
https://www.map.mathshell.org/trumath/intro_to_tru_20161223.pdf
https://tntp.org/assets/set-resources/TNTP_Learning_Acceleration_Guide_Final.pdf
https://nixthetricks.com/Download.html
http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Ohio-s-Learning-Standards-in-Mathematics/MATH-Standards-Kindergarten.pdf.aspx?lang=en-US#page=4

K

Kindergarten Continued

Order objects by measurable attribute (e.g., biggest to smallest, etc.
(Measurement and Data: Describe and Compare Measurable Attributes)

Sort and classify objects by one or more attributes (e.g, size, number) (Algebra:
Group and Categorize)

Create patterns (Algebra: Patterning)

Collect data by categories to answer simple questions (Measurement and Data:
Data Analysis)

Measure length and volume(capcity) using non-standard or standard
measurement tools(Measurement and Data: Describe and Compare Measurable
Attributes)

Information obtained from:
Ohio’s Early Learning & Development Standards » www.education.ohio.gov * www.jfs.ohio.gov

Know number names and the count sequence. (K.CC.1,2,3)

Count to tell the number of objects (K.CC.4,5)

Compare numbers (K.CC.6,7)

Understand addition as putting together and adding to, and understand
subtraction as taking apart and taking from (K.OA.1,2,3,4,5)

Work with numbers 11-19 to gain foundations for place value(K.NBT.1)
Identify, describe, and compare measurable attributes (K.MD.2)

Classify objects and count the number of objects in each category (K.MD.3)

Information obtained from:
Ohio’s K-8 Learning Progressions

Critical Area 2: Describing shapes and space.

Students describe their physical world using geometric ideas, e.g., shape,
orientation, spatial relations, and vocabulary. They identify, name, and describe
basic two-dimensional shapes, such as squares, triangles, circles, rectangles, and
hexagons, presented in a variety of ways, e.g., with different sizes and
orientations, as well as three-dimensional shapes such as cubes, cones,
cylinders, and spheres. They use basic shapes and spatial reasoning to model
objects in their environment and to construct more complex shapes.

Critical Skills from PreK to K
ODE Progressions

PreK (3-5 years)

Describe and compare objects using measurable attributes (e.g., length, size,
capacity and weight)(Measurement and Data: Describe and Compare

the numbers 5 and 8. In addition, kindergarten students begin to draw
pictures, manipulate objects, or use diagrams or charts to express
quantitative ideas. Students need to be encouraged to answer questions
such as “How do you know?”, which reinforces their reasoning and
understanding and helps students develop mathematical language.

MP.3 Construct viable arguments and critique the reasoning of
others. Younger students construct arguments using concrete referents,
such as objects, pictures, drawings, and actions. They also begin to
develop their mathematical communication skills as they participate in
mathematical discussions involving questions like “How did you get
that?” and “Why is that true?” They explain their thinking to others and
respond to others’ thinking. They begin to develop the ability to reason
and analyze situations as they consider questions such as “Are you sure
that __?”, “Do you think that would happen all the time?”, and “I wonder
why__ ?”

MP.4 Model with mathematics. In early grades, students experiment
with representing problem situations in multiple ways including
numbers, words (mathematical language), drawing pictures, using
objects, acting out, making a chart or list, creating equations, etc. Students
need opportunities to connect the different representations and explain
the connections. They should be able to use all of these representations as
needed. For example, a student may use cubes or tiles to show the
different number pairs for 5, or place three objects on a 10-frame and
then determine how many more are needed to “make a ten.” Students
rely on manipulatives (or other visual and concrete representations)
while solving tasks and record an answer with a drawing or equation.

MP.5 Use appropriate tools strategically. Younger students begin to
consider the available tools (including estimation) when solving a
mathematical problem and decide when certain tools might be helpful.
For instance, kindergarteners may decide that it might be advantageous
to use linking cubes to represent two quantities and then compare the two
representations side-by-side or later, make math drawings of the
quantities. Students decide which tools may be helpful to use depending
on the problem or task and explain why they use particular mathematical
tools.

MP.6 Attend to precision. Kindergarten students begin to develop
precise communication skills, calculations, and measurements. Students
describe their own actions, strategies, and reasoning using grade level
appropriate vocabulary. Opportunities to work with pictorial
representations and concrete objects can help students develop
understanding and descriptive vocabulary. For example, students
describe and compare two- and three-dimensional shapes and sort objects
based on appearance. While measuring objects iteratively (repetitively),
students check to make sure that there are no gaps or overlaps. During
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Measurable Attributes)

Kindergarten Continued

Demonstrate understanding of the relative position of objects using terms such
as in/on/under/up/down, inside/outside, above/below, beside/between, in front
of/behind and next to.(Geometry: Spatial Relationships)

Understand and use names of shapes when identifying objects.(Geometry:
Identify and Describe Shapes)

Name three-dimensional objects using informal, descriptive vocabulary (e.g.,
“cube” for box, “ice cream cone” for cone, “ball” for sphere, etc.).(Geometry:
Identify and Describe Shapes)

Compare two-dimensional shapes, in different sizes and orientations using
informal language.(Geometry: Analyze, Compare and Create Shapes)

Create shapes during play by building, drawing, etc.(Geometry: Analyze,
Compare and Create Shapes)

Combine simple shapes to form larger shapes.(Geometry: Analyze, Compare
and Create Shapes)

Information obtained from:
Ohio’s Early Learning & Development Standards » www.education.ohio.gov * www.jfs.ohio.gov

K

Identify and describe shapes (squares, circles, triangles, rectangles, hexagons,
cubes, cones, cylinders, and spheres). (K.G.1,2,3,4,5,6)
Identify, describe, and compare measurable attributes. (K.MD.1)

Information obtained from:
Ohio’s K-8 Learning Progressions

tasks involving number sense, students check their work to ensure the
accuracy and reasonableness of solutions. Students should be encouraged
to answer questions such as, “How do you know your answer is
reasonable?”

MP.7 Look for and make use of structure. Younger students begin to
discern a pattern or structure in the number system. For instance,
students recognize that 3+ 2 =5 and 2 + 3 = 5. Students use counting
strategies, such as counting on, counting all, or taking away, to build
fluency with facts to 5. Students notice the written pattern in the “teen”
numbers—that the numbers start with 1 (representing 1 ten) and end
with the number of additional ones. Teachers might ask, “What do you
notice when __ ?”

MP.8 Look for and express regularity in repeated reasoning. In the
early grades, students notice repetitive actions in counting, computations,
and mathematical tasks. For example, the next number in a counting
sequence is 1 more when counting by ones and 10 more when counting
by tens (or 1 more group of 10). Students should be encouraged to answer
questions such as, “What would happen if __?” and “There are 8 crayons
in the box. Some are red and some are blue. How many of each could
there be?” Kindergarten students realize 8 crayons could include 4 of each
color (8 =4 + 4), 5 of one color and 3 of another (8 =5 + 3), and so on. For
each solution, students repeatedly engage in the process of finding two
numbers to join together to equal 8.

(NOTE) Resources Created by Organizations from Outside of Ohio

Some resources were created by professional organizations outside of Ohio and are not guaranteed to fully align to the Ohio Learning Standards for Mathematics.
When reviewing these resources, educators can use the expectations for learning and content elaborations contained in the Model Curriculum to help make
determinations on whether to use the materials with their instruction.

Additional Content/Informational Resources

ODE Newly Revised Standards (Kindergarten) - Provide learning outcomes for the end of the kindergarten academic year.

ODE Math Resources Grades PK-5 - Resources packed through ODE specific to mathematics and grade levels.

Achieve the Core - These guides will help educators understand and implement the mathematics standards. They can use the guides as they observe
teachers giving instruction and provide them with feedback that supports their planning and reflection.

e K -8 Content Emphases
e K -8 Instructional Practice Guide
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http://www.jfs.ohio.gov/
http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Ohio-s-Learning-Standards-in-Mathematics/Ohio-s-K-8-Learning-Progressions.pdf.aspx?lang=en-US
http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Ohio-s-Learning-Standards-in-Mathematics/MATH-Standards-2017.pdf.aspx?lang=en-US
http://education.ohio.gov/Topics/Learning-in-Ohio/Mathematics/Model-Curricula-in-Mathematics
http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Ohio-s-Learning-Standards-in-Mathematics/MATH-Standards-Kindergarten.pdf.aspx?lang=en-US#page=8
http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Resources-for-Mathematics/Math-Resource-links.pdf.aspx?lang=en-US
http://achievethecore.org/
https://achievethecore.org/content/upload/Focus_in_Math_06.12.2013.pdf
https://achievethecore.org/content/upload/Instructional%20Practice%20Guide_Math_K-8.pdf

Arizona Progressions - These narrative documents describe the typical learning progression of a topic, informed by both research on children’s cognitive
development and the logical structure of mathematics.

Kindergarten Continued

Equip — Provides educators with tools to identify high-quality materials for use in classrooms and national examples of high-quality materials aligned to
the standards

The Educators Evaluating the Quality of Instructional Products (EQuIP) Rubric provides criteria to measure alignment and overall quality of lessons and
units.

lllustrative Mathematics — This site illustrates the range and types of mathematical work that students should experience as teachers use Ohio's
Learning Standards in Mathematics. It also presents other tools supporting standards-based instruction.

Depth of Knowledge information posted by ODE

Progression Videos of “How” students build math knowledge

Instructional Resources

Erikson Institute Early Math Collaborative - Developmentally aligned information and instructional activities.

Teaching Channel - Provides guiding questions to use during planning and instruction. Classroom videos model best practices. Learning activities
showcase rigorous problems that deepen conceptual understanding.

YouCubed — Showcases research-based teaching methods, mathematics tasks, videos and ideas on how to bring about high levels of student
engagement.

National Library of Virtual Manipulatives - The site contains manipulatives and concept tutorials across the grade bands.

Inside Mathematics - Educators can find exemplary standards-based lesson ideas on this site, as well as classroom videos. Teachers interested in the
lessons can search under “performance task” for lesson ideas organized by grade and course.

llluminations - This project by the National Council of Teachers of Mathematics provides quality lessons and interactive resources for teaching and
learning mathematics.

Resources for 3-Act Math Class (Choose appropriateness for your grade level. These are tasks that foster mathematical modeling.

Dan Meyer Graham Fletcher Robert Kaplinsky
Andrew Stadel John Stevens Michael Fenton
Geoff Krall Jon Orr Kyle Pearce

Steve Wyborney - Awesome web page for elementary. You will find popular activities (Splat, Hundred Maze, Subitizing, Fraction Splat, Primary Tile, Tile
Area, Esti mystery)
MCTM Collection of Cognitively Demanding Tasks - Amazing collection of web resources for finding those rich multidimensional math tasks.
Number Talks-provide video resources about how to engage students in mathematical conversation using mental math to solve problems.
o Building Number Sense (Jo Boaler, Ruth Parker, Sherry Parrish)
o Inside Mathematics Number Talks
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http://math.arizona.edu/~ime/progressions/
http://www.achieve.org/EQuIP
http://www.achieve.org/equip#tabs-0-2
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http://www.insidemathematics.org/
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https://docs.google.com/spreadsheet/pub?key=0AjIqyKM9d7ZYdEhtR3BJMmdBWnM2YWxWYVM1UWowTEE&output=html
http://gfletchy.com/3-act-lessons/
http://robertkaplinsky.com/lessons/
https://docs.google.com/spreadsheet/ccc?key=0AkLk45wwjYBudG9LeXRad0lHM0E0VFRyOEtRckVvM1E#gid=0
https://wyrmath.wordpress.com/
http://reasonandwonder.com/lessons/
http://emergentmath.com/my-problem-based-curriculum-maps/
http://mrorr-isageek.com/3-act-problems/
https://tapintoteenminds.com/3acts-by-author/kylepearce/
https://stevewyborney.com/
https://www.mictm.org/index.php/resources/rich-math-tasks
http://buildingnumbersense.blogspot.com/p/number-talk-videos.html
https://www.insidemathematics.org/classroom-videos/number-talks

Kindergarten Continued

Fraction Talks - Subitize or Don’t, but these awesome pictures open up a world of fraction understanding based on the relationship between a
numerator/denominator while the students are quantifying the value the entire time.

Visual Patterns - great site for students to think algebraically and build expression to model the world with mathematics.

Clothesline Math - if you have not installed your class clothesline, get on it. What an amazing resource.

Which one does not belong- Great resource with low floor and high ceiling. Getting the reluctant math student to contribute early. Kids love these.

Assessment Resources

Assessment data can be collected in many forms. In most cases understanding where students are in their learning pathway is about listening to their thinking
during a Number Talk, rich tasks, solution pathways used in curricular work, etc. Understanding student thinking towards a specific goal will be more impactful than
focusing on what they know or don‘t know. A sound use of formative assessment (conversations, observations, written, thinking) in real time can offer much more
instructional information than any given assessment.

(Caution, please use assessments that are designed to actually perform the action you are calling on it to provide. For example, do not use a universal screener as a
diagnostic. It is important that all stakeholders understand Universal Screeners, Benchmarks, Progress Monitors, Diagnostics, Growth Measures, Adaptive...and the
pedagogical consequences of using inappropriately)

Ohio Department of Education Approved Vendor Assessments

Ohio Diagnostic Assessments (Screeners/Full Measures) - provides screeners and benchmark tools to measure understanding of content.

AIMS - Assessment of Early Numeracy - provides developmentally appropriate measures for Kindergarten. Assessment purposes include universal
screener, benchmark, and progress monitor.

Depth of Knowledge Sample Problems - Sample assessment items or tasks aligned to DOK levels.

Depth of Knowledge - Website with information on building assessments using Depth of Knowledge

Cognition-Based Assessment - Assessments used for diagnostic purposes. Used to develop targeted interventions with aligned interventions. Best used
as an interview.

AIMS plus - Universal screener, benchmark and progress monitor

Math Recovery / Math AddVantage - Diagnostic assessment and targeted activities up through 5th grade

*Struggle is a situation and should not become an identity. We need to ensure mindful, appropriate responses to all assessment.
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http://fractiontalks.com/
http://www.visualpatterns.org/
https://clotheslinemath.com/
http://wodb.ca/numbers.html
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https://www.pearsonassessments.com/professional-assessments/blog-webinars/blog/2017/05/early-numeracy-assessments.html
https://www.centralriversaea.org/wp-content/uploads/2017/03/Math-K.pdf
http://education.ohio.gov/Topics/Learning-in-Ohio/Mathematics/Resources-for-Mathematics/Curriculum-and-Instruction-Resources-for-Mathemati
https://www.heinemann.com/products/e04346.aspx
https://www.pearsonassessments.com/professional-assessments/digital-solutions/aimsweb/about.html
https://www.mathrecovery.org/

What Students Learn (Critical Areas/Big Ideas)
ODE Critical Areas of Focus

Critical Area 1: Developing understanding of addition, subtraction, and
strategies for addition and subtraction within 20

Students develop strategies for adding and subtracting whole numbers based on
their prior work with small numbers. They use a variety of models, including
discrete objects and length-based models, e.g., cubes connected to form lengths, to
model add-to, take-from, put-together, take-apart, and compare situations to develop
meaning for the operations of addition and subtraction, and to develop strategies to
solve arithmetic problems with these operations. Students understand connections
between counting and addition and subtraction, e.g., adding two is the same as
counting on two. They use properties of addition to add whole numbers and to create
and use increasingly sophisticated strategies based on these properties, e.g., “making
tens”, to solve addition and subtraction problems within 20. By comparing a variety
of solution strategies, children build their understanding of the relationship between
addition and subtraction.

Critical Skills from Kindergarten and Connect to 1st Grade
ODE Progressions

Understanding addition as putting together and adding to, and understand
subtraction as taking apart and taking from (K.OA.1,2,3,4,5)
Work with numbers 11-19 to gain foundations for place value (K.NBT.1)

Information obtained from:
Ohio’s K-8 Learning Progressions

1st

Represent and solve problems involving addition and subtraction (1.0A.1,2)
Understand and apply properties of operations and the relationship between
addition and subtraction (1.0A.3,4)

Add and subtract within 20 (1.0A.5,6)

Work with addition and subtraction equations (1.0A.7,8)

Use place value understand and properties of operations to add and subtract
(1.NBT.4,5,6)

Information obtained from:
Ohio’s K-8 Learning Progressions

How to Facilitate Learning
(We believe students should be doing the thinking)

PDF Executive Summary of NCTM’s Principles to Actions
(The big picture of what our students deserve)

First Grade Model Curriculum
(Instructional supports coming soon)

Teaching for Robust Learning (Tru) Framework

(Explore the five dimensions of powerful classrooms)

Restarting School: Planning for Acceleration in 20/21

(Embedding missed content into current grade level material)

Nix the Tricks
(Ideas for teaching concepts mathematically to help students
learn)

First Grade Standards for Mathematical Practice
(Imagine these are your instructional goals; the content
standards are the vehicle you use to get students behaving
mathematically)

MP.1 Make sense of problems and persevere in solving them. In
first grade, students realize that doing mathematics involves solving
problems and discussing how they solved them. Students explain to
themselves the meaning of a problem and look for ways to solve it.
Younger students may use concrete objects or pictures to help them
conceptualize and solve problems. They may check their thinking by
asking themselves, “Does this make sense?” They are willing to try
other approaches.

MP.2 Reason abstractly and quantitatively. Younger students
recognize that a number represents a specific quantity. They connect
the quantity to written symbols. Quantitative reasoning entails
creating a representation of a problem while attending to the
meanings of the quantities. In first grade students make sense of
quantities and relationships while solving tasks. They represent
situations by decontextualizing tasks into numbers and symbols. For
example, “There are 60 children on the playground and some
children go line up. If there are 20 children still playing, how many
children lined up?” Students translate the situation into the
equation: 60 — 20 = and then solve the task. Students also

Back to Top

13



http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Ohio-s-Learning-Standards-in-Mathematics/K-8-Critical-Areas-of-Focus-3-7-17.pdf.aspx?lang=en-US#page=7
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https://www.map.mathshell.org/trumath/intro_to_tru_20161223.pdf
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https://nixthetricks.com/Download.html
http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Ohio-s-Learning-Standards-in-Mathematics/MATH-Standards-Grade-1.pdf.aspx?lang=en-US#page=4

Grade 1 Continued

Critical Area 2: Developing understanding of whole number
relationships and place value, including grouping in tens and ones

Students develop, discuss, and use efficient, accurate, and generalizable methods to
add within 100 and subtract multiples of 10. They compare whole numbers (at least

They think of whole numbers between 10 and 100 in terms of tens and ones
(especially recognizing the numbers 11 to 19 as composed of a ten and some more
ones). Through activities that build number sense, they understand the order of the
counting numbers and their relative magnitudes. Students use money as a tool to
reinforce concepts of place value using pennies (ones) and dimes (tens).

Critical Skills from Kindergarten and Connect to 1st Grade
ODE Progressions

K
e  Work with numbers 11-19 to gain foundations for place value (K.NBT.1)
e C(lassify objects and count the number of objects in each category (K.MD.3)
Information obtained from:
Ohio’s K-8 Learning Progressions
1st
e Extend the counting sequence (1.NBT.1)
e Understand place value (1.NBT.2,3)

e Work with money (1.MD.3b)
Information obtained from:
Ohio’s K-8 Learning Progressions

Critical Area 3: Developing understanding of linear measurement and
measuring lengths as iterating length units

Students develop an understanding of the meaning and processes of measurement,
including underlying concepts such as iterating (the mental activity of building up
the length of an object with equal-sized units) and the transitivity principle for
indirect measurement.

to 100) to develop understanding of and solve problems involving their relative sizes.

contextualize situations during the problem-solving process. For
example, students refer to the context of the task to determine they
need to subtract 20 from 60 because the total number of children on
the playground is the total number less the 20 that are still playing.
Students might also reason about ways to partition two-dimensional
geometric figures into halves and fourths.

MP.3 Construct viable arguments and critique the reasoning of
others. First graders construct arguments using concrete referents,
such as objects, pictures, drawings, and actions. They also practice
their mathematical communication skills as they participate in
mathematical discussions involving questions like “How did you get
that?”, “Explain your thinking.”, and “Why is that true?” They not
only explain their own thinking, but listen to others’ explanations.
They decide if the explanations make sense and ask questions. For
example, “There are 15 books on the shelf. If you take some books
off the shelf and there are now 7 left, how many books did you take
off the shelf?” Students might use a variety of strategies to solve the
task and then share and discuss their problem-solving strategies
with their classmates.

MP.4 Model with mathematics. In early grades, students
experiment with representing problem situations in multiple ways
including numbers, words (mathematical language), drawing
pictures, using objects, acting out, making a chart or list, creating
equations, etc. Students need opportunities to connect the different
representations and explain the connections. They should be able to
use all of these representations as needed. First grade students
model real-life mathematical situations with a number sentence or
an equation and check to make sure equations accurately match the
problem context. Students use concrete models and pictorial
representations while solving tasks and also write an equation to
model problem situations. For example, to solve the problem, “There
are 11 bananas on the counter. If you eat 4 bananas, how many are
left?” students could write the equation 11 - 4 = 7. Students also
create a story context for an equation such as 13 - 7 = 6.

MP.5 Use appropriate tools strategically. In first grade, students
begin to consider the available tools (including estimation) when
solving a mathematical problem and decide when certain tools
might be helpful. For instance, first graders decide it might be best to
use colored chips to model an addition problem. In first grade
students use tools such as counters, place value (base ten) blocks,
hundreds number boards, number lines, concrete geometric shapes
(e.g., pattern blocks, 3-dimensional solids), and virtual
representations to support conceptual understanding and
mathematical thinking. Students determine which tools are the most
appropriate to use. For example, when solving 12 + 8 = , students
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Grade 1 Continued

Critical Skills from Kindergarten and Connect to 1st Grade
ODE Progressions

K
e Identify, describe measurable attributes (K.MD.1,2)

e (lassify objects and count the number of objects in each category (K.MD.3)
Information obtained from:
Ohio’s K-8 Learning Progressions

1st Grade
e Measure lengths indirectly and by iterating length units (1.MD.1,2,3)
e Work with time (1.MD.3a)

Information obtained from:

Ohio’s K-8 Learning Progressions

Critical Area 4: Reasoning about attributes of, and composing and
decomposing geometric shapes

Students compose and decompose plane or solid figures, e.g., put two triangles together to
make a quadrilateral, and build understanding of part-whole relationships as well as the
properties of the original and composite shapes. As they combine shapes, they recognize
them from different perspectives and orientations, describe their geometric attributes, and
determine how they are alike and different, to develop the background for measurement and
for initial understandings of properties such as congruence and symmetry

Critical Skills from Kindergarten and Connect to 1st Grade
ODE Progressions

e Identify and describe shapes (squares, circles, triangles, rectangles, hexagons, cubes,
cones, cylinders, and spheres) (K.G.1,2,3)
e Describe, compare, create, and compose shapes (K.G.4,5,6)
Information obtained from:
Ohio’s K-8 Learning Progressions

1st

e Reason with shapes and their attributes (1.G.1,2,3)
Information obtained from:
Ohio’s K-8 Learning Progressions

explain why place value blocks are more appropriate than counters.

MP.6 Attend to precision. As young children begin to develop their
mathematical communication skills, they try to use clear and precise
language in their discussions with others and when they explain
their own reasoning. In grade one, students use precise
communication, calculation, and measurement skills. Students are
able to describe their solutions strategies to mathematical tasks
using grade-level appropriate vocabulary, precise explanations, and
mathematical reasoning. When students measure objects iteratively
(repetitively), they check to make sure there are no gaps or overlaps.
Students regularly check their work to ensure the accuracy and
reasonableness of solutions.

MP.7 Look for and make use of structure. First graders begin to
discern a pattern or structure. For instance, if students recognize 12
+ 3 =15, then they also know 3 + 12 = 15. (Commutative property of
addition.) To add 4 + 6 + 4, the first two numbers can be added to
make aten,so4 +6 +4 =10+ 4 =14. While solving addition
problems, students begin to recognize the commutative property, for
example 7 +4 =11, and 4 + 7 = 11. While decomposing two-digit
numbers, students realize that any two-digit number can be broken
up into tens and ones, e.g. 35 =30 + 5, 76 = 70 + 6. Grade one students
make use of structure when they work with subtraction as a missing
addend problem, such as 13 - 7 = can be written as 7 + =13 and can
be thought of as how much more do I need to add to 7 to get to 13?

MP.8 Look for and express regularity in repeated reasoning.
Grade one students begin to look for regularity in problem
structures when solving mathematical tasks. For example, students
add three one-digit numbers by using strategies such as “make a ten”
or doubles. Students recognize when and how to use strategies to
solve similar problems. For example, when evaluating 8 + 7 + 2, a
student may say, “I know that 8 and 2 equals 10, then I add 7 to get to
17. It helps if I can make a 10 out of two numbers when I start.”
Students use repeated reasoning while solving a task with multiple
correct answers. For example, solve the problem, “There are 12
crayons in the box. Some are red and some are blue. How many of
each could there be?” Students use repeated reasoning to find pairs
of numbers that add up to 12 (e.g., the 12 crayons could include 6 of
each color (6 + 6 =12), 7 of one color and 5 of another (7 + 5 = 12),
etc.)
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Grade 1 Continued
(NOTE) Resources Created by Organizations from Outside of Ohio

Some resources were created by professional organizations outside of Ohio and are not guaranteed to fully align to the Ohijo Learning Standards for Mathematics.
When reviewing these resources, educators can use the expectations for learning and content elaborations contained in the Model Curriculum to help make
determinations on whether to use the materials with their instruction.

Additional Content/Informational Resources

e ODE Newly Revised Standards (First Grade) - Provide learning outcomes for the end of the First Grade academic year.
e ODE Math Resources Grades PK-5 - Resources packed through ODE specific to mathematics and grade levels.
e Achieve the Core - These guides will help educators understand and implement the mathematics standards. They can use the guides as they observe
teachers giving instruction and provide them with feedback that supports their planning and reflection.
e K-8 Content Emphases
e K - 8 Instructional Practice Guide
e Arizona Progressions - These narrative documents describe the typical learning progression of a topic, informed by both research on children’s cognitive
development and the logical structure of mathematics.
e Equip — Provides educators with tools to identify high-quality materials for use in classrooms and national examples of high-quality materials aligned to
the standards
e The Educators Evaluating the Quality of Instructional Products (EQuIP) Rubric provides criteria to measure alignment and overall quality of lessons and
units.
e lllustrative Mathematics — This site illustrates the range and types of mathematical work that students should experience as teachers use Ohio's
Learning Standards in Mathematics. It also presents other tools supporting standards-based instruction.
e Depth of Knowledge information posted by ODE
e Progression Videos of “How” students build math knowledge

Instructional Resources

e Erikson Institute Early Math Collaborative - Developmentally aligned information and instructional activities.

e Teaching Channel - Provides guiding questions to use during planning and instruction. Classroom videos model best practices. Learning activities
showcase rigorous problems that deepen conceptual understanding.

e YouCubed — Showcases research-based teaching methods, mathematics tasks, videos and ideas on how to bring about high levels of student
engagement.

e National Library of Virtual Manipulatives - The site contains manipulatives and concept tutorials across the grade bands.

e Inside Mathematics - Educators can find exemplary standards-based lesson ideas on this site, as well as classroom videos. Teachers interested in the
lessons can search under “performance task” for lesson ideas organized by grade and course.

e llluminations - This project by the National Council of Teachers of Mathematics provides quality lessons and interactive resources for teaching and
learning mathematics.
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Grade 1 Continued

Resources for 3-Act Math Class (Choose appropriateness for your grade level. These are tasks that foster mathematical modeling.

Dan Meyer Graham Fletcher Robert Kaplinsky
Andrew Stadel John Stevens Michael Fenton
Geoff Krall Jon Orr Kyle Pearce

Steve Wyborney - Awesome web page for elementary. You will find popular activities (Splat, Hundred Maze, Subitizing, Tile Area, Esti mystery)
MCTM Collection of Cognitively Demanding Tasks - Amazing collection of web resources for finding those rich multidimensional math tasks.
Number Talks-provide video resources about how to engage students in mathematical conversation using mental math to solve problems.

o Building Number Sense (Jo Boaler, Ruth Parker, Sherry Parrish)

o Inside Mathematics Number Talks
Fraction Talks - Subitize or Don’t, but these awesome pictures open up a world of fraction understanding based on the relationship between a
numerator/denominator while the students are quantifying the value the entire time.
Visual Patterns - great site for students to think algebraically and build expression to model the world with mathematics.
Clothesline Math - if you have not installed your class clothesline, get on it. What an amazing resource.
Which one does not belong- Great resource with low floor and high ceiling. Getting the reluctant math student to contribute early. Kids love these.

Assessment Resources

Assessment data can be collected in many forms. In most cases understanding where students are in their learning pathway is about listening to their thinking
during a Number Talk, rich tasks, or solution pathways used in curricular work, etc. Understanding student thinking towards a specific goal will be more impactful
than focusing on what they know or don’t know. A sound use of formative assessment (conversations, observations, written, thinking) in real time can offer much
more instructional information than any given assessment.

(Caution, please use assessments that are designed to actually perform the action you are calling on it to provide. For example, do not use a universal screener as a
diagnostic. It is important that all stakeholders understand Universal Screeners, Benchmarks, Progress Monitors, Diagnostics, Growth Measures, Adaptive...and the
pedagogical consequences of using inappropriately)

Ohio Department of Education Approved Vendor Assessments

Ohio Diagnostic Assessments (Screeners/Full Measures) - provides screeners and benchmark tools to measure understanding of content.

AIMS - Assessment of Early Numeracy - provides developmentally appropriate measures for Kindergarten. Assessment purposes include universal
screener, benchmark, and progress monitor.

Depth of Knowledge Sample Problems - Sample assessment items or tasks aligned to DOK levels.

Depth of Knowledge - Website with information on building assessments using Depth of Knowledge

Coagnition-Based Assessment - Assessments used for diagnostic purposes. Used to develop targeted interventions with aligned interventions. Best used
as an interview.

AIMS plus - Universal screener, benchmark and progress monitor

Math Recovery / Math AddVantage - Diagnostic assessment and targeted activities up through 5th grade

*Struggle is a situation and should not become an identity. We need to ensure mindful, appropriate responses to all assessment.
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Grade 2

What Students Learn (Critical Areas/Big Ideas)
ODE Critical Areas of Focus

Critical Area 1: Extending understanding of base-ten notation.

Students extend their understanding of the base-ten system. This includes ideas of
counting in fives, tens, and multiples of hundreds, tens, and ones, as well as number
relationships involving these units, including comparing. Students understand multi-digit
numbers (up to 1000) written in base-ten notation, recognizing that the digits in each
place represent amounts of thousands, hundreds, tens, or ones, e.g., 853 is 8 hundreds + 5
tens + 3 ones.

Critical Skills from 1st Grade and Connect to 2nd Grade
ODE Progressions

1st Grade
e Extend the counting sequence (1.NBT.1)

e Understand place value (1.NBT.2,3)
Information obtained from:
Ohio’s K-8 Learning Progressions

2nd Grade

e Understand place value (2.NBT.1,2,3,4)
Information obtained from:
Ohio’s K-8 Learning Progressions

Critical Area 2: Building fluency with addition and subtraction

Students use their understanding of addition to develop fluency with addition and
subtraction within 100. They solve problems within 1000 by applying their understanding
of models for addition and subtraction, and they develop, discuss, and use efficient,
accurate, and generalizable methods to compute sums and differences of whole numbers
in base-ten notation, using their understanding of place value and the properties of
operations. They select and accurately apply methods that are appropriate for the context
and the numbers involved to mentally calculate sums and differences for numbers with
only tens or only hundreds. They apply their understanding of addition and subtraction to
data represented in the picture and bar graphs.

How to Facilitate Learning
(We believe students should be doing the thinking)

PDF Executive Summary of NCTM’s Principles to
Actions
(The big picture of what our students deserve)

Second Grade Model Curriculum
(Instructional supports coming soon)

Teaching for Robust Learning (Tru) Framework
(Explore the five dimensions of powerful classrooms)

Restarting School: Planning for Acceleration in 20/21
(Embedding missed content into current grade level
material)

Nix the Tricks
(Ideas for teaching concepts mathematically to help
students learn)

Second Grade Standards for Mathematical Practice
(Imagine these are your instructional goals; the content
standards are the vehicle you use to get students behaving
mathematically)

MP.1 Make sense of problems and persevere in solving
them. In second grade, students realize that doing mathematics
involves solving problems and discussing how they solved
them. Students explain to themselves the meaning of a problem
and look for ways to solve it. They may use concrete objects or
pictures to help them conceptualize and solve problems. They
may check their thinking by asking themselves, “Does this make
sense?” They make conjectures about the solution and plan out
a problem-solving approach. An example for this might be
giving a student an equation and having him/her write a story
to match.

MP.2 Reason abstractly and quantitatively. Younger students
recognize that a number represents a specific quantity. They
connect the quantity to written symbols. Quantitative reasoning
entails creating a representation of a problem while attending
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Grade 2 Continued

Critical Skills from 1st Grade and Connect to 2nd Grade
ODE Progressions

1st Grade

Use place value understanding and properties of operations to add and subtract

(1.NBT .4,5,6)

Represent and solve problems involving addition and subtraction (1.0A.1,2)

Understand and apply properties of operations and the relationship between addition and
subtraction (1.0A.3,4)

Add and subtract within 20 (1.0A.5,6)

Work with addition and subtraction equations (1.0A.7,8)

Work with time and money (1.MD.3)

Represent and interpret data (1.MD.4)

Information obtained from:
Ohio’s K-8 Learning Progressions

2nd Grade

Use place value understanding and properties of operations to add and subtract
(2.NBT.5,6,7,8,9)

Represent and solve problems involving addition and subtraction (2.0A.1)

Add and subtract within 20 (2.0A.2)

Work with equal groups of objects to gain foundations for multiplication (2.0A.3,4)
Relate addition and subtraction to length (2.MD.5,6)

Work with time and money (2.MD.7,8)

Represent and interpret data (2.MD.10)

Information obtained from:
Ohio’s K-8 Learning Progressions

Critical Area 3: Using standard units of measure.

Students recognize the need for standard units of measure (centimeter and inch), and
they use rulers and other measurement tools with the understanding that linear measure
involves an iteration of units. They recognize that the smaller the unit, the more iterations
they need to cover a given length. They also apply number concepts solving real-world
problems.

Critical Skills from 1st Grade and Connect to 2nd Grade
ODE Progressions

to the meanings of the quantities. Second graders begin to know
and use different properties of operations and relate addition
and subtraction to length. In second grade students represent
situations by decontextualizing tasks into numbers and
symbols. For example, in the task, “There are 25 children in the
cafeteria, and they are joined by 17 more children. How many
students are in the cafeteria?” Students translate the situation
into an equation, such as: 25 + 17 = and then solve the problem.
Students also contextualize situations during the
problem-solving process. For example, while solving the task
above, students might refer to the context of the task to
determine that they need to subtract 19 if 19 children leave.

MP.3 Construct viable arguments and critique the reasoning
of others. Second graders may construct arguments using
concrete referents, such as objects, pictures, drawings, and
actions. They practice their mathematical communication skills
as they participate in mathematical discussions involving
questions like “How did you get that?”, “Explain your thinking.”,
and “Why is that true?” They not only explain their own
thinking, but listen to others’ explanations. They decide if the
explanations make sense and ask appropriate questions.
Students critique the strategies and reasoning of their
classmates. For example, to solve 74 - 18, students may use a
variety of strategies, and after working on the task, they might
discuss and critique each other’s’ reasoning and strategies,
citing similarities and differences between various
problem-solving approaches.

MP.4 Model with mathematics. In early grades, students
experiment with representing problem situations in multiple
ways including numbers, words (mathematical language),
drawing pictures, using objects, acting out, making a chart or
list, creating equations, etc. Students need opportunities to
connect the different representations and explain the
connections. They should be able to use all of these
representations as needed. In grade two students model
real-life mathematical situations with a number sentence or an
equation and check to make sure that their equation accurately
matches the problem context. They use concrete manipulatives
and pictorial representations to explain the equation. They
create an appropriate problem situation from an equation. For
example, students create a story problem for the equation 43 +
17 = ? such as “There were 43 gumballs in the machine. Tom
poured in 17 more gumballs. How many gumballs are now in
the machine?”

MP.5 Use appropriate tools strategically. In second grade,
students consider the available tools (including estimation)
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Grade 2 Continued

1st Grade
e Measure lengths indirectly and by iterating length units (1.MD.1,2)
e Work with time and money (1.MD.3)

e Represent and interpret data (1.MD.4)
Information obtained from:
Ohio’s K-8 Learning Progressions

2nd Grade
e Measure and estimate lengths in standard units (2.MD.1,2,3,4)
e Work with time and money (2.MD.7)
e Represent and interpret data (2.MD.9)

Information obtained from:

Ohio’s K-8 Learning Progressions

Critical Area 4: Describing and analyzing shapes

Students describe and analyze shapes by examining their sides and angles. Students
investigate, describe, and reason about decomposing and combining shapes to make other
shapes. Through building, drawing, and analyzing two and three-dimensional shapes,
students develop a foundation for understanding area, volume, congruence, similarity,
and symmetry in later grades. They apply number concepts in real-world problems

Critical Skills from 1st Grade and Connect to 2nd Grade
ODE Progressions

1st Grade
e Reason with shapes and their attributes (1.G.1,2,3)
e Represent and solve problems involving addition and subtraction (1.0A.1,2)
e Understand and apply properties of operations and the relationship between addition and
subtraction (1.0A.3,4)
e Add and subtract within 20 (1.0A.5,6)

e Work with addition and subtraction equations (1.0A.7,8)
Information obtained from:
Ohio’s K-8 Learning Progressions

2nd Grade
e Reason with shapes and their attributes (2.G.1,2,3)

e  Work with equal groups of objects to gain foundations for multiplication (2.0A.4)
Information obtained from:
Ohio’s K-8 Learning Progressions

when solving a mathematical problem and decide when certain
tools might be better suited. For instance, second graders may
decide to solve a problem by drawing a picture rather than
writing an equation. Students may use tools such as snap cubes,
place value (base ten) blocks, hundreds number boards,
number lines, rulers, virtual manipulatives, and concrete
geometric shapes (e.g., pattern blocks, three-dimensional
solids). Students understand which tools are the most
appropriate to use. For example, while measuring the length of
the hallway, students can explain why a yardstick is more
appropriate to use than a ruler.

MP.6 Attend to precision. As children begin to develop their
mathematical communication skills, they try to use clear and
precise language in their discussions with others and when they
explain their own reasoning. Second grade students
communicate clearly, using grade-level appropriate vocabulary
accurately and precise explanations and reasoning to explain
their process and solutions. For example, while measuring an
object, students carefully line up the tool correctly to get an
accurate measurement. During tasks involving number sense,
students consider if their answer is reasonable and check their
work to ensure the accuracy of solutions.

MP.7 Look for and make use of structure. Second grade
students look for patterns and structures in the number system.
For example, students notice number patterns within the tens
place as they connect skip counting by 10s to corresponding
numbers on a 100s chart. Students see structure in the base-ten
number system as they understand that 10 ones equal a ten,
and 10 tens equal a hundred. Students adopt mental math
strategies based on patterns (making ten, fact families, doubles).
They use structure to understand subtraction as a missing
addend problems (e.g., 50 - 33 = ? can be written as 33 + ? = 50
and can be thought of as “How much more do I need to add to
33 to get to 50?”)

MP.8 Look for and express regularity in repeated reasoning.
Second grade students notice repetitive actions in counting and
computation (e.g., number patterns to skip count). When
children have multiple opportunities to add and subtract, they
look for shortcuts, such as using estimation strategies and then
adjust the answer to compensate. Students continually check
for the reasonableness of their solutions during and after
completing a task by asking themselves, “Does this make
sense?”
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Grade 2 Continued
(NOTE) Resources Created by Organizations from Outside of Ohio

Some resources were created by professional organizations outside of Ohio and are not guaranteed to fully align to the Ohio Learning Standards for Mathematics.
When reviewing these resources, educators can use the expectations for learning and content elaborations contained in the Model Curriculum to help make
determinations on whether to use the materials with their instruction.

Additional Content/Informational Resources

e ODE Newly Revised Standards (Second Grade) - Provide learning outcomes for the end of the Second Grade academic year.
e ODE Math Resources Grades PK-5 - Resources packed through ODE specific to mathematics and grade levels.
e Achieve the Core - These guides will help educators understand and implement the mathematics standards. They can use the guides as they observe
teachers giving instruction and provide them with feedback that supports their planning and reflection.
e K-8 Content Emphases
e K - 8 Instructional Practice Guide
e Arizona Progressions - These narrative documents describe the typical learning progression of a topic, informed by both research on children’s cognitive
development and the logical structure of mathematics.
e Equip — Provides educators with tools to identify high-quality materials for use in classrooms and national examples of high-quality materials aligned to
the standards
e The Educators Evaluating the Quality of Instructional Products (EQuIP) Rubric provides criteria to measure alignment and overall quality of lessons and
units.
e |llustrative Mathematics — This site illustrates the range and types of mathematical work that students should experience as teachers use Ohio's
Learning Standards in Mathematics. It also presents other tools supporting standards-based instruction.
e Depth of Knowledge information posted by ODE
e Progression Videos of “How” students build math knowledge

Instructional Resources

e Erikson Institute Early Math Collaborative - Developmentally aligned information and instructional activities.

e Teaching Channel - Provides guiding questions to use during planning and instruction. Classroom videos model best practices. Learning activities
showcase rigorous problems that deepen conceptual understanding.

e YouCubed — Showcases research-based teaching methods, mathematics tasks, videos and ideas on how to bring about high levels of student
engagement.

e National Library of Virtual Manipulatives - The site contains manipulatives and concept tutorials across the grade bands.

e Inside Mathematics - Educators can find exemplary standards-based lesson ideas on this site, as well as classroom videos. Teachers interested in the
lessons can search under “performance task” for lesson ideas organized by grade and course.

e |lluminations - This project by the National Council of Teachers of Mathematics provides quality lessons and interactive resources for teaching and
learning mathematics.

e Resources for 3-Act Math Class (Choose appropriateness for your grade level. These are tasks that foster mathematical modeling.
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Grade 2 Continued

Dan Meyer Graham Fletcher Robert Kaplinsky
Andrew Stadel John Stevens Michael Fenton
Geoff Krall Jon Orr Kyle Pearce

Steve Wyborney - Awesome web page for elementary. You will find popular activities (Splat, Hundred Maze, Subitizing, Tile Area, Esti mystery)
MCTM Collection of Cognitively Demanding Tasks - Amazing collection of web resources for finding those rich multidimensional math tasks.
Number Talks-provide video resources about how to engage students in mathematical conversation using mental math to solve problems.

o Building Number Sense (Jo Boaler, Ruth Parker, Sherry Parrish)

o Inside Mathematics Number Talks
Fraction Talks - Subitize or Don’t, but these awesome pictures open up a world of fraction understanding based on the relationship between a
numerator/denominator while the students are quantifying the value the entire time.
Visual Patterns - great site for students to think algebraically and build expression to model the world with mathematics.
Clothesline Math - if you have not installed your class clothesline, get on it. What an amazing resource.
Which one does not belong- Great resource with low floor and high ceiling. Getting the reluctant math student to contribute early. Kids love these.

Assessment Resources

Assessment data can be collected in many forms. In most cases understanding where students are in their learning pathway is about listening to their thinking
during a Number Talk, rich tasks, solution pathways used in curricular work, etc. Understanding student thinking towards a specific goal will be more impactful than
focusing on what they know or don‘t know. A sound use of formative assessment (conversations, observations, written, thinking) in real time can offer much more
instructional information than any given assessment.

(Caution, please use assessments that are designed to actually perform the action you are calling on it to provide. For example, do not use a universal screener as a
diagnostic. It is important that all stakeholders understand Universal Screeners, Benchmarks, Progress Monitors, Diagnostics, Growth Measures, Adaptive...and the
pedagogical consequences of using inappropriately)

Ohio Department of Education Approved Vendor Assessments

Ohio Diagnostic Assessments (Screeners/Full Measures) - provides screeners and benchmark tools to measure understanding of content.
AIMS - Assessment of Early Numeracy - provides developmentally appropriate measures for Kindergarten. Assessment purposes include
universal screener, benchmark, and progress monitor.

Depth of Knowledge Sample Problems - Sample assessment items or tasks aligned to DOK levels.

Depth of Knowledge - Website with information on building assessments using Depth of Knowledge

Cognition-Based Assessment - Assessments used for diagnostic purposes. Used to develop targeted interventions with aligned interventions.
Best used as an interview.

AIMS plus - Universal screener, benchmark and progress monitor

Math Recovery / Math AddVantage - Diagnostic assessment and targeted activities up through 5th grade

*Struggle is a situation and should not become an identity. We need to ensure mindful, appropriate responses to all assessment.

Back to Top 22



https://docs.google.com/spreadsheet/pub?key=0AjIqyKM9d7ZYdEhtR3BJMmdBWnM2YWxWYVM1UWowTEE&output=html
http://gfletchy.com/3-act-lessons/
http://robertkaplinsky.com/lessons/
https://docs.google.com/spreadsheet/ccc?key=0AkLk45wwjYBudG9LeXRad0lHM0E0VFRyOEtRckVvM1E#gid=0
https://wyrmath.wordpress.com/
http://reasonandwonder.com/lessons/
http://emergentmath.com/my-problem-based-curriculum-maps/
http://mrorr-isageek.com/3-act-problems/
https://tapintoteenminds.com/3acts-by-author/kylepearce/
https://stevewyborney.com/
https://www.mictm.org/index.php/resources/rich-math-tasks
http://buildingnumbersense.blogspot.com/p/number-talk-videos.html
https://www.insidemathematics.org/classroom-videos/number-talks
http://fractiontalks.com/
http://www.visualpatterns.org/
https://clotheslinemath.com/
http://wodb.ca/numbers.html
http://education.ohio.gov/Topics/Teaching/Educator-Evaluation-System/Ohio-s-Teacher-Evaluation-System/OTES-1-0/Student-Growth-Measures/Approved-List-of-Assessments
http://education.ohio.gov/Topics/Testing/Diagnostic-Assessments/New-Diagnostic-Assessments-List
https://www.pearsonassessments.com/professional-assessments/blog-webinars/blog/2017/05/early-numeracy-assessments.html
https://www.centralriversaea.org/wp-content/uploads/2017/03/Math-K.pdf
http://education.ohio.gov/Topics/Learning-in-Ohio/Mathematics/Resources-for-Mathematics/Curriculum-and-Instruction-Resources-for-Mathemati
https://www.heinemann.com/products/e04346.aspx
https://www.pearsonassessments.com/professional-assessments/digital-solutions/aimsweb/about.html
https://www.mathrecovery.org/

What Students Learn (Critical Areas/Big Ideas)
ODE Critical Areas of Focus

Critical Area 1: Developing and understanding of multiplication and division and
strategies for multiplication and division within 100

Students develop an understanding of the meanings of multiplication and division of whole numbers
through activities and problems involving equal-sized groups, arrays, and area models; multiplication is
finding an unknown product, and division is finding an unknown factor in these situations. For
equal-sized group situations, division can require finding the unknown number of groups or the
unknown group size. Students use properties of operations to calculate products of whole numbers,
using increasingly sophisticated strategies based on these properties to solve multiplication and
division problems involving single-digit factors. By comparing a variety of solution strategies, students
learn the relationship between multiplication and division.

Critical Skills from 2nd Grade that Connect to 3rd grade
ODE Progressions

2nd Grade
e Work with equal groups of objects to gain foundations for multiplication (2.0A.3,4)
e Understand place value (2.NBT.1,2,3,4)
e Use place value understanding and properties of operations to add and subtract (2.NBT.5,6,7,8,9)
e Relate addition and subtraction to length(2.MD.5,6)
Information obtained from:
Ohio’s K-8 Learning Progressions

3rd Grade

e Represent and solve problems involving multiplication and division (3.0A.1,2,3,4)

e Understand properties of multiplication and the relationship between multiplication and division
(3.0A.5,6)
Multiply and divide within 100 (3.0A.7)
Solve problems involving the four operations, and identify and explain patterns in arithmetic (3.0A.8,9)
Use place value understanding and properties of operations to perform multi-digit arithmetic (3.NBT.3)
Geometric measurement: understand concepts of area and relate area to multiplication and to addition
(3.MD.7)
Information obtained from:
Ohio’s K-8 Learning Progressions

How to Facilitate Learning

(We believe students should be doing the
thinking)

PDF Executive Summary of NCTM’s
Principles to Actions

(The big picture of what our students
deserve)

Grade 3 Model Curriculum
(Instructional supports coming soon)

Teaching for Robust Learning (Tru)
Framework

(Explore the five dimensions of powerful
classrooms)

Restarting School: Planning for
Acceleration in 20/21

(Embedding missed content into current
grade level material)

Nix the Tricks
(Ideas for teaching concepts mathematically
to help students learn)

3rd Grade Standards for Mathematical
Practice
(Imagine these are your instructional goals;
the content standards are the vehicle you
use to get students behaving
mathematically)

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

In third grade, mathematically proficient
students know that doing mathematics involves
solving problems and discussing how they
solved them. Students explain to themselves the
meaning of a problem and look for ways to
solve it. Students may use concrete objects,
pictures, or drawings to help them
conceptualize and solve problems, such as “Jim
purchased 5 packages of muffins. Each package
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Grade 3 Continued

Critical Area 2: Developing understanding of fractions, especially unit fractions
(fractions with numerator 1)

Students develop an understanding of fractions, beginning with unit fractions. Students view fractions
in general as being built out of unit fractions, and they use fractions along with visual fraction models
to represent parts of a whole. Students understand that the size of a fractional part is relative to the size
of the whole. For example, 1/2 of the paint in a small bucket could be less paint than 1/3 of the paint in a
larger bucket, but 1/3 of a ribbon is longer than 1/5 of the same ribbon because when the ribbon is
divided into 3 equal parts, the parts are longer than when the ribbon is divided into 5 equal parts.
Students are able to use fractions to represent numbers equal to, less than, and greater than one. They
solve problems that involve comparing fractions by using visual fraction models and strategies based
on noticing equal numerators or denominators.

Critical Skills from 2nd Grade that Connect to 3rd grade
ODE Progressions

2nd Grade

e Reason with shapes and their attributes (2.G.3)

Information obtained from:

Gojak, L. and Miles, R.(2016). The common core mathematics companion, grades 3-5. Thousand Oaks: Corwin, p. 114.
e Represent and interpret data (2.MD.9,10)

Information obtained from:

Ohio’s K-8 Learning Progressions

3rd Grade
e Develop understanding of fractions as numbers (3.NF.1,2,3)

e Represent and interpret data (3.MD.4)
Information obtained from:
Ohio’s K-8 Learning Progressions

Critical Area 3: Developing understanding of the structure of rectangular arrays and
of area

Students recognize area as an attribute of two-dimensional regions. They measure the area of a shape
by finding the total number of same-size units of area required to cover the shape without gaps or
overlaps, a square with sides of unit length being the standard unit for measuring area. Students
understand that rectangular arrays can be decomposed into identical rows or into identical columns.
By decomposing rectangles into rectangular arrays of squares, students connect area to multiplication,
and justify using multiplication to determine the area of a rectangle.

contained 3 muffins. How many muffins did
Jim purchase?” or “Describe another situation
where there would be 5 groups of 3 or 5 x 3.”
Students may check their thinking by asking
themselves, “Does this make sense?” Students
listen to other students’ strategies and are able
to make connections between various methods
for a given problem.

MP.2 Reason abstractly and quantitatively.
Third graders should recognize that a number
represents a specific quantity. They connect the
quantity to written symbols and create a logical
representation of the problem at hand,
considering both the appropriate units involved
and the meaning of quantities. For example:
students apply their understanding of the
meaning of the equal sign as “the same as” to
interpret an equation with an unknown. When
given 4 x = 40, they might think: ¢ 4 groups of
some number is the same as 40 ¢ 4 times some
number is the same as 40 * I know that 4 groups
of 10 is 40 so the unknown number is 10 * The
missing factor is 10 because 4 times 10 equals
40. Teachers might ask, “How do you know” or
“What is the relationship between the
quantities?” to reinforce students’ reasoning
and understanding.

MP.3 Construct viable arguments and
critique the reasoning of others. Students
may construct arguments using concrete
referents, such as objects, pictures, and
drawings. They refine their mathematical
communication skills as they participate in
mathematical discussions that the teacher
facilitates by asking questions such as “How did
you get that?” and “Why is that true?” Students
explain their thinking to others and respond to
others’ thinking. For example, after
investigating patterns on the 100s chart,
students might explain why the pattern makes
sense.

MP.4 Model with mathematics. Students
experiment with representing problem
situations in multiple ways including numbers,
words (mathematical language), drawing
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Grade 3 Continued

Critical Skills from 2nd Grade that Connect to 3rd grade
ODE Progressions

2nd Grade
e Measure and estimate lengths in standard units (2.MD.4)
e Relate addition and subtraction to length (2.MD.5,6)
e Reason with shapes and their attributes (2.G.1)
Information obtained from:
Ohio’s K-8 Learning Progressions

3rd Grade
e Geometric measurement: understand concepts of area and relate area to multiplication and to addition
(3.MD.5,6,7)

e Geometric measurement: recognize perimeter as an attribute of plane figures and distinguish between
linear and area measures (3.MD.8)
e Reason with shapes and their attributes (3.G.2)
Information obtained from:
Ohio’s K-8 Learning Progressions

Critical Area 4: Describing and analyzing two-dimensional shapes.

Students describe, analyze, and compare properties of two-dimensional shapes. They compare and
classify shapes by their sides and angles, and connect these with definitions of shapes. Students also
relate their fraction work to geometry by expressing the area of part of a shape as a unit fraction of the
whole.

Critical Skills from 2nd Grade that Connect to 3rd grade
ODE Progressions

2nd Grade
e Reason with shapes and their attributes (2.G.1, 3)
Information obtained from:
Gojak, L. and Miles, R. (2016). The common core mathematics companion, grades 3-5. Thousand Oaks: Corwin, p. 114.

3rd Grade

e Reason with shapes and their attributes (3.G.1)

e Develop an understanding of fractions as numbers (3.NF.1,2,3)
Information obtained from:
Ohio’s K-8 Learning Progressions

pictures, using objects, acting out, making a
chart, list, or graph, creating equations, etc.
Students need opportunities to connect the
different representations and explain the
connections. They should be able to use all of
these representations as needed. Third graders
should evaluate their results in the context of
the situation and reflect on whether the results
make sense For example, students use various
contexts and a variety of models (e.g., circles,
squares, rectangles, fraction bars, and number
lines) to represent and develop understanding
of fractions. Students use models to represent
both equations and story problems and can
explain their thinking. They evaluate their
results in the context of the situation and reflect
on whether the results make sense. Students
should be encouraged to answer questions,
such as “What math drawing or diagram could
you make and label to represent the problem?”
or “What are some ways to represent the
quantities?”

MP.5 Use appropriate tools strategically.
Third graders consider the available tools
(including drawings and estimation) when
solving a mathematical problem and decide
when certain tools might be helpful. For
instance, they may use graph paper to find all
the possible rectangles that have a given
perimeter. They compile the possibilities into
an organized list or a table, and determine
whether they have all the possible rectangles.
Students should be encouraged to answer
questions such as, “Why was it

helpful touse __?”

MP.6 Attend to precision. As third graders
develop their mathematical communication
skills, they try to use clear and precise language
in their discussions with others and in their
own reasoning. They are careful about
specifying units of measure and state the
meaning of the symbols they choose. For
instance, when figuring out the area of a
rectangle they record their answers in square
units.
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Grade 3 Continued
Critical Area 5: Solving multi-step problems.

Students apply previous understanding of addition and subtraction strategies and algorithms to solve
multi-step problems. They reason abstractly and quantitatively by modeling problem situations with
equations or graphs, assessing their processes and results, and justifying their answers through mental
computation and estimation strategies. Students incorporate multiplication and division within 100 to
solve multi-step problems with the four operations.

Critical Skills from 2nd Grade that Connect to 3rd grade
ODE Progressions

2nd Grade

Represent and solve problems involving addition and subtraction (2.0A.1)
Understand place value (2.NBT.1,2,3,4)

Relate addition and subtraction to length (2.MD.5,6)

Work with time and money (2.MD.7,8)

e Represent and interpret data (2.MD.9.10)
Information obtained from:
Ohio’s K-8 Learning Progressions

3rd Grade
e Solve problems involving the four operations, and identify and explain patterns in arithmetic (3.0A.8)
e Use place value understanding and properties of operations to perform multi-digit arithmetic
(3.NBT.1,2)
e Solve problems involving money and measurement and estimation of intervals of time, liquid volumes,
and masses of objects (3.MD.1,2)
e Represent and interpret data (3.MD.3)
Information obtained from:
Ohio’s K-8 Learning Progressions

MP.7 Look for and make use of structure.
Students look closely to discover a pattern or
structure. For instance, students use properties
of operations (e.g., commutative and
distributive properties) as strategies to multiply
and divide.

Teachers might ask, “What do you notice when
___?” or “How do you know if something is a
pattern?

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

Students in third grade should notice repetitive
actions in computation and look for more
shortcut methods. For example, students may
use the distributive property as a strategy for
using products they know to solve products that
they don’t know. For example, if students are
asked to find the product of 7 x 8, they might
decompose 7 into 5 and 2 and then multiply 5 x
8 and 2 x 8 to arrive at 40 + 16 or 56. In
addition, third graders continually evaluate
their work by asking themselves, “Does this
make sense? Students should be encouraged to
answer questions, such as, “What is happening
in this situation?” or “What predictions or
generalizations can this pattern support?”

determinations on whether to use the materials with their instruction.

Additional Content/Informational Resources

(NOTE) Resources Created by Organizations from Outside of Ohio

Some resources were created by professional organizations outside of Ohio and are not guaranteed to fully align to the Ohjo Learning Standards for Mathematics.
When reviewing these resources, educators can use the expectations for learning and content elaborations contained in the Model Curriculum to help make

e ODE Newly Revised Standards (3rd Grade) - Provide learning outcomes for the end of the 3rd Grade academic year.
e ODE Math Resources Grades PK-5 - Resources packed through ODE specific to mathematics and grade levels.
e Achieve the Core - These guides will help educators understand and implement the mathematics standards. They can use the guides as they observe

teachers giving instruction and provide them with feedback that supports their planning and reflection.
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Grade 3 Continued

e feedback that supports their planning and reflection.
e K-8 Content Emphases
e K - 8 Instructional Practice Guide
e Arizona Progressions - These narrative documents describe the typical learning progression of a topic, informed by both research on children’s
cognitive development and the logical structure of mathematics.
e Equip — Provides educators with tools to identify high-quality materials for use in classrooms and national examples of high-quality materials aligned
to the standards
e The Educators Evaluating the Quality of Instructional Products (EQuIP) Rubric provides criteria to measure alignment and overall quality of lessons
and units.
e |llustrative Mathematics — This site illustrates the range and types of mathematical work that students should experience as teachers use Ohio's
Learning Standards in Mathematics. It also presents other tools supporting standards-based instruction.
e Depth of Knowledge information posted by ODE
e Progression Videos of “How” students build math knowledge

Instructional Resources

e Teaching Channel - Provides guiding questions to use during planning and instruction. Classroom videos model best practices. Learning activities
showcase rigorous problems that deepen conceptual understanding.

e YouCubed — Showcases research-based teaching methods, mathematics tasks, videos and ideas on how to bring about high levels of student
engagement.

e National Library of Virtual Manipulatives - The site contains manipulatives and concept tutorials across the grade bands.

e Inside Mathematics - Educators can find exemplary standards-based lesson ideas on this site, as well as classroom videos. Teachers interested in
the lessons can search under “performance task” for lesson ideas organized by grade and course.

e llluminations - This project by the National Council of Teachers of Mathematics provides quality lessons and interactive resources for teaching and
learning mathematics.

e Resources for 3-Act Math Class (Choose appropriateness for your grade level. These are tasks that foster mathematical modeling.

Dan Meyer Graham Fletcher Robert Kaplinsky
Andrew Stadel John Stevens Michael Fenton
Geoff Krall Jon Orr Kyle Pearce

e Steve Wyborney - Awesome web page for elementary. You will find popular activities (Splat, Hundred Maze, Subitizing, Fraction Splat, Primary Tile,
Tile Area, Esti mystery)
MCTM Collection of Cognitively Demanding Tasks - Amazing collection of web resources for finding those rich multidimensional math tasks.
Number Talks-provide video resources about how to engage students in mathematical conversation using mental math to solve problems.
o Building Number Sense (Jo Boaler, Ruth Parker, Sherry Parrish)
o Inside Mathematics Number Talks
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3rd Grade Continued

e Fraction Talks - Subitize or Don’t, but these awesome pictures open up a world of fraction understanding based on the relationship between a
numerator/denominator while the students are quantifying the value the entire time.

Visual Patterns - great site for students to think algebraically and build expression to model the world with mathematics.

Clothesline Math - if you have not installed your class clothesline, get on it. What an amazing resource.

Which one does not belong- Great resource with low floor and high ceiling. Getting the reluctant math student to contribute early. Kids love these.

Estimation 180-great site to have students work on estimation skills

Would You Rather- students are given a prompt and are asked to select a path and justify their response

Open Middle-problems that allow multiple ways to approach to solve problems, requiring higher Depth of Knowledge

Numberless Word Problems-numberless word problems are designed to provide scaffolding that allows students the opportunity to develop a better
understanding of the underlying structure of word problems

e DESMOS Activities (Grades 3-5)-these activities are designed for playful exploration of mathematical ideas

Assessment Resources

Assessment data can be collected in many forms. In most cases understanding where students are in their learning pathway is about listening to their thinking
during a Number Talk, rich tasks, solution pathways used in curricular work, etc. Understanding student thinking towards a specific goal will be more impactful
than focusing on what they know or don't know. A sound use of formative assessment (conversations, observations, written, thinking) in real time can offer much
more instructional information than any given assessment.

(Caution, please use assessments that are designed to actually perform the action you are calling on it to provide. For example, do not use a universal screener as
a diagnostic. It is important that all stakeholders understand Universal Screeners, Benchmarks, Progress Monitors, Diagnostics, Growth Measures, Adaptive...and
the pedagogical consequences of using inappropriately)

ODE Grade 3 Testing Resources

Ohio Department of Education Approved Vendor Assessments

Depth of Knowledge - Website with information on building assessments using Depth of Knowledge

Cognition-Based Assessment - Assessments used for diagnostic purposes. Used to develop targeted interventions with aligned interventions. Best
used as an interview.

AIMS plus - Universal screener, benchmark and progress monitor

e Math Recovery / Math AddVantage - Diagnostic assessment and targeted activities up through 5th grade

*Struggle is a situation and should not become an identity. We need to ensure mindful, appropriate responses to all assessment.
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Grade 4

What Students Learn (Critical Areas/Big Ideas)
ODE Critical Areas of Focus

Critical Area 1: Developing an understanding and fluency with multi-digit
multiplication, and developing understanding of dividing to find quotients
involving multi-digit dividends as part of effectively and efficiently
performing multi-digit arithmetic.

Students generalize their understanding of place value to 1,000,000, understanding the
relative sizes of numbers in each place. They apply their understanding of models for
multiplication (equal-sized groups, arrays, and area models), place value, and properties of
operations, in particular the distributive property, as they develop, discuss, and use efficient,
accurate, and generalizable methods to compute products of multi-digit whole numbers.
Depending on the numbers and the context, they select and accurately apply appropriate
methods to estimate or mentally calculate products. They develop fluency with efficient
procedures for multiplying whole numbers; understand and explain why the procedures
work based on place value and properties of operations; and use them to solve problems.
Students apply their understanding of models for division, place value, properties of
operations, and the relationship of division to multiplication as they develop, discuss, and
use efficient, accurate, and generalizable procedures to find quotients involving multi-digit
dividends. They select and accurately apply appropriate methods to estimate and mentally
calculate quotients, and interpret remainders based upon the context. Students efficiently
and effectively add and subtract multi-digit whole numbers.

Critical Skills from 3rd Grade that Connect to 4th grade
ODE Progressions

3rd Grade

Represent and solve problems involving multiplication and division. (3.0A.1,2,3,4)
Understand properties of multiplication and the relationship between multiplication and
division. (3.0A.5,6)

Multiply and divide within 100. (3.0A.7)

Solve problems involving the four operations, and identify and explain patterns in
arithmetic. (3.0A.8)

Use place value understanding and properties of operations to perform multi-digit
arithmetic. A range of strategies and algorithms may be used. (3.NBT.1,2,3)

Solve problems involving money and measurement and estimation of intervals of time,
liquid volumes, and masses of objects (3.MD.1,2)

Geometric measurement: understand concepts of area and relate area to multiplication and
to addition (3.MD.5,6,7)

How to Facilitate Learning
(We believe students should be doing the thinking)

PDF Executive Summary of NCTM’s Principles to
Actions
(The big picture of what our students deserve)

Grade 4 Model Curriculum
(Instructional supports coming soon)

Teaching for Robust L.earning (Tru) Framework

(Explore the five dimensions of powerful classrooms)

Restarting School: Planning for Acceleration in
20/21
(Embedding missed content into current grade level
material)

Nix the Tricks
(Ideas for teaching concepts mathematically to help
students learn)

4th Grade Standards for Mathematical Practice
(Imagine these are your instructional goals; the content
standards are the vehicle you use to get students
behaving mathematically)

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

In fourth grade, students know that doing mathematics
involves solving problems and discussing how they solved
them. Students explain to themselves the meaning of a
problem and look for ways to solve it. Fourth graders may
use concrete objects or pictures to help them conceptualize
and solve problems. They may check their thinking by asking
themselves, “Does this make sense?” They listen to the
strategies of others and will try different approaches. They
often will use another method to check their answers.
Students might use an equation strategy to solve the word
problem. For example, students could solve the problem
“Chris bought clothes for school. She bought 3 shirts for $12
each and a skirt for $15. How much money did Chris spend
on her new school clothes?” with the equation 3 x $12 + $15 =
aa. Fourth graders may use concrete objects or pictures to
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Grade 4 Continued

e Geometric measurement: recognize perimeter as an attribute of plane figures and
distinguish between linear and area measures. (3.MD.8)
Information obtained from:
Ohio’s K-8 Learning Progressions

4th Grade

e Use the four operations with whole numbers to solve problems. (4.0A.1,2,3)

e Gain familiarity with factors and multiples. (4.0A.4)

e Generalize place value understanding for multi-digit whole numbers less than or equal to
1,000,000. (4.NBT.1,2,3)

e Use place value understanding and properties of operations to perform multi-digit
arithmetic with whole numbers less than or equal to 1,000,000. (4.NBT.4,5,6)

e Solve problems involving measurement and conversion of measurements from a larger unit

to a smaller unit. (4.MD.2,3)
Information obtained from:
Ohio’s K-8 Learning Progressions

Critical Area 2: Developing an understanding of fraction equivalence,
addition and subtraction of fractions with like denominators, and
multiplication of fractions by whole numbers.

Students develop understanding of fraction equivalence and operations with fractions. They
recognize that two different fractions can be equal, e.g., 15/9 = 5/3, and they develop
methods such as using models for generating and recognizing equivalent fractions. Students
extend previous understandings about how fractions are built from unit fractions,
composing fractions from unit fractions, decomposing fractions into unit fractions, and
using the meaning of fractions and the meaning of multiplication to multiply a fraction by a
whole number. Students also solve problems involving measurement and conversion of
measurements by using fractions.

Critical Skills from 3rd Grade that Connect to 4th grade
ODE Progressions

3rd Grade
e Solve problems involving the four operations and identify and explain patterns in arithmetic
(3.0A.9)

e Develop understanding of fractions as numbers (3.NF.1,2,3)
e Represent and interpret data (3.MD.3,4)

Information obtained from:

Ohio’s K-8 Learning Progressions

help them conceptualize and solve problems. They may
check their thinking by asking themselves, “Does this
make sense?” They listen to the strategies of others and will
try different approaches. They often will use another method
to check their answers.

MP.2 Reason abstractly and quantitatively. Fourth graders
should recognize that a number represents a specific
quantity. They connect the quality to written symbols and
create a logical representation of the problem at hand,
considering both the appropriate units involved and the
meaning of quantities. They extend this understanding from
whole numbers to their work with fractions and decimals.
Students write simple expressions, record calculations with
numbers, and represent or round numbers using place value
concepts. Students might use base 10 blocks or drawings to
demonstrate 154 x 6, as 154 added six times, and develop an
understanding of the distributive property. For example: 154
x 6= (100 + 50 + 4)x 6 = (100 x 6) + (50 x 6) + (4 x 6) = 600 + 300
+24=924

MP.3 Construct viable arguments and critique the
reasoning of others. In fourth grade, students may construct
arguments using concrete referents, such as objects, pictures,
and drawings. They explain their thinking and make
connections between models and equations. They refine their
mathematical communication skills as they participate in
mathematical discussions involving questions like “How did
you get that?”, “Explain your thinking,” and “Why is that
true?” They not only explain their own thinking, but listen to
others’ explanations. Students explain and defend their
answers and solution strategies as they answer questions
that require an explanation. For example, “Vincent cuts 2
meters of string into 4 centimeter pieces for a craft. How
many pieces of string does Vincent have? Explain your
reasoning.” Students ask appropriate questions and they
decide if explanations make sense.

MP.4 Model with mathematics. Students experiment with
representing problem situations in multiple ways including
numbers, words (mathematical language), drawing pictures,
using objects, making a chart, list, or graph, creating
equations, etc. Students need opportunities to connect the
different representations and explain the connections. They
should be able to use all of these representations as needed.
Fourth graders should evaluate their results in the context of
the situation and reflect on whether the results make sense.
For example, students may use money (i.e. dollars and coins)
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Grade 4 Continued

4th Grade
e Generalize and analyze patterns (4.0A.5)
e Extend understanding of fraction equivalence and ordering limited to fractions with
denominators 2,3,4,5,6,8,10,12,and 100 (4.NF.1,2)
e Build fractions from unit fractions by applying and extending previous understandings of
operations on whole numbers limited to fractions with denominators 2,3,4,5,6,8,10,12, and
100 (Fractions need not be simplified (4.NF.3,4)
e Understand decimal notation for fractions, and compare decimal fractions limited to
fractions with denominators 2,3,4,5,6,8,10,12, and 100 (4.NF.5,6,7)
e Solve problems involving measurement and conversions of measurements from a larger
unit to a smaller unit (4.MD.1,2)
e Represent and interpret data (4.MD.4)
Information obtained from:
Ohio’s K-8 Learning Progressions

Critical Area 3: Understanding that geometric figures can be analyzed and
classified based on their properties, such as having parallel sides,
perpendicular sides, and particular angle measures.

Students describe, analyze, compare, and classify two-dimensional shapes. Through
building, drawing, and analyzing two-dimensional shapes, students deepen their
understanding of properties of two-dimensional objects and the use of them to solve
problems.

Critical Skills from 3rd Grade that Connect to 4th grade
ODE Progressions

3rd Grade
e Geometric measurement: understand concepts of area and relate area to multiplication and
to addition (3.MD.5,6,7)
e Reason with shapes and their attributes (3.G.1,2)
Information obtained from:
Ohio’s K-8 Learning Progressions

4th Grade
e Geometric measurement: understand concepts of angle and measure angles (4.MD.5,6,7)
e Draw and identify lines and angles, and classify shapes by properties of their lines and
angles (4.G.1,2)
Information obtained from:
Ohio’s K-8 Learning Progressions

or base10 blocks to solve the following problem: Elsie buys a
drink for $1.39 and a granola bar for $0.89. How much
change will she receive if she pays with a $5 bill?

MP.5 Use appropriate tools strategically. Fourth graders
consider the available tools (including estimation) when
solving a mathematical problem and decide when certain
tools might be helpful. For instance, they may use graph
paper, a number line, or base 10 blocks to represent,
compare, add, and subtract decimals to the hundredths.
Students in fourth grade use protractors to measure angles.
They use other measurement tools to understand the relative
size of units within a given system and express
measurements given in larger units in terms of smaller units.

MP.6 Attend to precision. As fourth graders develop their
mathematical communication skills, they try to use clear and
precise language in their discussions with others and in their
own reasoning. For instance, they may use graph paper or a
number line to represent, compare, add, and subtract
decimals to the hundredths. Students in fourth grade use
protractors to measure angles. They are careful about
specifying units of measure and state the meaning of the
symbols they choose. For instance, they use appropriate
labels when creating a line plot.

MP.7 Look for and make use of structure. In fourth grade,
students look closely to discover a pattern or structure. For
instance, students use properties of operations to explain
calculations (partial products model). They relate
representations of counting problems such as arrays and
area models to the multiplication principle of counting. They
generate number or shape patterns that follow a given rule
using two-column tables.

MP.8 Look for and express regularity in repeated
reasoning. Students in fourth grade should notice repetitive
actions in computation to make generalizations. Students use
models to explain calculations and understand how
algorithms work. They also use models to examine patterns
and generate their own algorithms. For example, students
use visual fraction models to write equivalent fractions.
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Grade 4 Continued

(NOTE) Resources Created by Organizations from Outside of Ohio

Some resources were created by professional organizations outside of Ohio and are not guaranteed to fully align to the Ohijo Learning Standards for Mathematics.
When reviewing these resources, educators can use the expectations for learning and content elaborations contained in the Model Curriculum to help make
determinations on whether to use the materials with their instruction.

Additional Content/Informational Resources

ODE Newly Revised Standards (4th Grade) - Provide learning outcomes for the end of the 4th Grade academic year.
ODE Math Resources Grades PK-5 - Resources packed through ODE specific to mathematics and grade levels.
Achieve the Core - These guides will help educators understand and implement the mathematics standards. They can use the guides as they observe
teachers giving instruction and provide them with feedback that supports their planning and reflection.

e K-8 Content Emphases

e K - 8 Instructional Practice Guide
Arizona Progressions - These narrative documents describe the typical learning progression of a topic, informed by both research on children’s cognitive
development and the logical structure of mathematics.
Equip — Provides educators with tools to identify high-quality materials for use in classrooms and national examples of high-quality materials aligned to
the standards
The Educators Evaluating the Quality of Instructional Products (EQuIP) Rubric provides criteria to measure alignment and overall quality of lessons and
units.
lllustrative Mathematics — This site illustrates the range and types of mathematical work that students should experience as teachers use Ohio's
Learning Standards in Mathematics. It also presents other tools supporting standards-based instruction.
Depth of Knowledge information posted by ODE
Progression Videos of “How” students build math knowledge

Instructional Resources

Teaching Channel - Provides guiding questions to use during planning and instruction. Classroom videos model best practices. Learning activities
showcase rigorous problems that deepen conceptual understanding.

YouCubed — Showcases research-based teaching methods, mathematics tasks, videos and ideas on how to bring about high levels of student
engagement.

National Library of Virtual Manipulatives - The site contains manipulatives and concept tutorials across the grade bands.

Inside Mathematics - Educators can find exemplary standards-based lesson ideas on this site, as well as classroom videos. Teachers interested in the
lessons can search under “performance task” for lesson ideas organized by grade and course.

llluminations - This project by the National Council of Teachers of Mathematics provides quality lessons and interactive resources for teaching and
learning mathematics.

Resources for 3-Act Math Class (Choose appropriateness for your grade level. These are tasks that foster mathematical modeling.

Dan Meyer Graham Fletcher Robert Kaplinsky
Andrew Stadel John Stevens Michael Fenton
Geoff Krall Jon Orr Kyle Pearce
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https://wyrmath.wordpress.com/
http://reasonandwonder.com/lessons/
http://emergentmath.com/my-problem-based-curriculum-maps/
http://mrorr-isageek.com/3-act-problems/
https://tapintoteenminds.com/3acts-by-author/kylepearce/

Grade 4 Continued
e Steve Wyborney - Awesome web page for elementary. You will find popular activities (Splat, Hundred Maze, Subitizing, Fraction Splat, Primary Tile, Tile
Area, Esti mystery)
MCTM Collection of Cognitively Demanding Tasks - Amazing collection of web resources for finding those rich multidimensional math tasks.
Number Talks-provide video resources about how to engage students in mathematical conversation using mental math to solve problems.
o Building Number Sense (Jo Boaler, Ruth Parker, Sherry Parrish)
o Inside Mathematics Number Talks
e Fraction Talks - Subitize or Don’t, but these awesome pictures open up a world of fraction understanding based on the relationship between a
numerator/denominator while the students are quantifying the value the entire time.
Visual Patterns - great site for students to think algebraically and build expression to model the world with mathematics.
Clothesline Math - if you have not installed your class clothesline, get on it. What an amazing resource.
Which one does not belong- Great resource with low floor and high ceiling. Getting the reluctant math student to contribute early. Kids love these.
Estimation 180-great site to have students work on estimation skills
Would You Rather- students are given a prompt and are asked to select a path and justify their response
Open Middle-problems that allow multiple ways to approach to solve problems, requiring higher Depth of Knowledge
Numberless Word Problems-numberless word problems are designed to provide scaffolding that allows students the opportunity to develop a better
understanding of the underlying structure of word problems
e DESMOS Activities (Grades 3-5)-these activities are designed for playful exploration of mathematical ideas

Assessment Resources

Assessment data can be collected in many forms. In most cases understanding where students are in their learning pathway is about listening to their thinking
during a Number Talk, rich tasks, solution pathways used in curricular work, etc. Understanding student thinking towards a specific goal will be more impactful than
focusing on what they know or don‘t know. A sound use of formative assessment (conversations, observations, written, thinking) in real time can offer much more
instructional information than any given assessment.

(Caution, please use assessments that are designed to actually perform the action you are calling on it to provide. For example, do not use a universal screener as a
diagnostic. It is important that all stakeholders understand Universal Screeners, Benchmarks, Progress Monitors, Diagnostics, Growth Measures, Adaptive...and the
pedagogical consequences of using inappropriately)

ODE Grade 4 Testing Resources

Ohio Department of Education Approved Vendor Assessments

Depth of Knowledge - Website with information on building assessments using Depth of Knowledge

Cognition-Based Assessment - Assessments used for diagnostic purposes. Used to develop targeted interventions with aligned interventions. Best used
as an interview.

AIMS plus - Universal screener, benchmark and progress monitor

e Math Recovery / Math AddVantage - Diagnostic assessment and targeted activities up through 5th grade

*Struggle is a situation and should not become an identity. We need to ensure mindful, appropriate responses to all assessment.
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