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Presenter
Presentation Notes
The first session of this series is focused on the content standards.  The Connecticut Core Standards are more rigorous standards and therefore there are shifts that required to appropriately attend to the standards.


@Learning Targets

e Participants will gain a deeper understanding of
the CCS-Math instructional shifts of focus,
coherence, and rigor.

e Participants will deepen their knowledge and
understand the importance of Connecticut Core
Standards (CCS) aligned instruction.

e Participants will gain a clear vision of how the
CCS should look in practice within the
mathematics classroom
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Presentation Notes
Throughout the course of today’s session you will gain a deep understanding of the shift required of the Connecticut Core Standards in Math.  In addition, you will understand why it is important to ensure that instruction is aligned to these standards, and finally you will learn how to identify the Connecticut Core Standards for math in practice to support the teachers in your buildings.


The Shifts for
CCS - Math
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Presentation Notes
There are three shifts required by the standards and we will take a deep dive into each of these shifts today.


The Need for Change

* High college remediation rates
e Staghant academic progress

e Larger gap with international peers
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Presentation Notes
Before we do that, it is important to understand why this is needed.  In 2009, in the ACT National Curriculum Survey 89% of high school teachers thought students were prepared for entry-level college math courses, while only 26% of postsecondary math instructors agreed. This along with conclusions from Trends in International Mathematics and Science Study (TIMMS) as well as other studies of high-performing countries that indicated the United States had stagnant academic progress and were lagging further behind our international peers, was the catalyst for a change in how we were educating our students in mathematics.  In response to this need, the Council of Chief State School Officers (CCSSO) and the National Governors Association Center coordinated a state-led effort to develop the Common Core State Standards. This was done because there was a need to set high-quality academic standards that ensured all students graduating form high school had the skills and knowledge necessary to succeed in college, career and life. 


“Three Instructional Shifts for
CCS - Mathematics

Focus on the Standards; teach less but for understanding.

Coherence - Carefully connect the learning within and
across grades so that students can build new
understanding on foundations built in previous years.

Rigor — Means a balance of solid conceptual understanding,

procedural skill and fluency, and application of skills in
problem solving situations.
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Presentation Notes
The Connecticut Core  Standards for Math are comprised of both the standards for math practice and the standards for math content.  These standards lead to the three instructional of focus, coherence and rigor. These shifts help frame the way for changes in curriculum, instructional practice, and assessment to achieve alignment with the standards.   The first shift we will look at is that of focus.


The Shape of Math
in A+ Countries
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1Schmidt, Houang, & Cogan, “A Coherent Curriculum: The Case of Mathematics.” (2002).
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Presentation Notes
Big Idea:  Use a visual to highlight the difference between how math is taught in high-performing countries and how math was taught in the US

Talking Points:
You can visually see that the overall shape of math topics in A+ countries and those typical in the US (pre-Common Core) is different. 
There are no detailed labels here as to not detract from the goal. That being said, each row is a math topic, like fractions, or congruence.
In 2/3rds of the high-performing countries, the foundations are laid and then further knowledge is built on them. The design principle is focus and coherent progressions. On the contrary, in the U.S., the design principle is to teach everything every year that can possibly be taught, as well as many things that cannot.
In 2/3rds of the high-performing countries, note the amount of time that is spent in grades 1-3 on so few topics and the return on that investment of instructional minutes in middle school. It is easy to see the uniqueness of each grade level as opposed to the nearly identical grade levels in the U.S.
This graph makes clear that to have focused materials, we have to get rid of some topics.

Background information:  The A+ countries were identified as Singapore, Korea, Japan, Hong Kong, Belgium (Flemish-speaking), and the Czech Republic based on grade 8 math scores.  For more information, see https://www.aft.org/sites/default/files/periodicals/curriculum.pdf


B
Focus Through Domains

Table 1. The Pre-CCSSM Strand Picture of Mathematical Content

Number

Algebra

Geometry

Measurement

Data Analysis and Probability

prek K 1 2 3 4 5 & 7 8 9-12

Table 2. The CCSSM Domain Picture of Mathematical Content

C&C

Operations and Algebraic Thinking Expressions and Equations

Number and Operations—Base Ten The Number System
Number and Operations— §°'i°s e .

- roportional Functions

Fractions Relationships

Measurement and Data Statistics and Probability

Geometry

K ] 2 3 4 5 ) 7 8
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Presentation Notes
While the previous graphic did not contain any specific math content, we can see on this slide how the content by grade level has changed with the Connecticut Core Standards.
Big Idea: The domain-level organization of the Standards is a helpful way to see the focus required.

Talking Points:
The two tables give the big picture of the way that content is organized in the CCSS, and how it shifted from past versions.
The top table shows the traditional domain organization of mathematical standards.  All 5 domains were equally important in all grades K-8.
The bottom table shows the reorganization under CCSS.
The color-coding shows how the domain of Number has been split up into multiple domains within K-5 in order to emphasize the importance of this work in the elementary grades.  The green shading shows that Algebra has been turned into the major focus of the middle school grades.  Everything is no longer created equal.

Background information:  This graphic comes from Jason Zimba’s article <http://achievethecore.org/content/upload/What%20Content%20is%20Visibly%20Emphasized%20in%20the%20CCSSM.pdf>




'S
Shift 1: Focus

Focus
strongly
where the
Standards
focus

v Narrow the scope of content

v Focus deeply on what is
emphasized in the Standards

v Move away from "mile wide,
inch deep"”

v Less topic coverage can be
associated with higher scores on
those topics covered
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Presentation Notes
Big Idea: Review of the shift of Focus.

Talking Points: (corresponds to each bullet on the slide)
Significantly narrow the scope of content and deepen how time and energy is spent in the math classroom. This is that notion of “the power of the eraser.” We don’t focus and do less just to do less; we focus to allow the time to go more deeply into content.  
Focus deeply on what is emphasized in the Standards, so that students gain strong foundations. Rather than skating through a lot of topics (covering the curriculum), there are fewer topics on the list– but the expectations in those topics are much deeper.  Without focus, deep understanding of core math concepts for all students cannot be realized. Relate to Algebra and HS graduation.
Move away from "mile wide, inch deep" curricula. Many math teachers in the U.S. can relate to a “mile wide, inch deep” curriculum where instruction feels rushed.  Prior to CCSSM, teachers might even realize that students don’t have a solid understanding and move on anyway, due to the pressure to cover everything.  
“Less topic coverage can be associated with higher scores on those topics covered because students have more time to master the content that is taught.”     -Ginsburg, et al., 2005
(Summary information for the slide.)  The Trends in International Math and Science Study (TIMSS) not only ranks assessment performance of many industrialized nations, but also analyzes the education systems of those countries.  It showed that curriculum in the U.S. “covers” far more topics than those countries that significantly outperform us. In fact, the TIMSS study revealed that in grade 4, high scoring Hong Kong covered only 52% of the topics assessed in TIMSS. However, the U.S., on average, covered 83%. In the U.S. we have been covering more topics with the net result of learning less about them. In essence, we need to “go slow to go fast”- when students have a deep understanding of major topics, they are able to make connections and figure out problems, even those they haven’t been explicitly taught. 



'S
Levels of Focus

First level of focus: Knowing what is to be taught
at each grade level and what is not.

e Serve as the foundation for the grade

e Essential mathematical ideas for each grade
level

 Narrow the scope of content and deepen how
time and energy is spent in the math
_classroom
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Presentation Notes
Focus is not only understanding what is to be taught at your grade level, but also what is not.  It is very easy to hold onto topics we like, but this can actually hurt the grade level focus.


%ritical Areas at Each Grade & ]

e 2 to 4 critical areas are identified at each
grade from K-8

e Qutline the essential mathematical ideas for
each grade level

 Form a firm foundation on which to build
concepts and procedures in later years
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Presentation Notes
The first shift is focus.  These critical areas should act as the foundation for the grade.

In your folder you will see a worksheet for Focus where the Standards Focus.  Please take a moment and determine which 2 areas at each grade level are the focus.



o

How Did You Do?

Understand meaning of addition and

multiplication

Compare numbers Use ta .
subtraction

Measure lengths indirectly and Create an att
Add and subtract within 20 . ] & . y

by iterating length units seq
Work with equal groups of :

. . . Identify [i wo
objects to gain foundations for Understand place value :
onal figures

Multiply and divide within 100

Iden asur

nd distributio

Develop understanding of fractions as
. numbers

inate plane

Generalize place value
understanding for multi-digit
whole numbers

Extend understanding of fraction
equivalence and ordering

d calc

= >

ili single ev

Understand the place value
system

Apply and extend previous
understandings of multiplication and
division to multiply and divide fractions

Understand ratio concepts and
use ratio reasoning to solve

—

problems

i d utilize rules
divisibili

Apply and extend previous
understandings of arithmetic to algebraic
expressions

Apply and extend previous
understandings of operations
with fractions to add, subtract,
multiply, and divide rational
numbers

Use properties of operations to
generate equivalent expressions

Generate
ve problems

3 tandard-form of a linea Define, evaluate, and compare Understand and apply the Pythagorean
e functions Theorem
Quadratic inecualities Linear and quadratic functions Creating equations to model situations

Exponential and logarithmic
functions

Iw-<ming functions to model situations
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Answers to focus activity


'S
Levels of Focus

Second level of focus: Knowing the major work
of each grade.

* Not all content is emphasized equally
e Directly related to the critical areas

 Majority of the time should be dedicated to
the major work of the grade
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Presentation Notes
Knowing what is and what is not taught at a particular grade level is important.  Beyond this it is also important to understand the major work of the grade.  Each grade has some standards that are considered additional or supporting, this does not mean they are only taught if time permits, but rather the time spent or how they are taught needs to be adjusted to enhance the major work of the grade.


B
Cluster Emphases P

Student Achievement Partners (SAP)
* Non-profit founded by three of the contributing authors of CCSSM

* Develops and makes available tools and resources free of charge

* Focus by grade level

MAJOR, SUPPORTING, AND ADDITIONAL CLUSTERS FOR GRADE 3

Emphases are given at the cluster level. Refer to the Common Core State Standards for Mathematics for the
specific standards that fall within each cluster.

Key: ll Major Clusters O Supporting Clusters Additional Clusters

2.04.A | I Represent and solve prablems invelving multiplication and division.

3.0AE | [l Understand properties of multiplication and the relationship between multiplication and division.
3.04.C | I Multiply and divide within 100.

3.04.0 | [l Solve problems involving the four operations, and identify and explain patterns in arithmetic.

3.NBTA | Use place value understanding and properties of operations to perform multi-digit arithmetic.

inea | Develop understanding of fractions as numbers.

Seolve problems invelving measurement and estimation of intervals of time, liquid velumes,

3moA | and masses of objects.

3MDE | [J Represent and interpret data.

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

3.MD.L and to addition.

3.MD.D Geometric measurement: recognize perimeter as an attribute of plane figures and distinguish
between linsar and area measures.

3.G.A | ] Reason with shapes and their attributes.
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Presentation Notes
By looking at the standards document, reading the explanation of the critical areas to identify the skills and mapping that to specific standards, the clusters that make up the major work of the grade can be identified.  As you can imagine, this could take a great deal of time to do for all of the grade levels and all of the skills within the critical areas.  Thankfully, this work has already been done for us by Student Achievement Partners.  They have created Focus documents that identify the major work at each grade level as well as the supporting and additional work.

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

B
Widely Applicable Prerequisites

Resource

N;Tab::i::d Algebra Functions Geometry S;ar::t;:;t:d Applying Key Takeaways from Grades 6-8**
Solving problems at a level of sophistication
appropriate to high school by:

The following + Applying ratios and proportional
N-RN, Real standards and relationships.
Numbers: Both dust.ers a.re
clusters in this F-IF, Interpreting re_lat.lvely_ important The following » Applying percentages and unit
domain contain Every domain in Functions: Every W’Ith!ﬂ this catfagar\,r standards are conversions, e.g., in the context of
. - . - as widely applicable . . )
widely applicable this category cluster in this S relatively important complicated measurement problems
prerequisites. contains widely domain contains prerequisites: within this category involving quantities with derived or
. . . G-C0.1 A i _ 3

applicable widely applicable as widely applicable compound units (such as mg/mL, kg/m~,
N-Q*, Quantities: pre requisites..“ prereq uisites.” Eigiﬂ prerequisites: acre-feet, etc.).
Every standard in 'E—SR"I.' B 5-ID.2
this domain is a Mote, the A-SSE Additionally, G-SR‘T-E 5-1D.7 » Applying basic function concepts, e.g., by
widely applicable domain is especially | standards F-BF.1 . 5-IC.1 interpreting the features of a graph in the

preraquisite. Note,
this domain is
especially important
in the high school
content standards
overall as a widely
applicable
prerequisite.

important in the
high school content
standards overall as
a widely applicable
prerequisite.

and

F-LE.1 are relatively
important within
this category as
widely applicable
prerequisites.

Mote, the above
standards in turn
have learning
prerequisites within
the Geometry
category, including:

G-CO.A

G-CO.B

G-5RT.A

Note, the above
standards in turn
have learning
prereguisites within
6-8.5P.

context of an applied problem.

+ Applying concepts and skills of geometric
measurement e.g., when analyzing a
diagram or schematic.

» Applying concepts and skills of basic
statistics and probability (see 6-8.5P).

» Performing rational number arithmetic
fluently.
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Presentation Notes
The documents created by Student Achievement Partners end at grade 8.  This is due in large part because the course structure at the high school is so widely varied.  However, in the High School Publisher’s Criteria for the Common Core State Standards, a table of widely applicable prerequisites was included.  This table identifies lists clusters and standards with relatively wide applicability across a range of postsecondary work. Curricular materials, instruction, and assessment must give especially careful treatment to these domains, clusters, and standards including their interconnections and their applications—amounting to a majority of students’ time. 


B
What is a “large majority of time”?

At least 65% and up to approximately 85% of
class time, with Grades K—=2 nearer the upper

end of that range, should be devoted to the
Major Work of the grade.

- K-8 Publishers’ Criteria, Spring 2013, p. 8
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Presentation Notes
Big Idea:  Clarify the meaning of the phrase “large majority of time” in NN Metric 2A

Talking Points:
Because the Major Work topics are so crucial to Algebra readiness, the Standards emphasize the need for more time and intensity on these topics.  Instructional materials also need to reflect that emphasis by devoting a large majority of time to Major Work.
In the Publishers’ Criteria, there is a range of the amount of time that should be on Major Work.  <Read information on slide.>  These are just general guidelines to help reviewers and does not mean that if you calculate that a book spends 64% of the lessons on Major Work that it would not meet this metric.
The recommendation for more time in the lower grades comes from the research that shows that developing an understanding of number and place value is essential to students’ long-term success in mathematics.




What does student
learning look like if the

teacher is focusing on the
critical areas?
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Focus Areas in Support of Rich Instruction

and Expectations of Fluency and
Conceptual Understanding

(=2 Addition and subtraction - concepts, skills, and problem
solving and place value
-5 Multiplication and division of whole numbers and
fractions — concepts, skills, and problem solving
5 Ratios and proportional reasoning; early expressions and
equations
- Ratios and proportional reasoning; arithmetic of rational
numbers
8 Linear algebra and linear functions
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Presentation Notes
These next two slides give a quick glance into what the critical areas are for each grade level.  This is not the only thing that should be taught at the grade level, but needs to be the foundation.


Look Fors

Conceptual
Focus Clusters
Category
Numbers and Real numbers and Quantities
Quantity
Algebra Seeing Structure in Expressions, Arithmetic with

Polynomial and Rational Expressions, Creating
Equations, Reasoning with Equations and Inequalities
Functions Interpreting Functions, Building Functions, and Linear,

Quadratic and Exponential Models

Geometry Similarity, Right Triangles and Trigonometry
Statistics and Interpreting Categorical and Quantitative Data and
Probability Making Inferences and Drawing Conclusions
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Presentation Notes
This slide identifies the major work based upon the conceptual categories of the high school standards.  The critical areas for any given course should reflect these focus clusters.  This does not mean all clusters for all courses, but all of the clusters should be addressed in the sequencing of courses for all high school students.


®)

A Summary of Focus

The Importance of Focus
In Mathematics

Jason Zimba, Ph.D.
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Presentation Notes
Let’s conclude our discussion of Focus by listening to one of the lead authors of the Common Core.  Now that we have taken a look at focus as it relates to the Connecticut Core Standards, please take out the paper that says Reflecting on Actions to Implement.  Take a few minutes to reflect individually on your new learning, think about your building and identify next steps to support your teachers in attending to the focus of the standards and then I encourage you to engage in a conversation with your peers about the challenges you have identified.

https://www.youtube.com/watch?v=2rje1NOgHWs

“Three Instructional Shifts for
CCS - Mathematics

Focus on the Standards; teach less but for understanding.

Coherence - Carefully connect the learning within and
across grades so that students can build new
understanding on foundations built in previous years.

Rigor — Means a balance of solid conceptual understanding,

procedural skill and fluency, and application of skills in
problem solving situations.
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Presentation Notes
The standards for math practice and the standards for math content lead to the three instructional shifts required by the Connecticut Core Standards.  These shifts help frame the way for changes in curriculum, instructional practice, and assessment to achieve alignment with the standards.  We will now spend some time taking a look at the shift of coherence.


'S
Shift 2: Coherence

v Connect learning within and

Think across across grades
grades and link
to major topics

within grades

v Each standard is not a new
event, but an extension of
previous learning

v Mathematics makes sense

V' Based on the mathematical

progressions

CONNECTICUT STATE DEPARTMENT OF EDUCATION
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Big Idea:  Review of the shift of Coherence
Talking Points: (corresponds to each bullet on the slide)
There are two types of coherence required by the Standards: connecting topics within a given grade and connecting learning across grades.  Both of these enhance students’ understanding of mathematical concepts. The organization of the Standards themselves build on previous learning, sometimes explicitly in the language of the cluster headings.
Teachers should be able to count on conceptual understanding of core content and build on it.   Sometimes cluster headings specifically state that students are building on previous learning, but even when it’s not explicitly named in a standard or cluster, connecting to previous learning is part of the design of the Standards.   Typically, current math instructional materials spend as much as 25% of the instructional school year on reviewing and re-teaching previous grade level expectations, not as an extension but rather as a re-teaching which doesn’t leverage the coherence of mathematical ideas to focus on the important content.  This eliminates the idea for teachers that “it doesn’t really matter whether my students learned this topic, they will see it again next year.”
Mathematics makes sense – this is what high-performing mathematics get.  It speaks to the idea that math does not consist of a list of isolated topics, but the connectedness is what helps us make sense of math. 



Why Coherence?

 The standards are designed around coherent
progressions from grade to grade

e Learning is carefully connected across grades

so that students can build new understanding
onto foundations built in previous years.

2014 Common Core State Standards Initiative
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Presentation Notes
Coherence is part of the design principle of the standards.  Therefore, if students are going to meet the standards, the connections need to be attended to.  


‘Domains and Conceptual Categories
K-12

Common Core State Standards - Mathematics Learning Progressions
Kindergarten 1 2 3 1 5 G 7 8 HS
Cardinality
Number and Operations in Base Ten w NI':;::EL:‘;"
Number and Operations - :
Fractions The Number System
Expressions and Equations Algebra
0 . 1 Algebraic Thinki
Functions Functions
Geometry Geometry Geometry
M and Dat: Statisti | Probabili Statistics and
Probability
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Presentation Notes
Looking at the standards, this shows a graphic of the progressions of mathematics K-12.  Note that in grades K-8 the mathematics is broken down by domain.  This does not mean that the progression occurs only within the domain.  There are also connections between domains.  When students reach high school, the standards are broken down into conceptual categories.  As this graphic shows, these conceptual categories tie together all of the domains that the students learned throughout their K-8 careers.


Coherence is Built Into the
Standards

Number and Operations—Fractions 5.NF

Apply and extend previous understandings of multiplication and
division to multiply and divide fractions.

3.

Interpret a fraction as division of the numerator by the denominator
(a/b = a + b). Solve word problems involving division of whole
numbers leading to answers in the form of fractions or mixed numbers,
e.g., by using visual fraction models or equations to represent the
problem. For example, interpret 3/4 as the result of dividing 3 by 4, noting
that 3/4 multiplied by 4 equals 3, and that when 3 wholes are shared
equally among 4 people each person has a share of size 3/4. If 9 people
want to share a 50-pound sack of rice equally by weight, how many
pounds of rice should each person get? Between what two whole numbers
does your answer lie?

Apply and extend previous understandings of multiplication to
multiply a fraction or whole number by a fraction.
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Big Idea:  Some standards or cluster headings point to specific connections to previous work

Details:
As an example, this is cluster 5.NF.B. The cluster heading calls out that work students are doing with fractions should relate to previous work with whole number operations.
This is also called out in the individual standard 5.NF.B.4
Although some standards specifically call out connections to previous grade-level work, all of the standards are built on a progression of ideas from grade to grade.

Background information:
For more information on the connection between standards, see the Coherence Map (http://achievethecore.org/coherence-map/).




'S
Two Levels of Coherence

 Coherence within a grade
 Reinforce a major topic in a grade by utilizing a

supporting topic
 Meaningful introduction to topics in the same
grade that complement each other

 Coherence across grades
e Apply learning from previous grades to learn new
topics
* Progressions of mathematics that are meaningful
and make sense
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Presentation Notes
Just like with focus, we can think of coherence as having two levels.  One is within a grade and one is across grades.


‘Coherence Within a Grade

Example: Data Representation

1.MD.C.4 Organize, represent, and interpret data with
up to three categories; ask and answer questions about
the total number of data points, how many in each
category, and how many more or less are in one
category than in another.

CONNECTICUT STATE DEPARTMENT OF EDUCATION
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Presentation Notes

Big Idea:

Supporting standards are in service of major work of the grade. The major work what is red. 

Talking Points
We are now going to look at coherence within grades.
Slide should be read first, then move into the talking points.
Instead of bar charts being “yet another thing to cover,” detracting from focus, the standard is telling you how to “aim” bar charts back around to the major work of the grade. These connections are explicit in the standards. While in the past picture or bar graphs might have been distinct things to be assessed, now they connect to the major work of the grade.

Background Knowledge:
The standard listed above is an example of coherence within the grade level. 
Resource: Grade 3 Focus Level Document
The MD standard listed in the slide is supporting work of the grade level which coherently connects, in the highlighted portion, the connection to the major work of third grade. 



‘Coherence Within a Grade

Example: Statistics

8.SP.A.3 Use the equation of a linear model to solve
problems in the context of bivariate measurement
data, interpreting the slope and intercept. For
example, in a linear model for a biology experiment,
interpret a slope of 1.5cm/hr as meaning that an
additional hour of sunlight each day is associated with
an additional 1.5 cm in mature plant height.

CONNECTICUT STATE DEPARTMENT OF EDUCATION
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Presentation Notes

Big Idea
Supporting standards are in service of major work of the grade.

Talking Points
Instead of statistics being “yet another thing to cover,” detracting from focus, this 8th grade standard tells you how to link working with bivariate data to the major work of the grade, linear algebra and functions.

Background Knowledge:
8th grade SP is an additional/supporting work in grade 8, while linearity is major work.  
This is coherence within the grade level between one domain to a specific focus cluster/topic.



Look Within the

Conceptual Categories

Reasoning with Equations and

Inequalities
A.REI.6: Solve systems of linear
equations exactly and
approximately (e.g., with graphs),
focusing on pairs of linear
equations in two variables.

Reasoning with Equations

and Inequalities
A.REI.7: Solve a simple system
consisting of a linear equation
and a quadratic equation in two
variables algebraically and
graphically. For example, find the
points of intersection between
the line y = -3x and the circle x* +
y? =3,

CONNECTICUT STATE DEPARTMENT OF EDUCATION
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Presentation Notes
Much of the discussion about progressions is from grades K-8.  However, the progressions continue in the standards for high school.  This example shows how the progressions appear within the same conceptual category.



Coherence Across the Grades

K.OA.4: For any
number from1to 9,
find the number that
makes 10 when
added to the given
number, e.g., by using
objects or drawings,
and record the
answer with a
drawing or equation.

1.0A.6: Add and subtract within
20, demonstrating fluency for
addition and subtraction within
10. Use strategies such as
counting on; making ten (e.g., 8 +
6=8+2+4=10+4=14);
decomposing a number leading to
aten(e.g.,,13-4=13-3-1=10
— 1 =9); using the relationship
between addition and subtraction
(e.g., knowing that 8 + 4 =12, one
knows 12 — 8 = 4); and creating
equivalent but easier or known
sums (e.g., adding 6 + 7 by
creating the known equivalent 6 +
6+1=12+1=13).

2.0A.2: Fluently add and
subtract within 20 using
mental strategies. (Note:
See standard 1.0A.6 for a
list of mental strategies). By
end of Grade 2, know from
memory all sums of two
one-digit numbers.
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As previously mentioned there is coherence both within and across grades.  We have just seen a couple of examples of coherence within a particular grade.  To demonstrate an example of where we see a progression across grades, we can look at the K-2 domain of Numbers and Operations in base 10.  You can see how the mathematics gets more complex as a student moves on.  Talk to the bold part of the standard.


Ci’utting It Into Practice

Fractions Progression Module

The meaning of
fractions
The number line and
number line diagrams
Equivalent fractions Equivalent fractions

Adding and
subtracting fractions

Comparing fractions Comparing fractions

Multiplication of a
fraction by a whole #

Adding and
fractions

subtractin

Multiplying and
dividing fractions

Multiplication as

scaling
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Presentation Notes
The standards for fractions from grades 3 to 5 demonstrate how students are taking their prior learning and building upon it as they advance through the grades. You can see from this graphic how the concept of fractions progresses from third grade to fifth grade, but what does coherence mean for instruction and student learning.  To help explain this we are going to look at a brief video clip on fractions. In the video we will see how this progression is used to explain the new concepts.
https://www.youtube.com/watch?v=0ZblmRwktTo


oherence in the Middle Grades

6.EE.7: Solve real-
world and
mathematical
problems by writing
and solving
equations of the
form x + p = g and px
= q for cases in which
p, g and x are all
nonnegative rational
numbers.

7.EE.4: Use variables to
represent quantities in a
real-world or mathematical
problem, and construct
simple equations and
inequalities to solve
problems by reasoning
about the quantities.

a. Solve word problems
leading to equations of the
form px + g =rand p(x + q)
=r, where p, g, and r are
specific rational numbers.

8.EE.8: Analyze and solve
pairs of simultaneous linear
equations.

b. Solve systems of two
linear equations in two
variables algebraically, and
estimate solutions by
graphing the equations.
Solve simple cases by
inspection. c. Solve real-
world and mathematical
problems leading to two
linear equations in two
variables.
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This concept of coherence across grades is evident at all grade bands.  In this example, we can identify the coherence of equations and how in the middle grades equations progress from simple one step equations to more complex systems by grade 8.


Look Across the
Conceptual Categories

Algebra 1

A.CED.1 Create
equations in one
variable and use them
to solve problems.

Geometry Algebra 2

G.GPE.1: Derive the F.BF.1 Write a function
equation of a circle of that describes a

given center and radius relationship between
using the Pythagorean  two quantities.
Theorem; complete the

square to find the center

and radius of a circle

given by an equation.
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In Connecticut, most of the districts use the traditional pathway approach to mathematics.  So instead of identifying coherence across grades at the high school, we can look for coherence across courses.  This slide demonstrates such a progression and that the progression does not need to be contained to one conceptual category, it can span across multiple ones.


S
Coherence Map

e Build student understanding by linking
together concepts within and across grades.

e |dentify gaps in a student's knowledge by
tracing a standard back through its logical pre-
requisites.

e Visualize and understand how supporting
standards relate to the major work of the

grade.
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Student Achievement Partners had a wiring diagram that linked the standards within and across grades so that people could visualize the connections. The problem was it was incredibly complex and difficult to use.  More recently they took that wiring diagram and made it digital so that teachers could use it easier.  This tool can be incredibly valuable and I will show you just a few of the features.

http://achievethecore.org/page/1118/coherence-map

What does student
learning look like if the
teacher is building

coherence?
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The coherence of the standards should be evident in the instruction.


@Look Fors

e Students experience a launch or initial review
that anchors them before diving into new
material.

e Students make comments like, “Oh! This is like
when we...” or “It's the same as when we used
decimals” or “Last year we...”

e Students notice and ask about connections.

e Students can explain how some other concept
they’ve studied is related to the current one.


Presenter
Presentation Notes
If your teachers are making the shift of coherence, some of the things you may see in the classrooms include…speak to the slide.


B
Coherence Take-Aways e

Coherence allows for:

. Linking work to major focus areas of the grade
level.

- A natural progression of content from grade to
grade, course to course.

. Support of mathematical connections
between and among domains
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Talking Points:
The standards are built with a coherent structure.   However, coherence still needs explicit attention in teacher lesson planning and unit development.  This summarizes the importance of coherence.  Please go back to the reflection sheet and think about what you just learned related to coherence.  Similar to focus, reflect individually and then feel free to engage in conversations with your colleagues.






“Three Instructional Shifts for
CCS - Mathematics

Focus on the Standards; teach less but for understanding.

Coherence - Carefully connect the learning within and
across grades so that students can build new
understanding on foundations built in previous years.

Rigor — Means a balance of solid conceptual understanding,

procedural skill and fluency, and application of skills in
problem solving situations.
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This final shift that we will now explore is that of rigor.


%—?igor: The three legged stool

Procedural skill
Conceptual

understanding and fluency

Application
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The final math shift is Rigor.  Although rigor is a commonly used word, the shift of rigor as it relates to the Connecticut Core Standards for math is broken down into three distinct parts, conceptual understanding, procedural skill and fluency and application.



B
Shift 3: Rigor

In major topics,
pursue conceptual
understanding,
procedural skill
and fluency, and
application

v The CCSSM require a balance
of:
-Conceptual understanding

-Procedural skill and fluency
-Application in problem-solving

v Equal intensity in time,
activities, and resources
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Big Idea: Review of the shift of Rigor

Talking Points:
Although rigor has a lot of uses in education, there is a very precise definition in the CCSS and what they require.
In the context of the Common Core State Standards, rigor means pursuing conceptual understanding, procedural skill and fluency, and application as they are called for in the Standards.
It is about the depth of what is expected in the Standards, and also about what one should expect to see in instructional materials. 
Rigor in the CCSS speaks to the balance of three components and the fact that each requires specific attention in instructional materials. This doesn’t mean that it’s an equal amount of time in each lesson (20 min/20 min/20 min) but equal over the course of the year, as required by the Standards.
Often, bias comes into play when we think about rigor and whether a specific aspect is more important. However, the Standards require a balance of all 3 aspects. 


Conceptual
Understanding
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We will now take a deep dive into each component of rigor, beginning with conceptual understanding.


B
Conceptual Understanding

 Teach more than “how to get the answer” and instead support
students’ ability to access concepts from a number of
perspectives

e Conceptual understanding is about big ideas in math

e Students are able to see math as more than a set of
mnemonics or discrete procedures

e Conceptual understanding is produced through rich problems,
hands-on activities, skillful questioning, student discussion,
etc.

e Conceptual understanding supports the other aspects of rigor
(procedural skill and fluency, and application)
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The first aspect of rigor we are going to look at is building solid conceptual understanding. You can’t really measure the word “understand” in assessment, but you can measure it in instruction. Conceptual understanding is about big ideas in math.  There is no longer the pressure to quickly teach students how to superficially get to the answer, often relying on tricks or mnemonics. The standards instead require a real commitment to understanding mathematics, not just how to get the answer. Conceptual understanding supports the other aspects of rigor because the Standards are structured to ensure students understand mathematical ideas before applying them or developing fluency. 





%uilding Conceptual
Understanding

8.EE.B Understand the connections between

proportional relationships, lines, and linear
equations.

 The language in the standard speaks to conceptual
understanding.

e Students need to understand more than just a process of
creating a table or graphing a line.

e Students need to compare proportional relationships
presented in different ways.
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Presentation Notes
The language contained in the standards helps identify the aspect or aspects of rigor that should be addressed when planning instruction for teaching that standard as can be seen in this example.  This standards requires more than just the development of how to create a table or graph a line, but rather requires that students are able to compare proportional relationships presented in different ways.  The ability to do this is predicated on a strong conceptual understanding.



%uestioning

e High-quality problems provide opportunities for
discussion

 Good quality questions are easy to discuss

e Questions should elicit a range of responses from
students which will enable class discussions to lead
to conceptual understanding of a topic

e Questions do not have to be complex, but need to
elicit student thinking about the conceptual
understanding required in the Standards
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Presentation Notes
When attending to a standard that requires conceptual understanding, questioning plays a very important role.  Quality questions generate discussions among and between teachers and students about mathematics.  By eliciting a wide range of responses to questions, the students need to think about the mathematics which ultimately leads to the understanding of a concept.  


%onceptual Understanding

Examples

4.NF.C Understand decimal
notation for fractions, and compare
decimal fractions.

1.7 or 17 twelfths

a. Which number is larger?

b. Explain how you can tell without
drawing a picture.

8.EE.C.8.a Understand that
solutions to a system of two linear
equations in two variables
correspond to points of
intersection of their graphs,
because points of intersection
satisfy both equations
simultaneously.

a. Draw a line that intersects
this line.

b. Write a system of equations that is
represented by these two lines.

c. What is the solution to the system?
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Big Idea: Show an example of a standard and problem that targets Conceptual Understanding 
Lots of times, we think of problems that ask students to explain their thinking as examples of targeting conceptual understanding
Asking students to explain their reasoning without a visual model means that students will have to reason about the fact that 1.7 is equal to 17 tenths and then they can use reasoning they developed in grade 3 to compare fractions with the same numerator and different denominators.
Now we are going to look at a few conceptual problems for 4.NF.A – this is a cluster that specifically calls for conceptual understanding.
<Give participants time to solve the problem and discuss why this constitutes a conceptual problem.> <8 minutes>
The constraints of part a require students to think about different ways to create equivalent fractions.
The questions in part b asks students to relate their understanding of equivalent fractions to the number line which helps support their work of understanding fractions as numbers.
One way of recognizing high-quality problems is to consider whether this problem provides opportunities for discussion and will allow teachers to see what students understand about equivalent fractions. 
Talking Points:
The metrics in Alignment Criterion 1 require that materials address each aspect of rigor as they are called for in the Standards.
This grade 8 standard calls for students to develop understanding about what the solution to a systems of equation means in terms of both the graph and the equations. 
The problem that follows is an example of an opportunity for students to demonstrate conceptual understanding through answering a series of brief questions. 
Lots of times, we think of problems that ask students to explain their thinking as examples of targeting conceptual understanding.  This is a nice example of targeting conceptual understanding because it shows that there are other types of work students can do that targets conceptual understanding.



Procedural Skill and
Fluency
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Another component of rigor is procedural skill and fluency.  When it comes to procedural skill and fluency, the standards do not require memorization that is absent from understanding. 


Procedural Skill and Fluency

e The Standards require speed and accuracy in
calculation.

* Materials structure class time and/or homework time
for students to practice core functions so that they
are more able to understand and manipulate more
complex concepts.

* The high school standards do not set explicit
expectations for fluency, but fluency helps students
get past the need to manage computational details so
that they can observe structure and patterns in
problems.
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There are two interrelated parts of this aspect of rigor: fluency and procedural skill.  There are specific places in the standards where each is called for, and, often, developing procedural skill rests on students having fluency.  For example, to develop procedural skill with multi-digit multiplications, students need to be fluent with their multiplication facts. You can think of fluency in terms of being fluent in a foreign language: you don’t have to fumble or pause to remember words—it just flows. Teachers can’t expect fluency to be a natural outcome for students without specifically including support for students to develop fluency in instruction. 



%equired Fluencies in K-6

@ Required Fluency

K.OA.5 |Add/subtract within 5

1.0A.6 |Add/subtract within 10

Add/subtract within 20 (know single-digit sums
2.0A.2
2 5 NBTS from memory)
7 |Add/subtract within 100
Multiply/divide within 100 (know single-digit
3.0A.7
3 3 NBT2 products from memory)
77 |Add/subtract within 1000
4.NBT.4 |Add/subtract within 1,000,000

5 5.NBT.5 |Multi-digit multiplication

Multi-digit division

° | ON5-23 1y iti-digit decimal operations
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There are required fluencies from kindergarten to grade 6 that are defined in the standards.  Fluency is defined as being fast and accurate.  These fluencies ensure that students will be able to do higher-level work by the time they finish grade 6.  It is important to understand that some fluencies are with paper and pencil and some are from memory.


B
Procedural Skill and Fluency

Fluently multiply multi-digit whole
numbers using the standard algorithm

1. 49 x975= 2, 6,751
X 609

3. What is the product of 9 and 4. Multiply 28 and 5,555.
7407
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Big Idea: Show an example of a standard and exercises that target Procedural Skill and Fluency

Talking Points:
This grade 5 standard calls for students to demonstrate fluency with multi-digit multiplication.  This is the end of a progression that began in grade 3 when students developed a conceptual understanding of the meaning of multiplication and developed fluency with single-digit facts.  In grade 4, the standards require students to apply their understanding to multiply larger numbers.  This progression to fluency culminates in grade 5 with 5.NBT.B.5.
The exercises that follow show how a student would demonstrate the fluency required by the standard.  
The Standards require that instructional materials include repeated practice to ensure students develop procedural skill and fluency.


%Iuency in the Middle Grades

e Standards no longer use the key words of fluent or
fluently

 Middle school fluency less about calculation

* Fluency at the middle level is about ease of

manipulation
* Expressions
e Equations
* Notations

CONNECTICUT STATE DEPARTMENT OF EDUCATION



Presenter
Presentation Notes
The words fluent or fluency appear within the language of the standards in K-6.  However, these words are not evidenced in the standards in the middle grades.  This does not mean that fluency is not important in these grades.  The notion of fluency shifts from fluency with calculation to fluency with manipulation.  Students need to be able to easily manipulate things like expressions and equations to be able to efficiently solve problems.  There are some standards that come to mind when thinking about fluency in the middle grades, but this is certainly not an all inclusive list.


Procedural Skill and Fluency

8.EE.C.7: Solve linear equations in one variable.

Decide whether the solution to each equation 1s positive, negative, zero, or there are no solutions.
Check the correct box for each row.

solution 1s solution 1s solution 1s zero there are no
positive negative solutions
Ix=5
S2+T7=3
7T—-5w=23
da =9a
}.' :J - l
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This grade 8 standard calls for students to demonstrate fluency solving linear equations in one variable. The exercise shows how a student would demonstrate the fluency required by the standard. By being fluent in the structure of equations, students should not have to go through the routine of getting the actual answer in order to determine the type of solution.  They should be able to accurately and efficiently determine the type of solution of each linear equation.F or instance, the first example contains no negatives and only requires division to solve.  Therefore, a student should quickly determine the solution is positive.  Similarly, in the last example students should be able to know that y and y + 1 can’t possible be the same therefore there is no solution.  This type of flexible thinking enables students to become fluent. 


Procedural Skill and Fluency

in Practice

Algebra 1l ¢ Solving characteristic problems involving the analytic
geometry of lines
* Fluency in adding, subtracting and multiplying
polynomials
e Fluency in transforming expressions and seeing parts
of an expression as a s single object

Geometry Fluency with triangle congruence and similarity
criteria
e Fluency with the use of coordinates

e Fluency with the use of construction tools

Algebra 2 ¢ Divide Polynomials with remainder by inspection in
simple cases
e See structure in expressions and use this structure to
rewrite expressions
* Fluency in translating between recursive definitions
and closed forms
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As conceptual understanding continues to develop students begin to increase their fluency.  By providing students with a variety of strategies to solve problems, they are able to make connections and therefore increase their fluency with calculations in the early grades and manipulation of mathematical representations in the later years.  Specific fluencies of manipulation of mathematical representations can be seen all the way into high school courses as seen here.





%eveloping Fluency

What

e More than just timed tests
e Deliberate selection of problems \
e Different forms of repeated practice

Why
e Build automaticity >

How

e Classroom instruction must emphasize the
development and application of strategies
e Distributed over time, rather than in a single sitting
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Developing fluency takes time and attention in classrooms and this practice can take a variety of forms depending on the grade level and needs of the learners.  Often, we only think of fluency practice as timed tests.  However, just doing timed tests doesn’t allow students to develop fluency.  Therefore, instruction needs to allow for repeated practice.  Throughout the year, we want to see different forms of repeated practice.  The practice enables students to develop and apply strategies to build automaticity.

Ultimately fluency is about students being able to perform calculations or manipulate mathematics accurately, efficiently and flexibly.




Application
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The final component of rigor is application.


%\pplication

e Students can use appropriate concepts and procedures
for application even when not prompted to do so

* Provide opportunities at all grade levels for students to
apply math concepts in “real world” situations,
recognizing this means different things in K-2, 3-5, 6-8,
and high school

e Teachers in content areas outside of math ensure that
students are using grade-level-appropriate math to
make meaning of and access content
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Application is typically thought of as “real world” problems.  However, application goes beyond just a word problem.  Application is about exposing students to everyday situations that require mathematics.  Application problems allow students to use both conceptual understanding and procedural skill in real-world situations.  It is important that these are relevant to the lives of the students and therefore look different depending upon the grade level.



'S
Problems vs. Exercises

Problems Exercises
e Students learn new e Students apply what they
mathematics have already learned to

e Students are asked to use build mastery

what they already know to  * Repetition to develop a skill
answer mathematical

guestions that they haven’t

been taught to solve

e Opportunity for discussion
and allows teachers to see
what students understand
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Addressing application as well as the other aspects of rigor is dependent upon the task selection.  Many educators use problems and exercises as synonymous terms.  However, in mathematics, problems and exercises are different things used for different purposes.  Problems, enable students to use what they know to develop new learning and provides for discussion that leads to understanding.  Exercises allow students to develop mastery of a skill that they have been taught.  It is important to understand this difference so that teachers don’t think that all word problems satisfy application in the standard.


.

Engaging With Problem Solving

Finad the volume al cach of the roclangilar prsms, Measored im e dnet bo sealed,
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7. A plastic rectangular container measures 5 inches
wide, 8 inches long and 3 inches high. How much water
will fit in the container?

8. In order to ship an item, the company requires a box
that is 48 cubic feet. The box they currently have is 3 feet
wide, 4 feet high and 2 feet long. Will this satisfy the
panies requirements?

www._CommonCoreSheets.com

My pool is a rectangular shaped pool.
It has a width of 10 feet and a length
of 18 feet. The whole pool has a
depth of 5.5 feet. The delivery trucks
can carry 3,000 gallons of water and
there are approximately 7.5 cubic feet
in a gallon. They charge $0.04 per
gallon and an extra delivery fee of $15
per truck load.

How much water is needed to fill the
pool?

How many trucks are needed?

How much will the delivery cost?
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Standard 6.G.A requires to solve real-world and mathematical problems involving area, surface are, and volume.  This standards main focus is on application. Both sets of questions address the concept of volume and requires students to solve problems.  However, the problem set on the left is not about application, but more about procedural skill and fluency.  Although there are words that make up a problem, there is no critical thinking involved. Students can simply use the exact process that they used for the previous problems.  When designing lessons that address application standards, the tasks need to allow the opportunity for students to engage in problem solving.  The question on the right requires students to use their conceptual understanding of not only volume, but also linear relationships while needing to consider additional factors.  By exposing students to contextual problems that assist in developing the mathematics of the grade and engage students in problem solving application is adequately addressed.


Rigor in the Standards oot

The language of the standards assist in
determining the appropriate use of rigor in
instruction.

e Conceptual Understanding
e Procedural Skill and Fluency

e Application
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Now that we have explored each element of rigor, conceptual understanding, procedural skill and fluency, and application, I want to give you an opportunity to identify each element in the standards.  As has been mentioned throughout this presentation, the language of the standards assists in identifying which aspect of rigor to focus on in instruction and assessment. In the envelope labeled 1 at your tables you will see a sheet with a variety of standards.  For each standard, identify which aspect of rigor is the focus.  In some instances, there may be more than one.  If that is the case, feel free to choose more than one, but indicate which part of the standard corresponds to the selected aspects of rigor.


B
Conceptual Understanding

8.EE.C.8 Analyze and solve pairs of simultaneous linear

equatlons.
x |32 ]3] x|0]2] 4| %_%H x|-1
y]3]719] v]s]7]9] v|s[1]7 v
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1a. Which of these tables of values satisfy the equation y = 2x + 37 Explain how you checked.

b. By completing the table of values, draw the lines y = 2x + 3 and x = 1 — 2y on the grid.

c. Do the equations y = 2x + 3 and x = 1 — 2y have one common solution, no common solutions, or
infinitely many common solutions? Explain how you know.
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There are times when a standard has multiple components of rigor embedded.  For example, this grade 8 standard has three subparts.  The first is to understand systems which is conceptual understanding, the second is to solve systems which is procedural skill and fluency and the final is to solve real world problems indicative of application.  For this reason it is important that the tasks chosen for the instruction align to the intended component of rigor.  This task related to systems develops students conceptual understanding of systems

Understand that solutions to a system of two linear equations in two variables correspond to points of intersection of their graphs, because points of intersection satisfy both equations simultaneously.
CCSS.MATH.CONTENT.8.EE.C.8.B�Solve systems of two linear equations in two variables algebraically, and estimate solutions by graphing the equations. Solve simple cases by inspection. For example, 3x + 2y = 5 and 3x + 2y = 6 have no solution because 3x + 2y cannot simultaneously be 5 and 6.
CCSS.MATH.CONTENT.8.EE.C.8.C�Solve real-world and mathematical problems leading to two linear equations in two variables. For example, given coordinates for two pairs of points, determine whether the line through the first pair of points intersects the line through the second pair.


)
Procedural Skill and Fluency

8.EE.C.8 Analyze and solve pairs of simultaneous linear
equations.

Solve each of the following systems:

-4x —2y =-12
4x + 8y =-24
x—y=11
2x+y=19
8x+y=-1
-3x+y=-5
5x+y=9
10x -7y =-18

Source: Leinwand, S., Brahier, D., and Huinker, D., Principles to Action, pg. 20
A.REI.C.6
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This type of task is very common when teaching systems and gets at procedural skills.  
Understand that solutions to a system of two linear equations in two variables correspond to points of intersection of their graphs, because points of intersection satisfy both equations simultaneously.
CCSS.MATH.CONTENT.8.EE.C.8.B�Solve systems of two linear equations in two variables algebraically, and estimate solutions by graphing the equations. Solve simple cases by inspection. For example, 3x + 2y = 5 and 3x + 2y = 6 have no solution because 3x + 2y cannot simultaneously be 5 and 6.
CCSS.MATH.CONTENT.8.EE.C.8.C�Solve real-world and mathematical problems leading to two linear equations in two variables. For example, given coordinates for two pairs of points, determine whether the line through the first pair of points intersects the line through the second pair.


B
Application

8.EE.C.8 Analyze and solve pairs of simultaneous linear
equations.

You are trying to decide which two smartphone plans would be better. Plan
A charges a basic fee of $30 per month and 10 cents per text message. Plan
B charges a basic fee of S50 per month and 5 cents per text message.

a) How many text messages would you need to send per month for Plan B
to be the better option? Explain your decision?

b) If the cell phone company decided to offer unlimited texts for $80 per
month, do you think that you would change your smartphone plan? Use
mathematical reasoning to support your decision.

Adapted from Illustrative Mathematics and Leinwand, S., Brahier, D., and Huinker, D.,

Principles to Action, 2014, pg. 20
A.REI.C.6
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Finally this task is an application problem that uses the analysis of systems to complete.

It is clear with this problem that the three components of rigor often work together.  To be successful with this task, students would need to have a conceptual understanding of systems and have a degree of procedural skill and fluency to accurately solve the problem.


What does student
learning look like if the

teacher is balancing
rigor?
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Look Fors

Students are either working toward or using understanding.

Conceptual Development

e Students work on tasks that elicit ideas, discussions, and
connections that lead to new understanding
e Students ask and answer questions about understanding

Fluency and Procedural Skills
e Students engage in meaningful practice
e Students connect procedural skills with representations

Application
e Students apply knowledge to new, but accessible situations
that extend their understanding
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Although you may not see all three areas of rigor in every lesson, you should be able to see some and over the course of the year, there should be evidence of a balance of all three. This slide highlights some of what you should be seeing students doing based on which aspect of rigor the standard that is being addressed calls for.  It is important to understand what students should be doing so that you can plan for tasks and activities that elicit these student experiences.


Rigor in Tasks

Task selection in critical in order to effectively
address rigor in instruction.

e Conceptual Understanding
e Procedural Skill and Fluency

e Application
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To further demonstrate this point we will examine a variety of tasks and/or questions.  Please take out Rigor in the tasks and see if you are able to identify which component or components of rigor are being utilized in the task.


Summary of Rigor {]

* Balance of conceptual understanding,
procedural skill and fluency, and application

e Targeted aspect of rigor in a lesson should be
determined by the standard being addressed

e Equal intensity throughout the course of a
year, not necessarily in each lesson or unit

CONNECTICUT STATE DEPARTMENT OF EDUCATION



Presenter
Presentation Notes
In conclusion, rigor is not about making math harder.  Rather it is about providing a balance of conceptual understanding, procedural skill and fluency, and application.  These components of rigor are evident in the standards and the instruction should align to the aspect of rigor called for in the standards being taught in the lesson.  Some lessons may only focus on one component, others multiple, but the goal is to have equal intensity of all three by the end of the course.  Again I ask you to reflect on what you have learned and what you can do to support your teachers in making the shift of rigor.


Finding Evidence in the
Lessons

CCCCCCCCC CONSFATEUD EPNR PRPERMMEY D EREATRTON



Presenter
Presentation Notes
As building leaders you often look for evidence to not only evaluate your staff but to determine what supports are needed.  To conclude today’s workshop, we will take a look at a lesson and share some tools that are available to assist with this process.


Planning for Standards-Aligned m
I n StrUCtio n Activity 5

 Analyze and interpret the lesson plan to collect and
discuss evidence of the shifts

 Review the guiding questions related to each shift
in the Lesson Plan Analysis Template

 Respond to the questions using evidence from the
lesson plan provided.
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Presentation Notes
Good instruction begins with planning.  In your folders you will find a grade 6 lesson plan as well as a lesson plan analysis template.  This template is divided into three sections.  Each section contains questions related to a particular shift.  Take some time to review the lesson plan and fill out the template. Prompt participants to take the lesson plan at face value. Ask them to limit their observations to what the lesson plan communicates about its purpose; they should not make assumptions or assign purposes to it that are not readily evident. It is also important to note that is highly unlikely to see all of these questions answered in a plan for an individual lesson and that this not meant to be a checklist of what has to be included in every lesson plan. After individually completing the Lesson Plan Analysis handout, first discuss evidence and responses with a partner or in small table groups, then share reflections as a whole group.


Have the participants do a turn and talk to discuss and then share some highlights from the key.








= .

Instructional Practice Guide & ]

e Core Action 1: Ensure the work of the enacted
lesson reflects the Focus, Coherence, and Rigor
required by college- and career-ready standards in
mathematics.

e Core Action 2: Employ instructional practices that
allow all students to learn the content of the
lesson.

e Core Action 3: Provide all students with
opportunities to exhibit mathematical practices
while engaging with the content of the lesson.
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Presentation Notes
While the lesson plan analysis template is a tool specifically designed for use during the planning stage of teacher instruction, Student Achievement partners created an Instructional Practice Guide that can be used not only during the planning stage, but also during the implantation of the lesson during an observation.  This tool is divided into three core actions…speak to the slide.






@ore Action 1: Ensure the work of the enacted lesson reflects
the Focus, Coherence, and Rigor required by college- and
career-ready standards in mathematics.

* The lesson focuses on the depth of grade-level
cluster(s), grade-level content standard(s) or part(s)
thereof.

e The lesson intentionally relates new concepts to
students’ prior skills and knowledge.

e The lesson intentionally targets the aspect(s) of
rigor (conceptual understanding, procedural skill
and fluency, application) called for by the
standard(s) being addressed.
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Presentation Notes
If we want to see the shifts in instruction we need to think of the lessons in terms of the shifts.  While every lesson will not have all of the shifts present it is important to think about what it might look like and what evidence we have to support the presence of the shifts.  These are the indicators for Core action 1 on the Instructional Practice Guide and as can be seen, these indicators directly link to the shifts of the CCS-math.  Some of the evidence for this action you would have already discovered through a review of the lesson plan.  However, the rating of the indicators for Core action 1 should not completed until the lesson is observed.




‘Core Action 2: Employ instructional practices that
allow all students to learn the content of the lesson.

Indicators:

* The teacher makes the mathematics of the lesson explicit through
the use of explanations, representations, tasks, and/or examples.

* The teacher strengthens all students’” understanding of the content
by strategically sharing students’ representations and/or solution
methods.

* The teacher deliberately checks for understanding throughout the
lesson to surface misconceptions and opportunities for growth, and
adapts the lesson according to student understanding.

* The teacher facilitates the summary of the mathematics with
references to student work and discussion in order to reinforce the
purpose of the lesson.
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Presentation Notes
The indicators of Core Action 2 of the Instructional practice guide are intended to determine the extent to which the teacher is reaching all students in the lesson.  Regardless of the students ability it is critical that all students are exposed to the grade level content.  

Ask participants to generate an example of what this might look like in a classroom.



®)

Watch the Lesson Video ot
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Presentation Notes
There is a third core action related to the practice standards, but we will not focus on that during today’s session.  So now that you are familiar with core actions 1 and 2 which relate to the content standards, we’ll practice putting it all together by observing a live lesson.  As you observe the lesson feel free to take some notes on the instructional practice guide or a separate sheet of paper.  You don’t need to worry about putting information in the correct core action as you take notes as there will be time to sort it out later.  Just like when you observe in your buildings you are not judging what they are seeing but simply recording what they are seeing and hearing. As you watch the video, assume positive intentions of the teacher and that he/she does what he/she thinks is in the best interest of his/her students.  If you question what they’re doing, think about why someone might be think it’s the right thing to do.  Pay close attention to teacher-student interactions during the lesson: What does the teacher say and do? How are students engaged in the lesson and how does the teacher encourage that engagement? How are students demonstrating their understanding, their strategies for answering questions, or completing tasks?



https://achievethecore.org/page/2950/equivalent-expressions

B
Debrief

 What core actions were clearly evident during
the lesson?

 What evidence did you gather to support
your assertions?

 What core actions were not clearly evident?

* How did you know?
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Presentation Notes
Core actions evident include: focus, building on understanding and appropriate aspects of rigor.

Evidence:
Focus:  division with multi-digit dividends is a critical area for grade 4
Coherence:  Teacher mentioned that she was building on the students knowledge of place value
Rigor:  the teacher was building conceptual understanding instead of just providing students with an algorithm to do the problem.
Standards for Math practice:  perseverance with the true false question as well as justifying reasoning; precision with appropriate use of math vocabulary

Not present were application although there was a mention of a story problem about skittles and there was not fluency addressed specifically, but they needed to be fluent in order to perform the task at hand and justify themselves.

The big take away from this video is that if we ensure rigorous classrooms in our schools and support our students appropriately, they will be able to find success.  Too often we do not give our kids enough credit and predetermine if and what they will be able to do.  We need to continue to push them to reach their full potential.



‘Conclusion

How do | know if the lesson reflects the
Shifts?

e |sthe lesson addressing on grade-level content?

* What is the full intent of the standard(s) being
addressed?

e |sthe aspect of rigor required by the standard(s) the
same as the aspect(s) being addressed in the lesson?

* How does the lesson connect to and build on
students’ prior skills and knowledge?
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Presentation Notes
There are times when teachers or those who support teachers might wonder how they will know if a lesson does indeed, reflect the Shifts. These questions were created from the indicators for Core Action 1. Reflecting on these questions can assist in determining whether or not a lesson accurately reflects the Shifts. These questions can be used before a lesson is taught as a way to help in the planning process or they can be used after a lesson has been taught as a way to reflect on the lesson and self-assess the alignment of the lesson to the instructional shifts required. The Digital Planning Tool, which we will learn about later in the presentation, is a web-based tool that helps teachers think through these “How Will I Know” questions as they are planning their lesson.



B . _
Beyond the Lesson Guide _—

“After discussing the observed lesson, use the ‘Beyond the Lesson’ questions to
help clearly delineate what practices are in place, what already occurred, and
what opportunities might exist in another lesson, further in the unit, or over the
course of the year to incorporate the Shifts into the classroom.”

e Prioritize the question for the observed lesson.

e Utilize the resources provided in the guide to support teacher’s
understanding of standards-aligned instruction.
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Presentation Notes

Although we just identified strengths and areas for growth based on the video, we may be left with other questions.
The Beyond the Lesson Guide is a great resource for helping us frame the questions. Classroom observations are, by definition, limited to what you see while you are present in the room. 
but learning happens over the course of days, across the weeks, and months of the school year. That needs to be accounted for in conversations with teachers. The Beyond the Lesson Guide is a good resource for questions that may come up in observing a single lesson.




‘Resources to Support Teachers

e Self-Paced Learning Modules

Math Module 1: Focus on Practice Standards

Math Module 2: Focus on Content Standard

Supporting Success for ALL Students with the CT Core Standards
CCS Mathematics Success for Students with Disabilities

CCS Mathematics Success for English Learners

e |llustrative Mathematics
e Course Blueprints
e Tasks and other resources for each content standard

e Student Achievement Partners
e Major work of the grade
e Textbook alighnment and adaptations (enVisionmath 2.0, GO Math!)
* |nstructional Materials Evaluation Tool
* Most Misunderstood Middle School Mathematics Standards
* YouCubed
e Tasks
3% * Research evidence on best ways to learn math facts
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Presentation Notes
As you leave today and continue to think about what was presented and the implications it may have in your buildings, there are some resources that you may find beneficial….speak to the slide.


http://surveys.pcgus.com/s3/connecticut-core-standards-online-course-registration
https://www.illustrativemathematics.org/blueprints/5
https://achievethecore.org/about-us
https://www.youcubed.org/
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Presentation Notes
Are there any questions before we conclude?


Thank You

Jennifer Michalek
Math Education Consultant
Jennifer.Michalek@ct.gov

860-713-6557
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Presentation Notes
Should you have any further questions, please feel free to contact me.

mailto:Jennifer.Michalek@ct.gov
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