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Learning Targets

® | understand the types of learning activities
and tasks that will support student mastery
of the Standards for Mathematics Content
and develop student expertise with the
Standards for Mathematical Practice.

® lunderstand how my classroom instruction
supports student learning.

® lunderstand how classroom activities and
tasks align with the summative assessment.
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Success Criteria

® | can explain how the Connecticut Core
Standards (CCS) for Mathematics
connect to the Smarter Balanced
Claims.

® | can meet the scope of the Content
Standards and Practice Standards
through best practices and by
Incorporating a variety of strategies and
activities in my instruction.
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Before We Begin...
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Handout
1

The CCS Require Three Shifts in Mathematics

* Focus strongly where the
standards focus

COMMON CORE
STATE STANDARDS For

* Coherence: Think across
grades and link to major
topics within grades Handout

Mathematics

':'commoN CORE

* Rigor: In major topics,
pursue conceptual
understanding, procedural
skill and fluency, and
application with equal

Intensity Sg;;ﬁged

Assessmen t Consori tium
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Key Areas of Focus in Mathematics

Focus Areas in Support of Rich Instruction and

Expectations of Fluency and Conceptual
Understanding

Addition and subtraction - concepts, skills, and
problem solving and place value

Multiplication and division of whole numbers and
fractions — concepts, skills, and problem solving

Ratios and proportional reasoning; early expressions
and equations

Ratios and proportional reasoning; arithmetic of
rational numbers

Linear algebra and linear functions

CONNECTICUT STATE DEPARTMENT OF EDUCATION
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Key Areas of Focus in High School Mathematics

Conceptual
; Focus Clusters
Category
N[E1Rglels g5 =lalel | 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

izl zlgle - Interpreting Categorical and Quantitative Data and
=Ig0lsr:101] 1134 Making Inferences and Drawing Conclusions
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Shift #3: Rigor
Required Fluencies for Grades K-6

Required Fluency

K K.OA.5 |Add/subtract within 5
1 1.0A.6 | Add/subtract within 10
Add/subtract within 20 (know single-digit sums
2 2.0A.2 from memory)
2 NBT.5 y

Add/subtract within 100

Multiply/divide within 100 (know single-digit
3.0A.7
3 3 NBT2 products from memory)
' "~ | Add/subtract within 1000

4 4.NBT.4 |Add/subtract within 1,000,000
5 5.NBT.5 | Multi-digit multiplication

Multi-digit division
Multi-digit decimal operations Smarter

6 6.NS.2,3

Assessmen t Consori tium
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The Standards for Mathematical Content

COMMON CORE STATE STANDARDS for MATHEMATICS

Ratios and Proportional Relationships 7.RP

Analyze proportional relationships and use them to solve real-world
and mathematical problems.

1. Compute unit rates associated with ratios of fractions, including ratios
of lengths, areas and other quantities measured in like or different
units. For example, if a person walks 1/2 mile in each 1/4 hour, compute
the unit rate as the complex fraction 2/,u miles per hour, equivalently 2
miles per hour.

2. Recognize and represent proportional relationships between
quantities.

a. Decide whether two quantities are in a proportional relationship,
e.g., by testing for equivalent ratios in a table or graphing on a
coordinate plane and observing whether the graph is a straight
line through the origin.

b. Identify the constant of proportionality (unit rate) in tables,
graphs, equations, diagrams, and verbal descriptions of
proportional relationships.

C. Represent proportional relationships by equations. For example, if
total cost t is proportional to the number n of items purchased at
a constant price p, the relationship between the total cost and the
number of items can be expressed as t = pn.

d. Explain what a point (x, ¥) on the graph of a proportional
relationship means in terms of the situation, with special attention
to the points (0, Q) and (1, r) where ris the unit rate.

3. Use proportional relationships to solve multistep ratio and percent
problems. Examples: simple interest, tax, markups and markdowns,
gratuities and commissions, fees, percent increase and decrease, percent
error.
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The 8 Standards for Mathematical Practice.

@}and
out.

Reasoning & Explaining 5

MP2 Reason abstractly and quantitatively.
MP3 Construct

Modeling & Using Tools
MP4 Model with Mathematics
MP5 Use appropriate tools strategically

thinker

Seeing Structure & Generalizing

MP7 Look for and make use of structure

MP8 Look for and express regularity in repeated reasoning

Habits of Mind of a Productive Mathematical

MP1 Make sense of problems and persevere in

MP6 Attend to precision
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Reminders...

Keep in mind that the CCS for Mathematics:
® are NOT discrete skills to be taught in isolation.

® define both content and practices that should be
iIncluded in instruction.

Cloning, drilling and killing is not an effective
Instructional practice.

High quality instruction m)> Improved student
achievement

Assessment Consortium
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NCTM Principles to Actions:
Ensuring Mathematical Success for All

Principles to Actions

The primary purpose of
Principles to Actions is to fill
the gap between the adoption
of rigorous standards and the
enactment of practices,
policies, programs, and
actions required for
successful implementation of
those standards.

NCTM. (2014). Principles to Actions:

Ensuring Mat ematical Success for All.
Reston, VA: NCTM

Smarter
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Guiding Principles for School \
Mathematics g
1.Teaching and Learning
: Essential
2.Access and Equity
_ Elements
3.Curriculum _
of Effective
4.Tools and Technology Mathematics
5.Assessment Programs
6.Professionalism
NCTM. (2014). Principles to Actions:
Ensuring Mathematical Success for
Smarter

All. Reston, VA: NCTM
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Eight Mathematics Teaching Practices

Establish mathematics goals to focus learning.

Implement tasks that promote reasoning and
problem solving.

Use and connect mathematical representations
Facilitate meaningful mathematical discourse
Pose purposeful questions

Build procedural fluency from conceptual
understanding

Support productive struggle in learning
mathematics

8. Elicit and use evidence of student thinking

N OoOkw ME

NCTM. (2014). Principles to Actions: Ensuring Mathematical
Success for All. Reston, VA: NCTM, p.10
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The Mathematics Claims
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Claims for the Mathematics Summative
Assessment

Overall Claim for Grades 3-8 Overall Claim for Grade 11

Students can demonstrate progress Students can demonstrate college

toward college and career readiness and career readiness in
iIn mathematics. mathematics.

Claim #1 - Con cepts and “Students can explain and apply mathematical concepts and A
interpret and carry out mathematical procedures with precision and
Procedures fluency.” )
“Students can solve a range of complex well-posed problems in pure
Claim #2 — Problem Solvin g and applied mathematics, making productive use of knowledge and
problem solving strategies.” )
. . . )
Claim #3 - Communicatin g “Students can clearly and precisely construct viable arguments to
Reasonin g support their own reasoning and to critique the reasoning of others.”
W,

Claim #4 - Modelin g and Data “Students can analyze complex, real-world scenarios and can
. construct and use mathematical models to interpret and solve
Analysis

problems.”

J

. o Smarter
From the Smarter Balanced Mathematics Content Specifications Balanced

Assessment Consortium



http://www.smarterbalanced.org/wordpress/wp-content/uploads/2011/12/Math-Content-Specifications.pdf

Overall Claim and Mathematics Teaching
Practices

Overall Claim

Mathematics Teaching
Practice

Grades 3-8:

° Students can demonstrate
progress toward college and
career readiness in
mathematics.

Grade 11:

° Students can demonstrate
college and career readiness
in mathematics.

Establishing Mathematics Goals to Focus
Learning

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

Elicit and use evidence of student thinking

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

ﬁ Balanced
Assessment Consortium
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Teacher and Student Actions

Establish mathematics goals to focus learning

Teacher and student actions

What are teachers doing?

What are students doing?

Establishing clear goals that articulate
the mathematics that students are learn-
ing as a result of instruction in a lesson,
over a series of lessons, or throughout a
unit.

Identifying how the goals fit within a
mathematics learning progression.

Discussing and referring to the math-
ematical purpose and goal of a lesson
during instruction to ensure that stu-
dents understand how the current work
contributes to their learning.

Using the mathematics goals to guide
lesson planning and reflection and to
make in-the-moment decisions during
instruction.

Engaging in discussions of the mathematical
purpose and goals related to their current work
in the mathematics classroom (e.g., What are
we learning? Why are we learning it?)

Using the learning goals to stay focused on
their progress in improving their understand-
ing of mathematics content and proficiency in
using mathematical practices.

Connecting their current work with the mathe-
matics that they studied previously and seeing
where the mathematics is going.

Assessing and monitoring their own under-
standing and progress toward the mathematics
learning goals.

NCTM. (2014). Principles to Actions: Ensuring
Mathematical Success for All. Reston, VA: NCTM p. 16
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Teacher and Student Actions

Elicit and use evidence of student thinking

Teacher and student actions

What are teachers doing? What are students doing?
Identifying what counts as evidence of stu- Revealing their mathematical under-
dent progress toward mathematics learning standing, reasoning, and methods in
goals. written work and classroom discourse.
Eliciting and gathering evidence of student Reflecting on mistakes and misconcep-
understanding at strategic points during tions to improve their mathematical
instruction. understanding.

Interpreting student thinking to assess Asking questions, responding to, and
mathematical understanding, reasoning, giving suggestions to support the

and methods. learning of their classmates.

Making in-the-moment decisions on how Assessing and monitoring their own

to respond to students with questions and progress toward mathematics learning
prompts that probe, scaffold, and extend. goals and identifying areas in which they
Reflecting on evidence of student learning need to improve.

to inform the planning of next instructional

steps.

NCTM. (2014). Principles to Actions: Ensuring
Mathematical Success for All. Reston, VA: NCTM p. 56

Smarter
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Claim 1
Concepts and Procedures
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Claim 1: Concepts and
Procedures

“Students can explain and apply
mathematical concepts and
Interpret and carry out
mathematical procedures with
precision and fluency.”

Assessment Consortium
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Rationale for Claim 1

® This claim addresses procedural skills and the
conceptual understanding on which developing
skills depend. It Is Important to assess how
aware students are of how concepts link
together and why mathematical procedures
work the way they do.

® Central to understanding this claim is making
the connection to these elements of the
mathematical practices as stated in the CCS
for Mathematics.
— MP5. Use appropriate tools strategically.
— MP6. Attend to precision.
— MP7. Look for and make use of structure.

— MP8. Look for and express regularity in repeated
reasoning.

Smarter
A Balanced
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Smarter Balanced Assessment Targets

® Provide more detail about the range of
content and Depth of Knowledge levels.

® Intended to support the development of
high-quality items and tasks that
contribute evidence to the claims.

Assessment Consortium
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ATATE DEPARTRENT

OF EDUCATION

Smarter Balanced Cognitive Rigor Matri

Depth of Thinking I
(Webh) DOK Level 1 DOK Level 2 Coamoeneld DOK Level 4
+ Type of Thinking Recall & Reproduction Basic Skills & Concepts ratzgic LAMEING Extended Thinking
i EReasoning
(Revised Bloom)
Eemember - Pacall comversions, terms, facts
Understand -Evaluats an sxpraszion - Spacify, explain relationships -Uza concapts to zolve pon-routina Foelate mathematical conospts to othar
-Locate points on 3 grid or MvIaka basic inforsncss or logical problems omtant areas, other domaine
numbsr on numbar line pradictions fiom data’obesryations -Uza supporting svidanca to justify -Diavalop genarslizations of the rzults
-Bplva s one-stap problem za modals (dazrams to sxpla comjectures, genarsliza, of conmact obtsined and the stratesiss nsad and
= . . m’:;‘tm = “ s idaas apply them to new problsm ziteations
-Papgezant math relationships in - . .
words, pictrss, o symbols -Mlsksand axplain sstimates -Explain r2asoning when megs than
ona responia iz possible
-Explsin phenomeans in temms of
ConoEpts
Apply -Follow simpls procaduras -Salact a procadirs and parform it -Dsign invastigation for aspacific -Initiate, dosimn, and conduct 2 projact
-Calculsta, messura spply amls | -Selve rovtizs problem spplying purposs of razaarch quastion that spacifiss a problam, idantifise
{2.2., ounding) multipls concapts of dacizion point - Uz= r2asoming, planning, and :51‘-“5-':-;{? zolves the problam, and
~Apply lgorithm or formula -Fatrizva information to selvaa FUPPOTHDE Svidamos i -
-Bolva linear aquations problam -Tranzlats batwasn problam &
L R p— 1{::1'_- -Translate batwasan represantations 51-3'—'1]3'511;:-5"31"51 whan not 2 diract
Analyze -Ratriava information from a -Catagorize data, figiras -Compars information within or acroes | -Anslyzs multipls sowrces of svidancs
Eaﬁh;;:g,ﬁp]:marjwata -Cxzanize oedar dats data sats of taxts of data 33tz
4 : ; : -Analyze and draw conclusions fom
-Salact ata praph E; S
-Identify a pattemtrend & m:pm And brgAmize data citing evidencs
-Interprst data from 3 simple graph ~Ceneralize 2 pattem
-Extend apattsm -Interprst dats fom complax eraph
Evaluate -Cita avidemcs and devalop alogical -Apply undarztanding in a noval way,
Afgumant provide argemant or justification for
-Compars/contrast solution methode the new spplication
-Werify rezzonshlanes:
Create - Brsinstorm idess, conoapts, -Craparata oomjacteres of hypothases -Diavalop an altemative selution -Svnthesiza information acrees multgs
problems, or parzpactives related | bared on obeervations or prios -EBvnthasize information within ona LOHTES Of data sats
B e Imowladge and enperiancs datazat -Diazign amodsl to inform and zolvea
practical or abstract situation
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Claim 1 Assessment Targets

Grade 7 SUMMATIVE ASSESSMENT TARGETS

Providing Evidence Supporting Claim #1
Claim #1: Students can explain and apply mathematical concepts and carry out mathematical
procedures with precision and fluency.

Content for this claim may be drawn from any of the Grade 7 clusters represented below, with a much greater
proportion drawn from clusters designated “m” (major) and the remainder drawn from clusters designated
“a/s” (additional/supporting) — with these items fleshing out the major work of the grade. Sampling of Claim
#1 assessment targets will be determined by balancing the content assessed with items and tasks for Claims #2.
#3. and #4."® Grade level content emphases are summarized in Appendix A and CAT sampling proportions for
Claim 1 are given in Appendix B.

Ratios and Proportional Relationships (7.RP)

Target A [m]: Analyze proportional relationships and use them to solve real-world and mathematical
problems. (DOK 1, 2)

Tasks for this target will require students to identify and represent proportional relationships in various
formats (tables. graphs. equations, diagrams. verbal descriptions) and interpret specific values in context. (See
7.G Target E for possible context.) Other tasks will require students to compute unit rates, including those
associated with ratios of fractions.

Multistep problems involving ratio and percent will be assessed by tasks in Claims 2 and 4.

From the Smarter Balanced Mathematics Content Specifications Sanéﬁgr:Ieged
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Claim 1 and the Mathematics Teaching

Practices
Claim 1 Mathematics Teaching Practices
Students can Use and connect mathematical representations
explain and apply Effective teaching of mathematics engages students
mathematical in making connections among mathematical

representations to deepen understanding of

COﬂCGptS and mathematics concepts and procedures and as tools

interpret and carry for problem solving.

out mathematical

procedures with Build procedural fluency from conceptual
precision and understanding

fluency Effective teaching of mathematics builds fluency with
procedures on a foundation of conceptual
understanding so that students, over time, become
skillful in using procedures flexibly as they solve

contextual and mathematical problems.
‘ Assgg,fac';‘nscgdn
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Teacher and Student Actions

Use and connect mathematical representations

Teacher and student actions

What are teachers doing?

What are students doing?

Selecting tasks that allow students to
decide which representations to use in
making sense of the problems.

Allocating substantial instructional time
for students to use, discuss, and make
connections among representations.

Introducing forms of representations that
can be useful to students.

Asking students to make math drawings
or use other visual supports to explain
and justify their reasoning.

Focusing students’ attention on the struc-
ture or essential features of mathematical

ideas that appear, regardless of the repre-
sentation.

Designing ways to elicit and assess
students’ abilities to use representations
meaningfully to solve problems.

Using multiple forms of representations
to make sense of and understand mathe-
matics.

Describing and justifying their mathemat-
ical understanding and reasoning with
drawings, diagrams, and other represen-
tations.

Making choices about which forms of
representations to use as tools for solving
problems.

Sketching diagrams to make sense of
problem situations.

Contextualizing mathematical ideas by
connecting them to real-world situations.

Considering the advantages or suitability
of using various representations when
solving problems.

NCTM. (2014). Principles to Actions: Ensuring
Mathematical Success for All. Reston, VA: NCTM p. 29
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Teacher and Student Actions

Build procedural fluency from conceptual understanding

Teacher and student actions

What are teachers doing?

What are students doing?

Providing students with opportunities to
use their own reasoning strategies and
methods for solving problems.

Asking students to discuss and explain
why the procedures that they are using
work to solve particular problems.

Connecting student-generated strategies
and methods to more efficient procedures
as appropriate.

Making sure that they understand and
can explain the mathematical basis for the

procedures that they are using.

Demonstrating flexible use of strategies
and methods while reflecting on which
procedures seem to work best for specific
types of problems.

Determining whether specific approaches
generalize to a broad class of problems.

NCTM. (2014). Principles to Actions: Ensuring
Mathematical Success for All. Reston, VA: NCTM p.47-48

Smarter
Balanced

Assessment Consortium

CONNECTICUT STATE DEPARTMENT OF EDUCATION 29




Middle School Activity 1

lllustrative Mathematics
8.NS Comparing Rational and Irrational Numbers
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Activity 1 -

5a

For each pair of numbers, decide which is
larger without using a calculator. Explain
your choices.

a. 72 or9
b. 4/50 or 4/51
c. /50 org8

d. =2z or —6‘

http://s3.amazonaws.com/illustrativemathematics/illustration pdf
s/000/000/336/original/illustrative mathematics 336.pdf?139074 Smarter
9912 Bala
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http://s3.amazonaws.com/illustrativemathematics/illustration_pdfs/000/000/336/original/illustrative_mathematics_336.pdf?1390749912

Bringing It Back to the Standards ..

Using the “Bringing it Back to the Standards
and the Teaching Practices” graphic organizer,
identify which standards and teaching practices

were addressed in Activity 1:
¢ Standards for Mathematical Content

® Standards for Mathematical Practice

® Mathematics Teaching Practices (including
teacher/student actions)

Assessment Consortium
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Bringing it Back to the Assessment

Drag each number to its correct
position on the number line.

1 1 1 1 1 1 | | { -

0.2 03 04 05 06 0.7

0.8

From the Smarter Balanced Grade 8 Practice Test

CONNECTICUT STATE DEPARTMENT OF EDUCATION

0.1
4 = 3
5 i 10
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High School Activity 1
A-SSE Graphs of Quadratic Functions
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Activity 1 3

a. Graph these equations on your graphing calculator at the same time. What happens? Handout

Why? 5b

Vi =@=3)x+ 1)
y, = x2—2x-3
vy = (x—1y°—4
vy =x2—2x+1

. Below are the first three equations from the previous problem.

¥y = @-3)x+1)
y, = x>—2x-3
y; = (x—1)>—4

These three equations all describe the same function. What are the coordinates of the
following points on the graph of the function? From which equation is each point most
easily determined? Explain.

i. vertex:
ii. y-intercept:
iii. x-intercept(s):

. Make up an equation for a quadratic function whose graph satisfies the given condition.
Use whatever form is most convenient.

i. Has a vertex at (-2, —-5).
ii. Has a y-intercept at (0.6)
iii. Has x-intercepts at (3,0) and (5,0)
iv. Has x-intercepts at the origin and (4,0)

v. Goes through the points (4,2) and (1, 2)

http://s3.amazonaws.com/illustrativemathematics/illustration pdfs/000/000/388/ori Sgu?rter
ginal/illustrative_mathematics 388.pdf?1390750122 Assessﬁn?ggm
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http://s3.amazonaws.com/illustrativemathematics/illustration_pdfs/000/000/388/original/illustrative_mathematics_388.pdf?1390750122

Bringing It Back to the Standards ) . .

6

Using the “Bringing it Back to the Standards
and the Teaching Practices” graphic organizer,
identify which standards and teaching practices

were addressed in Activity 1:
¢ Standards for Mathematical Content

® Standards for Mathematical Practice

® Mathematics Teaching Practices (including
teacher/student actions)

Assessment Consortium
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Bringing it Back to the Assessment

h
f-—-

Determine whether each expression is equivalent to

(x° + 8). Select Yes or No for each expression.

Yes No
(x + 8)° 0O C

(x—2)(x2+2x+4) | [
(x+2)(x2-2x+4) || [

From the Smarter Balanced Grade 11 Practice Test Smarter

Balanced
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Claim 2
Problem Solving
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Claim 2: Problem-Solving

“Students can solve a range of
complex, well-posed problems in
pure and applied mathematics,
making productive use of

knowledge and problem-solving
strategies.”

ssessment Consortium
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Rationale for Claim 2

Assessment items and tasks focused on Claim 2
Include problems in pure mathematics and
problems set in context.

Problems are presented as items and tasks that
are well-posed (that is, problem formulation is not
necessary) and for which a solution path is not
Immediately obvious.

These problems require students to construct their
own solution pathway rather than follow a provided
one. Such problems will therefore be less
structured than items and tasks presented under
Claim 1. Students will need to select appropriate

conceptual and physical tools to use. Sarter

A Balanced
CONNECTICUT STATE DEPARTMENT OF EDUCATION SSatn




Rationale for Claim 2

® The evidence required of students to
satisfy Claim 2 centers around specific
statements of the mathematical
practices (MP) contained in the
CCSSM.

® Though not exclusive, MP1, MP5, MP7,
and MP8 are particularly relevant for
Claim 2 items.

Assessment Consortium
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Claim 2 Assessment Targets

Target A: Apply mathematics to solve well-posed problems
In pure mathematics and arising in everyday life, society, and
the workplace. (DOK 2, 3)

Target B: Select and use appropriate tools strategically.
(DOK 1, 2)

Target C: Interpret results in the context of a situation. (DOK
2)

Target D: Identify important quantities in a practical situation
and map their relationships (e.g., using diagrams, two-way
tables, graphs, flowcharts, or formulas). (DOK 1, 2, 3)

Smarter
Balanced
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Claim 2 Content Standards by Grade Level

Grade 3 Grade 4 Grade 5 | Grade 6 | Grade?7 |Grade8 | High School
3.0A.A 4.0A.A 5.NBT.B 6.RP.A 7.RP.A 8.EE.B N-Q.A
3.0A.D 4.NBT.B 5.NF.A 6.NS.A 7.NS.A 8.EE.C A-SSE.A
3.NBT.A* | 4.NF.A 5.NF.B 6.NS.C 7.EE.A 8.F.A A-SSE.B
3.NF.A 4.NF.B 5.MD.A* 6.EE.A 7.EE.B 8.F.B* A-CED.A
3.MD.A 4.NF.C 5.MD.C 6.EE.B 7.G.A* 8.G.A A-REIL.2
3.MD.B* 4.MD.A¥* 5.G.A* 6.EE.C 7.G.B* 8.G.B A-REI.B
3.MD.C 4 .MD.C* 6.G.A* 8.G.C* A-REI.C
3.MD.D* A-REI.D
F-IF.A
F-IF.B
F-IF.C
F-BF.A
G-SRT.C
S-ID.C
S-CP.A
* Denotes additional and supporting clusters
Smarter
Balanced

CONNECTICUT STATE DEPARTMENT OF EDUCATION
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Claim 2 and the Mathematics Teaching

Practices
Claim 2 Mathematics Teaching Practices
Students can Implement tasks that promote
solve a range of reasoning and problem solving
complex, well-
posed problems in Effective teaching of mathematics
pure and applied engages students in solving and

discussing tasks that promote
mathematical reasoning and problem
solving and that allow for multiple entry
points and varied solution strategies.

mathematics,
making productive
use of knowledge
and problem-
solving strategies.

CONNECTICUT STATE DEPARTMENT OF EDUCATION Page 44




Teacher and Student Actions

Implement tasks that promote reasoning and problem solving

Teacher and student actions

What are teachers doing?

What are students doing?

Motivating students’ learning of mathe-
matics through opportunities for explor-
ing and solving problems that build on
and extend their current mathematical
understanding.

Selecting tasks that provide multiple en-
try points through the use of varied tools
and representations.

Posing tasks on a regular basis that re-
quire a high level of cognitive demand.

Supporting students in exploring tasks
without taking over student thinking.

Encouraging students to use varied ap-
proaches and strategies to make sense of
and solve tasks.

Persevering in exploring and reasoning
through tasks.

Taking responsibility for making sense of
tasks by drawing on and making connec-
tions with their prior understanding and
ideas.

Using tools and representations as need-
ed to support their thinking and problem
solving.

Accepting and expecting that their
classmates will use a variety of solution
approaches and that they will discuss and
justify their strategies to one another.

NCTM. (2014). Principles to Actions: Ensuring
Mathematical Success for All. Reston, VA: NCTM p. 24
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Middle School Activity 2
6.EE Seven to the What!
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Activity 2 -

7a

a. What is the last digit of 72°!1? Explain.

b. What are the last two digits of 72°!! ? Explain.

http://s3.amazonaws.com/illustrativemathematics/illustration pdfs/0
zzs | 00/000/891/original/illustrative mathematics 891.pdf?1390749217 ‘Smarter

Balanced

Assessmen t Consori tium
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Bringing It Back to the Standards ..

Using the “Bringing it Back to the Standards
and the Teaching Practices” graphic organizer,
identify which standards and teaching practices

were addressed in Activity 2:
¢ Standards for Mathematical Content

® Standards for Mathematical Practice

® Mathematics Teaching Practices (including
teacher/student actions)

Assessment Consortium
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Bringing it Back to the Assessment

O oeiste Y oo Poimt_e—iY Ao Arow_—

: ¥
A

Line a is shown on the graph.
Use the Add Arrow tool to

construct line b on the graph so
that:

e Line a and line b represent a
system of linear equations
with a solution of (7, —2).

® The slope of line b is greater -— ; : :
than —1 and less than 0. -8 -6 -4 -2 0

e The y-intercept of line b is
positive.

N AR O @

From the Smarter Balanced Grade 8 Practice Test

CONNECTICUT STATE DEPARTMENT OF EDUCATION
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High School Activity 2
S-CP Alex, Mel, and Chelsea Play a Game
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ACtIVIty 2 Ha?rdout

7b

Alex, Mel, and Chelsea play a game that
has 6 rounds. In each round there Is a single
winner, and the outcomes of the rounds are
iIndependent. For each round the probability

that Alex wins Is % and Mel is twice as likely

to win as Chelsea. What is the probability
that Alex wins three rounds, Mel wins two
rounds, and Chelsea wins one round?

http://s3.amazonaws.com/illustrativemathematics/illustration pdfs/0Q0 Smarter
& /001/035/original/illustrative _mathematics 1035.pdf?1390751061 A Balanced
e '\.’,‘,-;7 bbbbbbbbbbbbbbbbbbbbbbbbb
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Bringing It Back to the Standards ..

Using the “Bringing it Back to the Standards
and the Teaching Practices” graphic organizer,
identify which standards and teaching practices

were addressed in Activity 2:
¢ Standards for Mathematical Content

® Standards for Mathematical Practice

® Mathematics Teaching Practice (including
teacher/student actions)

Assessment Consortium

CONNECTICUT STATE DEPARTMENT OF EDUCATION Page 52




Bringing it Back to the Assessment

At a local fair, the price of admission includes the opportunity for a person to spin a
wheel for free ride tickets.

e Each spin of the wheel is a random event.

e The result from each spin of the wheel is independent of the results of previous
spins.

e Each spin of the wheel awards tickets according to the probabilities shown
below.

Spin the Wheel

1 ticket 35%
2 tickets 25%
3 tickets 20%
5 tickets 15%
10 tickets 5%

Let X be the number of tickets a person wins based on 2 spins. There are 13
possible values for X.

Some values of X are more common than others. For example, winning X Probability
only 2 tickets in 2 spins is a somewhat 5 0.1275
common occurrence with probability 0.1225. It means the person wins 1 [ 3 0.1750
ticket on the first spin and 1 ticket on a4 [—|
the second spin (0.35* 0.35). A list of the possible values of X and the 5 0.1000
corresponding probabilities for most 6 0.1450
values of X is shown below. 7 0.0750
Fill in the three missing probability values in the table. 180 08000 |
I
11 0.0350
12 0.0250
13 )|Smarter
15| o.o150 |\ Balanced
20 0.0025 ssessment Consortium
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Claim 3
Communicating Reasoning
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Claim 3: Communicating
Reasoning

“Students can clearly and precisely
construct viable arguments to
support their own reasoning and to
critigue the reasoning of others.”

Assessment Consortium
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Rationale for Claim 3

® Claim 3 refers to a recurring theme in the
CCSS for Mathematics content and practice
standards—the ability to construct and present
a clear, logical, convincing argument.
— For older students, this may take the form of a

rigorous, deductive proof based on clearly stated
axioms.

— For younger students, this will involve more informal
justifications .
® Assessment tasks that address this claim will
typically present a claim or a proposed solution
to a problem and will ask students to provide
an example, a justification, an explanation, or a
counterexample.

Smarter
A Balanced
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Rationale for Claim 3

® The evidence required of students to satisfy

Claim 3 centers around specific statements of
the mathematical practices (MP) contained In
the CCSSM.

® Though not exclusive, MP3 and MP6 are
particularly relevant for Claim 3 items.

Assessment Consortium
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Targets for Claim 3

Target A: Test propositions or conjectures with specific examples.
(DOK 2).

Target B: Construct, autonomously, chains of reasoning that will justify
or refute propositions or conjectures. (DOK 3, 4).

Target C: State logical assumptions being used. (DOK 2, 3)

Target D: Use the technique of breaking an argument into cases. (DOK
2, 3)

Target E: Distinguish correct logic or reasoning from that which is
flawed and—if there is a flaw in the argument—explain what
itis. (DOK 2, 3, 4)

Target F. Base arguments on concrete referents such as objects,
drawings, diagrams, and actions. (DOK 2, 3)

Target G: At later grades, determine conditions under which an
argument does and does not apply. (DOK 3, 4)

CONNECTICUT STATE DEPARTMENT OF EDUCATION




Claim 3 Standards by Grade Level

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 HS
30AB 40A3 5.NBT2 6 RPA TRP2 REE.1 N-EN.A
3 NF.A 4 NBTA 5.NBT.6 6. RP3 TNSA REES N-ENB
3.NF.1 4 NBT.5 S.NBT.7 6.NS.A T.NS.1 8.EE.6 N-EN.3
3.NF.2 4 NBT.6 3.NF.1 H.INS.1 T.INS2 8EE.7a A-SSE2
3.NFE3 4 NF.A S.NE2 6. NS.C 7EE.1 8.EE.7b A-APE.1
3IMD.A 4 NF.1 S.NFB 6.INS.5 TEE2 8.EE.Ba A-REIA
3.MD.7 4 NF.2 S.NF3 6.NS.6 BF.1 A-REI1

4 NF 3a 5NF 4 6.INS.7 8F2 A-REI2
4 NF.3b S.NF.7a 6. EEA BF3 A-REI.10
4 NF .3c S.NE.7b 6. EE.3 8.G.1 A-REI.11
4 NF 4a SMD.C 6. EE.4 RG2 F-IF.1
4 NF 4b 5.MD . 5a 6. EEB 8.G4 F-IF.5
4NF.C 5.MD.5b 6.EE.6 8Gs F-IF 9
4 NF.7 5.GB* 6.EE.9 8.G6 G-CO.C
5G4 8GSE G-CO29
G-CO.10
G-CO.11
A-APRB
A-APF. 4
A-APR.6
A-REIC
F-BF3
F-BF 4a
F-TE.1
F-TF2
F-TF 8
G-CO.A
G-COB
G.SRTA
GSETB
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Claim 3 and the Mathematics Teaching

Practices
Claim 3 Mathematics Teaching Practices
Students can Facilitate meaningful mathematical discourse
clearly and Effective teaching of mathematics
precisely facilitates discourse among students in

order to build shared understanding of

construct viable mathematical ideas by analyzing and

arguments to comparing student approaches and
support their own arguments.

reasoning and to Pose purposeful questions

critique the Effective teaching of mathematics uses
reasoning of purposeful questions to assess and
others. advance student reasoning and sense

making about important mathematical
iIdeas and relationships.

Balanced

Assessment Consortium
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Teacher and Student Actions

Facilitate meaningful mathematical discourse

Teacher and student actions

What are teachers doing?

What are students doing?

Engaging students in purposeful sharing
of mathematical ideas, reasoning, and

approaches, using varied representations.

Selecting and sequencing student
approaches and solution strategies for
whole-class analysis and discussion.

Facilitating discourse among students by
positioning them as authors of ideas, who
explain and defend their approaches.

Ensuring progress toward mathematical
goals by making explicit connections to
student approaches and reasoning.

Presenting and explaining ideas, reason-
ing, and representations to one another
in pair, small-group, and whole-class
discourse.

Listening carefully to and critiquing the
reasoning of peers, using examples to
support or counterexamples to refute
arguments.

Seeking to understand the approach-
es used by peers by asking clarifying
questions, trying out others’ strategies,
and describing the approaches used by
others.

Identifying how different approaches to
solving a task are the same and how they
are different.

NCTM. (2014). Principles to Actions: Ensuring

Smarter

Mathematical Success for All. Reston, VA: NCTM p. 35 Balanced

Assessment Consortium
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Teacher and Student Actions

Pose purposeful questions

Teacher and student actions

What are teachers doing? What are students doing?
Advancing student understanding by Expecting to be asked to explain, clarify,
asking guestions that build on, but do not and elaborate on their thinking.
take over or funnal, student thinking. Thinking carefully about how to present
Making certain to ask questions that go their responses to questions clearly, with-
beyond gathering information to probing out rushing to respond quickly.

thinking and requiring explanation and

justification Reflecting on and justifying their reason-

ing, not simply providing answers.
Asking intentional questions that make
the mathematics more visible and
accessible for student examination and
discussion.

Listening to, commenting on, and
questioning the contributions of their
classmates.

Allowing sufficient wait time so that
more students can formulate and offer
responses.

NCTM. (2014). Principles to Actions: Ensuring S ¢
Mathematical Success for All. Reston, VA: NCTM p. 41 g?lg:ged
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Middle School Activity 3
/.RP Dueling Candidates
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Activity 3 <o

8a

Joel and Marisa are running for president at their middle school (grades 6-8).
After the votes are in, Joel and Marisa are each convinced that they have won
the election:

® Joel argues that he has won a larger percentage of the overall vote than

Marisa so he should be the new president.

Marisa argues that she has won a larger percentage than Joel of the 6th
grade vote and the 7th grade vote. Since the majority of the grades voted
for her, she should be the new president.

Is it possible that both Joel and Marisa are making accurate claims? Explain.

http://s3.amazonaws.com/illustrativemathematics/illustration pdfs/00

0/001/589/original/illustrative_mathematics 1589.pdf?1390749569 quaéigﬁged
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Bringing It Back to the Standards ..

Using the “Bringing it Back to the Standards
and the Teaching Practices” graphic organizer,
identify which standards and teaching practices

were addressed in Activity 2:
¢ Standards for Mathematical Content

® Standards for Mathematical Practice

® Mathematics Teaching Practice (including
teacher/student actions)

Assessment Consortium
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Bringing it Back to the Assessment

Look at the equation.

Sarah claims that for any

fraction multiplied by % n will

be less than %

To convince Sarah that this

statement is only sometimes
true:

Part A: Drag one number into
each box so the product, n, is

2
less than 3-

Part B: Drag one number into
each box so the product, n, is

not less than %

O oo~ O bW

C CI—D

Part A: Product n is less than %

2
3

Part B: Product n is not less than %

O

=n

2
— X
3

From the Smarter Balanced Grade 6 Practice Test

CONNECTICUT STATE DEPARTMENT OF EDUCATION
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High School Activity 3
A-SSE Taxes and Sales

CONNECTICUT STATE DEPARTMENT OF EDUCATION




Activity 3 Lot

8b

Judy is working at a retail store over summer break. A customer buys a $50 shirt that is on sale
for 20% off. Judy computes the discount, then adds sales tax of 10%, and tells the customer how
much he owes. The customer insists that Judy first add the sales tax and then apply the

discount. He is convinced that this way he will save more money because the discount amount
will be larger.

a. Is the customer right?

b. Does your answer to part (a) depend on the numbers used or would it work for any percentage

discount and any sales tax percentage? Find a convincing argument using algebraic expressions
and/or diagrams for this more general scenario.

http://s3.amazonaws.com/illustrativemathematics/illustration pdf Smarter

s/000/000/677/original/illustrative mathematics 677.pdf?139075 Balanced
Assessment Consortium
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Bringing It Back to the Standards ..

Using the “Bringing it Back to the Standards
and the Teaching Practices” graphic organizer,
identify which standards and teaching practices

were addressed in Activity 2:
¢ Standards for Mathematical Content

® Standards for Mathematical Practice

® Mathematics Teaching Practice (including
teacher/student actions)

Assessment Consortium
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Bringing it Back to the Assessment

OF Dciete
Part A:

The radius of sphere Y is twice
the radius of sphere X. A student

claims that the volume of sphere

Y must be exactly twice the
volume of sphere X.

Part A: Drag numbers into the
boxes to create one example to
evaluate the student's claim.

Part B: Decide whether the

student's claim is true, false, or

cannot be determined. Select the
correct option.

Radius = in Radius = in

Volume = =m in3 Volume = =1 in3

OooO~NOTUVT A WNEO

wib

W

Part B:
True False Cannot be determined

From the Smarter Balanced Grade 11 Practice Test Smarter

Balanced

Assessment Consortium
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Claim 4
Modeling and Data Analysis
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Claim 4: Modeling and Data
Analysis
“Students can analyze complex,
real-world scenarios and can
construct and use mathematical
models to interpret and solve
problems.”

Assessment Consortium
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Rationale for Claim 4

In the real world, problems do not come neatly "packaged.”
Real-world problems are complex and often contain
Insufficient or superfluous data.

Assessment tasks will involve formulating a problem that is
tractable using mathematics; that is, formulating a model.
This will usually involve making assumptions and
simplifications.

Students will need to select from the data at hand or
estimate data that are missing. (Such tasks are therefore
distinct from the well-formulated problem-solving tasks
described in Claim 2.)

Students will identify variables in a situation and construct
relationships between them. Once students have formulated
the problem, they will tackle it (often in a decontextualized
manner) before interpreting their results and then checking
the results for reasonableness.

Smarter
A Balanced
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Rationale for Claim 4

® The evidence required of students to satisfy
Claim 4 centers around specific statements of
the mathematical practices (MP) contained In
the CCSSM.

® Though not exclusive, MP2, MP4, and MP5 are
particularly relevant for Claim 4 items.

Assessment Consortium
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Targets for Claim 4

Target A: Apply mathematics to solve problems arising in
everyday life, society, and the workplace. (DOK 2, 3)

Target B: Construct, autonomously, chains of reasoning to justify
mathematical models used, interpretations made, and solutions
proposed for a complex problem. (DOK 2, 3, 4)

Target C: State logical assumptions being used. (DOK 1, 2)
Target D: Interpret results in the context of a situation. (DOK 2, 3)

Target E: Analyze the adequacy of and make improvements to an
existing model or develop a mathematical model of a real
phenomenon. (DOK 3, 4)

Target F: Identify important quantities in a practical situation and
map their relationships (e.g., using diagrams, two-way tables,
graphs, flowcharts, or formulas). (DOK 1, 2, 3)

Target G*: Identify, analyze and synthesize relevant external
__resources to pose or solve problems. (DOK 3, 4) Sinartar

*Assessed in Performance Tasks only A Balanced
CONNECTICUT STATE DEPARTMENT OF EDUCATION




Claim 4 Clusters and Standards

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 HS
3.0AA 4 0AA 5NBTB 6 RP A TRP.A 8.EE 3 N-QA
3.0AD 4NFB S5NEFA 6. NS A TNSA 5.EE 4 A-SSEB
3MDA 4 MD.A* 5NFB 6. NS.C 7EEB 8. EEB A-CED.A
3MDC 4 MD.B* 5MD.A* 6 EEB 7.G.A* 8.EEC A-REIA
3.MD.D#* 4 MD.C* 5 MD B* 6 EE.C 7.G.B* 8 FB* A-REIB
5MD.C 6.GA* 7.SPA* 8.GB F-IF B
5GA* 6. SP A* 7.SP B* 8.GC* F-IF C
6.SP B* 7.SP.C* 8.SP.A¥* F-BF A
S-IDA
S-IDB
S-IC 1
S-IC.B
A-REIC
F-LEA
F-LEB
F-TE5
G-GMD 3
G-MG
*Denotes additional and supporting clusters
Smarter
Balanced
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Claim 4 and the Mathematics Teaching

Practices
Claim 4 Mathematics Teaching Practices
Students can Support Productive Struggle in
analyze complex, ||Learning Mathematics
real-world Effective teaching of mathematics

scenarios and can | | consistently provides students,
construct and use | | individually and collectively, with

mathematical opportunities and supports to engage
_models to In productive struggle as they grapple
interpret and with mathematical ideas and

solve problems. relationships.

CONNECTICUT STATE DEPARTMENT OF EDUCATION




Teacher and Student Actions

Support productive struggle in learning mathematics

Teacher and student actions

What are teachers doing? What are students doing?
Anticipating what students might struggle Struggling at times with mathematics
with during a lesson and being prepared tasks but knowing that breakthroughs of-
to support them productively through the ten emerge from confusion and struggle.
struggle. Asking questions that are related to the
Giving students time to struggle with sources of their struggles and will help
tasks, and asking questions that scaffold them make progress in understanding
students’ thinking without stepping in to and solving tasks.

do the work for them. N .
Persevering in solving problems and

Helping students realize that confusion realizing that is acceptable to say, "l don't
and errors are a natural part of learning, know how to proceed here,” but it is not
by facilitating discussicns on mistakes, acceptable to give up.

misconceptions, and struggles. Helping one another without telling their

Praising students for their efforts in classmates what the answer is or how to
making sense of mathematical ideas solve the problem.

and perseverance in reasoning through

problems.

NCTM. (2014). Principles to Actions: Ensuring

Mathematical Success for All. Reston, VA: NCTM p. 52 S,B}%ten{ed

Assessment Consortium
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Middle School Activity 4

Understanding Proportional Relationships
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Activity 4 < ol

9a
Understanding Proportional Relationships
Grade 7 / Math / Assessment ==
CCSS: Math.7.RP.A.2 Math.Practice. MP1 w U Y @ @
Wt { r \ —
Smarter
Balanced

Assessment Consortium
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https://www.teachingchannel.org/videos/proportional-relationship-misconceptions-ccssmdc
https://www.teachingchannel.org/videos/proportional-relationship-misconceptions-ccssmdc

Bringing It Back to the Standards ..

Using the “Bringing it Back to the Standards
and the Teaching Practices” graphic organizer,
identify which standards and teaching practices

were addressed in Activity 2:
¢ Standards for Mathematical Content

® Standards for Mathematical Practice

® Mathematics Teaching Practice (including
teacher/student actions)

Assessment Consortium
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Bringing it Back to the Assessment

m 0 CREE T

A boat takes 3 hours to reach an
island 15 miles away.

The boat travels:
e at least 1 mile but no more

than 6 miles during the first o
hour L L L L) L L T T T L L L} L L L T

e at least 2 miles during the 0 2 4 6 8 . 10 12 14
second hour Number of Miles

e exactly 5 miles during the
third hour

A
Y

Use the Connect Line tool to
show the range of miles the boat
could have traveled during the

second hour, given the
conditions above.

From the Smarter Balanced Grade 6 Practice Test Smarter

Balanced

Assessment Consortium
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High School Activity 4
A-SSE Course of Antibiotics
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Activity 4 -

9b

Susan has an ear infection. The doctor prescribes a course of antibiotics. Susan is told to take
250 mg doses of the antibiotic regularly every 12 hours for 10 days.

Susan is curious and wants to know how much of the drug will be in her body over the course of
the 10 days. She does some research online and finds out that at the end of 12 hours, about 4%
of the drug is still in the body.

a. What quantity of the drug is in the body right after the first dose, the second dose, the third dose, the
fourth dose?

b. When will the total amount of the antibiotic in Susan’s body be the highest? What is that amount?

c. Answer Susan's original question: Describe how much of the drug will be in her body at various points
over the course of the 10 days.

http://s3.amazonaws.com/illustrativemathematics/illustration pdfs/

000/000/805/original/illustrative mathematics 805.pdf?139075011 Smarter
3 Balanced

Assessment Consortium
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Bringing It Back to the Standards ...

Using the “Bringing it Back to the Standards
and the Teaching Practices” graphic organizer,
identify which standards and teaching practices

were addressed in Activity 2:
¢ Standards for Mathematical Content

® Standards for Mathematical Practice

® Mathematics Teaching Practice (including
teacher/student actions)

Assessment Consortium
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Bringing it Back to the Assessment

The diagram shows the end view of a roll of paper towels when it is full and the end
view of the roll after some of the paper towels have been used.

Full Roll of Partial Roll of
Paper Towels Paper Towels
1.25in

When the full roll of paper towels is unrolled, it has a length of 528 inches of paper
towels of uniform width and thickness. Enter the length, in inches, of the paper towels
remaining on the partial roll.

From the Smarter Balanced Grade 11 Practice Test Smarter

Balanced

Assessment Consortium
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Supporting Students Who Will
Take the Smarter Balanced
Assessments
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Support for Students

® Providing high quality instruction
throughout the year.

® Provide opportunities for students to
engage with the Smarter Balanced
Practice Tests and Training Tests.
* Practice Tests are available by grade level
* Training Tests are available by grade-band

® Available on the Smarter Balanced Web
site
http://www.smarterbalanced.org/practice-test/

Smarter
Balanced
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http://www.smarterbalanced.org/practice-test/

Purpose of the Practice Tests

® Allows teachers, students, parents, and other
Interested parties to experience a full grade-
level assessment

® Provides an opportunity for students to become
familiar with the keyboard commands and
embedded universal tools, designated supports,
and accommodations

® Provides an opportunity for students who use
assistive technology to test the functionality
prior to testing

Smarter
Balanced
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Practice Tests

® Grade-level scoring guides are available for
download

® Important Limitations

* The Practice Tests do not encompass the full
range of content that students will encounter
on the operational assessments in 2015, and
should not be used to guide instructional
decisions.

Assessment Consortium
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Training Tests

® The Training Tests are designed to provide students
and teachers with opportunities to quickly
familiarize themselves with the software and
navigational tools that they will use on the Smarter
Balanced Assessments.

® The Training Tests are organized by grade bands
(grades 3 to 5, 6 to 8, and high school) and each
test contains 14-15 questions.

® The guestions were selected to provide students
with an opportunity to practice a range of question

types.
® The Training Tests do not contain performance
tasks. Similar to the Practice Test, the Training
Tests include all embedded universal tools,
designated supports, and accommodation SBm;}g*:ged
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How Does the Smarter Balanced
Assessment System Support
Instruction?
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The Smarter Balanced
Assessment System

The Smarter Balanced Assessment System includes:

® Digital Library resources to help educators
Implement the formative assessment process to
Improve teaching and learning

® Interim assessments to check student progress
throughout the year and help teachers plan and
Improve instruction (Note: the interim assessments
are not intended to be used for accountability
purposes)

® Year-end summative assessments that are used for
accountability purposes

Smarter
A Balacnced
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Questions
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Success Criteria

® | can explain how the Connecticut Core
Standards (CCS) for Mathematics
connect to the Smarter Balanced
Claims.

® | can meet the scope of the Content
Standards and Practice Standards
through best practices and by
Incorporating a variety of strategies and
activities in my instruction.

Smarter
Balanced
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Resources el

10
® CT Core Standards: http://ctcorestandards.orq/

® Connecticut Dream Team 2014 Math Resources:
http://ctcorestandards.org/?page 1d=3771

® Achieve the Core: http://achievethecore.orqg/

® llustrative Mathematics:
https://www.illustrativemathematics.orq/

Additional resources are included in participant folder

Smarter
Balanced
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http://ctcorestandards.org/
http://ctcorestandards.org/?page_id=3771
http://achievethecore.org/
https://www.illustrativemathematics.org/

Resources

® Smarter Balanced Assessment
Consortium:
http://www.smarterbalanced.org/

® Link to CSDE Student Assessment
Smarter Balanced page:

http://www.sde.ct.gov/sde/cwp/view.asp?a
=2748&0=334488
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