ACHIEVE THE CORE

Common Core Knowledge and Practice

Survey Report Companion
Math Grades 3-5

About

The Common Core Knowledge and Practice Survey (Survey) is a tool for educators to use to reflect on their instructional
practice and understanding of the Common Core State Standards (CCSS). Designed for use in a professional learning
community (PLC) setting within a school, the Survey is meant to spark conversation, identify areas for growth, and offer
concrete ways for teams of teachers to continue to align their practice to the Shifts. Following the administration of the
Survey in a PLC, this resource can be used by coaches and teachers to better understand the Survey questions and their
relationship to the Shifts.

The Survey was intentionally designed to take no more than 30 minutes. As a result, there are a limited number of
questions pertaining to each aspect of the Shifts. When considering the performance of an individual or group on a Shift,
it is important to look closely at the questions to tease out which aspect(s) of the Shift may be creating confusion. This
resource is broken into two parts.

PART 1: SURVEY

The Survey uses a variety of question types and formats to highlight specific features of the Standards and Shifts. It is
intended to capture information from educators about their understanding of different elements of the Standards and
how the Shifts manifest in planning and classroom instruction. Each Survey question will be followed by commentary. The
"Purpose” section will offer information about why the question was included in the Survey. The "Rationale” section will
explain the different response options.

Some of the Survey questions have correct answers because they ask about items that can be objectively verified. Other
questions ask participants to apply their knowledge of the Shifts and Standards to a specific example or classroom
scenario. For these questions, there may be circumstances in the course of instruction where any number of answer
choices could be correctly applied; however, for the purpose of this Survey the correct answers are those actions that
most closely tie instruction practice to the expectations of the Standards and Shifts. Finally, a subset of the questions
about practice are designed to help illuminate what's currently happening in classrooms and schools, in order to facilitate
conversation about what training or structures might support future work.

Each question will have a label to indicate which category the question relates to — one of the Shifts (Focus, Coherence,
Rigor) or "Practice-Content Connections.” Questions that have one or more correct answers will have the correct
response(s) indicated.

Shift of Focus Shift of Coherence
Focus strongly where the Think across grades, and link to
Standards focus

~

[

major topics within grades

Shift of Rigor Practice-Content Connections
In major topics pursue: conceptual PC Knowledge of the Mathematical
understanding, procedural skill and Practice Standards and strategic
fluency, and application with equal connection of the Practice and
intensity. Content standards in materials

and instruction
PART 2 : SHIFTS SUMMARY
Part two shows which questions relate to each category. Part two also includes discussion questions and resource
recommendations intended to drive conversation and provide a starting point for next steps and long-term professional
learning.



Part 1 : Survey

Q.4

Shift of Focus

Question
Which of the following belongs to the Major Work of the indicated grade or course? Please select all that apply.

2nd grade

&l inemtify line & symmetrg in twn o mens onal figurees

O by Underszznd t-e place value

O Appy and extend previcus unde-standings of muliplication and div sion Lo
multiply and divide fractions

M d) Ressesenr and sabe prahlems invalving addition and wdentify ine of
symetry intwa o mensional figures

O e | coun't Lnoe

i nrads

Ol Muliply and divide withi= 10C

O by Ident y the maeesures of central endenoy and distribution
8 ) Develop undzrstamnding o fract cns as numbsers

m d) Undersmand meaning af addifian 210 subtrackion

O e | cun't <now

4 A e

O o) Examine transfar~tanions an e coordindts plane

O by Genere ize place value crderstanding for multi-digit whole numbers
M) Fxtend uadesstanding nf Fractinn squivg | pree and nrdering

O di Creane and extend pattarns and Sequentes

Oeilcon't <now

5% grace

0 ai Apply and esend previows undersandings of muolt clicedos and division w
mulriply and div de fractions

O b Undersiand (o place value syserr

O ) Undarstand and calculake probab ity of sing'e evaents

M) Ident 5 line nf symmety in bao dimensiongl flguees

Oeilcon't <now

B DfRne

O o dndorstand ratle conoepts and US2 AT S roason ng w solve problems
O b Ident 7y the mezsures of cenbral tendency and distribution

el ideatify aan o ire rules of divisibiling

O di apply and exeend orevious undersmnd =gs of arithmezic 1o algeoralc
BN pEs Sinns

Oel | Con't <now



Correct Answer - 2nd Grade: b, d; 3rd Grade: a, c; 4th Grade: b, c; 5th Grade: a, b; 6th Grade: a, d

PURPOSE

Rather than racing to cover topics in a mile-wide, inch-deep curriculum, the Standards require us to significantly
narrow and deepen the way time and energy is spent in the math classroom. By focusing deeply on the Major
Work of each grade, students can gain strong foundations: solid conceptual understanding, a high degree of
procedural skill and fluency, and the ability to apply the math they know to solve problems inside and outside the
math classroom. This question addresses teachers’ knowledge of the Major Work of the grade. More information
can be found at www.achievethecore.org/focus.

RATIONALE
This question showed different grade levels depending on the grade the teacher selected at the beginning of the
Survey. The selected grade, one grade level below, and one grade level above were displayed for this question.

2nd grade

a) Identify line of symmetry in two dimensional figures - 4th grade expectation
b) Understanding the place value system - Major Work of 2nd grade

c) Multiplication and division of fractions — begins in 5th grade

d) Solving addition and subtraction word problems - Major Work of 2nd grade.
e) I don't know.

3rd grade

a) Multiplication and division within 100 - Major Work of 3rd grade.

b) Measures of central tendency — begins in 6th grade.

c) Understanding fractions as numbers - Major Work of 3rd grade.

d) Understanding the meaning of addition and subtraction — Kindergarten expectation
e) | don't know.

4th grade

a) The coordinate plane — begins in 5th grade.

b) Generalize place value understanding for multi-digit whole numbers - Major Work of 4th grade
c) Extend understanding of fraction equivalence and ordering - Major Work of 4th grade

d) Create and extend patterns and sequences - not in the Standards

e) I don't know.

5th grade

a) Applying and extend previous understandings of multiplication and division to multiply and divide fractions -
Major Work of 5th grade

b) Understand the place value system - Major Work of 5th grade

c) Understand and calculate probability of single events - introduced in 7th grade

d) Identify line of symmetry in two dimensional figures - 4th grade standard

e) | don't know.

6th grade
a) Understand ratio concepts and use ratio reasoning to solve problems - Major Work of 6th grade
b) Identify the measures of central tendency and distribution - not in the Standards
c) Identify and utilize rules of divisibility - not in the Standards
d) Apply and extend previous understandings of arithmetic to algebraic expressions - Major Work of 6th grade
e) | don't know.



Q.5

Shift of Coherence

Question
Over the past school year, how frequently have you done the following?

Almost About once a Several times a About weekly Several times a
never/Never| month maonth week

a) Discussed Common Core
State Standards for Mathematics
with teachers in other grades

b} Discussed Common Core
State Standards for Mathematics
with teachers in your own grade

c} Looked at student
mathematical work with other
teachers for the purposes of
professional development

d) Received suggestions from
colleagues for curricular
materials aligned to the
Commeon Core State Standards
for Mathematics

Correct Answers - N/A

PURPOSE

Supportive environments in which teachers are able to discuss, question, and work collectively to study student
expectations support a deeper understanding of the coherence of the Standards. Teacher collaboration can
facilitate more consistency in both instructional materials and instruction, and allows teachers to see connections
across grades more clearly and make those connections in their classrooms. This question addresses the
frequency of teacher collaboration around the Standards.

RATIONALE
There is no correct amount of time required for teachers to spend working together; however, teacher
collaboration can support high quality CCSS-aligned instruction.

a) Vertical collaboration helps teachers develop a deeper understanding of the expectations of their own grade
and provides an understanding of the progression of the standards in the surrounding grades.

b) Teachers collaborating within a grade allows for a collective reflection on specific content standards, lesson,
and activities that are applicable to the content of the grade.

c) Examining student work with other teachers is useful in identifying key misconceptions and discussing how to
make classroom adjustments.

d) Finding and sharing aligned resources with colleagues is useful for many schools/districts in which
instructional materials are not aligned to the Standards.



—~\ Q.6
Shift of Rigor

Question
Carefully examine each standard below and select which aspect of rigor is being targeted.

Concepius Procedural Skil and Application | don't know
Understanding Fluznacy

ar Ecive redl world
problems invelving
rmultiplication of fractions
and mi=zed numbers, a.q.,
by using wiswal fraction
miade |5 o AquAatinns to
Feprescrt the proo cm.

b} Understand a fraction

Jh as the quantity farmed
by 1 nart when & whole 15
partivioned into & zqual
parts: undorstand & Fraction
/B as the coantity formed
by = parts of size 1/6.

¢k Rcad and #rive multi
digit whule nurmbers using
base-len numers s, numbes
names, and sxpanded form.
Compare bwa multi-digit
numbe = hases on
meonings of the digins in
eLCh place, Uz ng >, =, and
< symbals (o recarc the
resulzs of compzs-isons.

di Fluzntly muldply and
divide within 120, using
strafegics soch a5 L
relationship bebwesn
multiplication and division
(e g., knmwing thet H o= 5 =

40, one knows 40 + 5 = B)
or properties of operations.
By the end of Grade 3,
know from memory all
products of two one-digit
numbers.

g) Recognize that in a multi-
digit number, a digit in ane
place represents 10 times
as much as it represents in
the place to its right and
1/10 of what it represents
in the place to its left,

Correct Answers -a) Application, b) Conceptual Understanding, c) Procedural Skill and Fluency, d) Procedural
Skill and Fluency, e) Conceptual Understanding




PURPOSE

In order to reach the depth of the Standards, a balance of conceptual understanding, procedural skill/fluency,
and application is required in the classroom. Each standard embodies at least one aspect of rigor; often the
language in the standard indicates which aspect is being targeted (e.qg., “fluently” identifies a procedural standard;
“understand” identifies a conceptual understanding standard, and "real world problems” identifies an application
standard). This question asks teachers to identify the aspect of rigor in the standard; understanding the intended
aspect of rigor in a particular standard is critical for teachers to plan and execute lessons that address the
expected learning of the Standards.

RATIONALE

a) The standard includes the phrase “solve real world problems” which indicates students are using their ability to
perform arithmetic with fractions within the context of a real-world problem; this standard targets application.
b) “Understand the quantity 1/b as the quantity...” indicates students are learning about the concept of a fraction;
this standard targets conceptual understanding.

c) "Read and write multi-digit numbers...compare two multi-digit numbers” indicates students are practicing the
skill of writing and reading numbers and comparing their size; this standard targets procedural skill/fluency.

d) "Fluently multiply and divide within 100" targets procedural skill/fluency.

e) "Recognize that in a multi-digit number a digit in one place represents 10 times as much as it represents in
the place to its right..." indicates students are reasoning about the size of numbers and how that relates to place
value; this standard targets conceptual understanding.

@O® a7

Shifts of Focus, Coherence and Rigor

Question
Please indicate the extent to which you agree or disagree with the following statements as they relate to your
mathematics teaching this school year.

Strongly Somewhat Somewhat Strongly Agree | Not Applicable
Disagree Disagree Agree

a) | choose which
standards to teach based
on the major work of the
grade.

b) I try te incorporate

conceptual understanding
into every lesson that |
teach.

€} | try to incorporate real-
world applications into
every lesson that | teach.
d) | use the textbook to
determine the order of the
standards that | teach.

e) | use the wording of the
standards to determine if
procedural skills,
conceptual understanding,
and/or real-world
applications are
emphasized in my lessons.
f) I order lessons based on
the order of the standards
at my grade.

g) | spend less time in the
classroom on
additional/supporting
standards.

h) I erganize which
standards to teach based
on how they connect to
one another within and
across units.

i | seek to balance my unit
across procedural skills,
conceptual knowledge and
real-world applications.

) I consider students” prior
knowledge when writing
my lesson and learning
objective.

k) I try to give equal
importance to all topics
throughout the year.




Correct Answers - N/A

PURPOSE

There are many pedagogical choices a teacher can make when supporting students in mathematics. This
guestion details an array of instructional practices and asks teachers to identify which behaviors they exhibit

in the classroom. Given the variety of decisions that can be made in different educational contexts, many of
the statements above could be valid. However, some instructional practices better support Standards-based
instruction and a teacher fully implementing the Standards would be more likely to emphasize those practices
over others. To learn more about the Shifts, go to www.achievethecore.org/shifts-mathematics.

RATIONALE

The practices associated with the italicized sections below are those that a teacher fully implementing the
Standards is likely to emphasize.

a) Major Work of the grade is prioritized content within the Standards and requires more class time. Making
instructional decisions based on the Major Work of the grade is important for ensuring that students spend the
time necessary to master the concepts and skills that lead to algebra.

b) Conceptual understanding is one of the three aspects of rigor and should be incorporated into lessons
appropriately — based on the expectation of the standard. Not all standards focus on the development of
mathematical concepts; lessons based on standards that set expectations of fluencies or the application of math
should not target conceptual understanding.

c) Application is one of the three aspects of rigor and should be incorporated to lessons appropriately — based on
the expectation of the standard. Not all standards focus on applying mathematical concepts; lessons based on
standards that set expectations of fluencies or building mathematical concepts should not target application.

d) While the textbook might present a sound mathematical sequence of topics, the curriculum should be
carefully reviewed for alignment to the Shifts. Tools such as the Instructional Materials Evaluation Tool (IMET) can
help determine whether adjustments should be made. For more information go to www.achievethecore.org/
imet.

e) The Standards require a balance of conceptual understanding, procedural skill/fluency, and real-world
application across the year, but the realization of these in the classroom should be specific to the intent of the
standard being addressed. As noted in the rationale for Q6, the language of a standard indicates the aspect(s) of
rigor targeted by the standard. Each of the aspects of rigor does not need to be attended to every day or in every
lesson. For more information go to www.achievethecore.org/rigor.

f) The standards within each grade are organized by domain, not in a suggested instructional sequence.
Decisions around how to sequence topics should be made thoughtfully based on the coherence of the content
of the grade and the progressions of mathematical ideas.

g) Teachers should spend the majority of instructional time on the Major Work of the grade, and strategically
connect Supporting Work to strengthen an understanding of the Major Work. For more information go to www.
achievethecore.org/focus.

h) The Standards are built on mathematical progressions that support the development of concepts and skills
across grades.

i) The three aspects of rigor should be balanced across a full year in order to ensure students master the full
depth of the Shifts. Units might have a balance of the aspects of rigor, but the relative time on each aspect will
depend on which standards are being addressed in that unit.

j) Building upon students’ prior knowledge helps to make connections across grades clear to students, which, in
turn, strengthens student understanding. For more information go to www.achievethecore.org/coherence.

k) The Shift of Focus highlights that some content is more important for students to succeed and progress
towards algebra. Teachers should spend the majority of instructional time on the Major Work of the grade, and
strategically connect Supporting Work to strengthen an understanding of the Major Work. For more information
go to www.achievethecore.org/focus.



Q.8

Shift of Coherence

Question
Consider this standard.

Unuerstand a fraction as 4 number on the number ling; represent fractions on a
romber line dicgram.

& Aeoresentd Traction 1A on @ number line diagram by de’ining the
1terval from @ 1o 1 as the wholz and partitioning it into & eg. al parts.
{zrnghiz e That earh part has size [ Jk and that the e~dpmimt of 172 pan
pased &t 0 locates the number 1/ on the number ling,

b, Rzocesentd “raction aF on a number line dagram by marsing ofl &
engt s /B rom O Recognize that the resulting ntzreal hes size o/ and

that irs apdpnint lnrares rae aumier &0 na the number line.

T- s standard is preceded by which of the following standards? felecr one.)

3 Represomuwhole aumbers as lcngths from 0 07 a number ling dlagram
with enually spaced points rarrespnnd ng to the ~umhers @, 1, #, , and
represent whalesnumoer sums and differsnces within 100 o a number linz

o agram.

1 a) Apnly and extend previous undestaad ngs of muolbiplication e muolbiply a
fraction by 2 whole number.

i, Underscand a fraction pfbas a multiple o 1746, For example, use & visua
fraction model to represent 5/¢ &s t-e product of 5 x {7 /4], ~ecording the
renclusiam by Ta2 equatinn 5704 = 5 @ 1S40

jii. Urcerstand 3 multiple of e/t ax & multiple of 7 /b and wse s
understanding 1o rmultiply = f-2ction by a whole nomber. For examo'e,
use 8 wis al fractinn =edel o express 4 x (2750 35 b ow [1/45),
recogniz ng this product as 673, [~ ganeral, » x o/ = (nx o k)
@) Solve real world problems imvolving multiplication of fractions and mixed
numhers a.q., by Ciing visual fractnn ~edels o ecuations o represent the
problem.

O d? Intzroret ood computc guatients of fractions, and $ove word Crob ems
invitiving divisinn af fractions hy frectinns, e.g =y usiog wisoal fraction
modsls and ec _ations o represent the problem. For example, creare o story
coniaxd for (243 - (34) ann wre @ vison! Fractivg model to show (ke guotizni;
I3 TAE PLIATIONSAIER Betwees muiTigication 2448 Aivision 1o cxplain that (2/73) ¢
(3M4) = HAY berause 354 of B9 a8 S04 (lm gevers! (6 B) = frfd) = addbe § How
muck chocoigte will each person get if 3 people share ¥ b of chocolate
BEVG T

How mianpy M cup sersings are ln 273 cup of pogquet? How witle 15 o
rectangular strip of land with length X ml, and ureae ¥ squera mi.?

2 e) | don® know.

Correct Answers - a

PURPOSE

The Standards are designed around coherent progressions that develop across grades. Understanding how
content builds and connects to grades before and after is critical for teachers to properly support all students.
This question asks teachers to choose the closest related standard that would precede the standard in the box;
the standard comes from a prior grade in a related domain.

RATIONALE

a) In second grade, students are partitioning a number line into equal lengths which is conceptually a precursor
to the standard in the box, in which students develop understanding of a fraction representing equal parts of one
whole.

b) Multiplying fractions by a whole number would be taught after students are introduced to the concept of a



fraction.

c) Multiplication of fractions and mixed numbers would also be taught after students are introduced to the
concept of a fraction.

d) Interpreting and computing quotients of fractions appears in sixth grade, after students have mastered
performing addition and subtraction with fractions.

Q.9

Shift of Coherence

Question
Consider this standard.

Solve real world prablems invelving multplication of fractions and mixcs
numbe s, A.g., by Usimg visual Fractins mndels or equations m represent the

prublem.

This standqnd prepares shade nts for whics of the follow =g stande -ds? Select
wome. b

2 ab Understznd a fraction 25 a numoar on the number line, "ex-esent fractions
oha nu™Mber line dicg o™

i Represzata fraction 'A% on anumber 2o diagram by defining the
imterval from @ to 1 as thewrcle and partitioni=g (U nte b egual parts,
Recngaize that each pat has size 120 end toat 22 endpoint nf the part
based at O lecates the numosr 1Abon the nomber line.

i, Represznt a fraction o/ on a numbezr | ne diagram by marking off @
lemgrhs 1Ak feam 0. Recognize that the resulling intervel has size g/ and
T7a1 s endoo AT CCares the Aumbe - 45 on the aumbor =2,

o b Apply and extend previous und2rsiandings af Multipliccrion to “"l..II'E|',l’ il
fraction by awrcle numbe-.

Wi lHdersrand a fraction a8 ar g meltiple af (4. Dar ex¥gmgie, 58 @ visral
fractios mode’ [0 Yepvesenl 5.5 25 the product 7S X (1,55, vecarding tha
LORCIMS oA By Dhe squativn 55 = 5 (15

v Mmderstand a maltiple of @b 35 a multiple of 10 g8 uie Hhis
YAACFSTARGIRG [ =W Tisly @ Traction by & whola pumber. Foe example,
dse & eirpg! raciive moede! v axpress 3 x 2750 ax £ R (1S5 recogmizing
Yhig pendiect 35 6% 00 geaeral, nox fadh) = (n oy s)d)

2 ) Imtarpret atc compute quotients of fractions. and solve worc croblams
Invzlwing division o fract cns by frections, =.q., by using wisual fraction models
and gyuations o represent the problem. For esemple, cramte @ siory comtes: for
(2530 2 T340 and wse a visugl fraction moacl 10 show TRE GUOLIERT Wse the
FEi@nafs kg Betwesn MUt Eicabion 2ad AiviSion fa axplaie BRat (255 2 (1440 =
379 bacouse 3,4 of 379 15 273 v gemeral, (asp) = jcfa) = ad/bo ) How siach
chocolote will sack persom gel i 3 people shara 35 b, o chocolate egually? How
MEAY K CHP SeFARGE Gre ln Z53 cup ﬂf}'ﬂ‘ﬂ WRIT How wido if & recrangular sirlg
af land witd iendth ¥ =l and area M squars mi e

O ) Represert wnole numbers as lengtos from © on a nurnber e diagram
witT cqually spaced points corresponding to the mumbers @, 1, 2, ... o7d
represent whnle-umhber sums and differences within (00 am & 2omEer line
diagram

2 e) | doo 'z Erow.

Correct Answers - C




PURPOSE
This question asks teachers to choose the closest related standard that would follow the standard in the box. The
correct answer comes from the next grade in a related domain.

RATIONALE

a) The standards require students to understand of the meaning of a fraction before multiplying fractions.

b) Multiplying a fraction by a whole number precedes multiplying a fraction by a fraction.

c) Multiplying fractions by fractions in fifth grade naturally extends to dividing fractions by fractions in sixth grade.
d) Partitioning a number line into equal whole number lengths is a precursor to developing the concept of a
fraction and would precede multiplying fractions.

Q. 10

Shift of Coherence

Question
From the list of five standards below, choose three (in any order) that could be taught together in a coherent unit.

Fram tha list of six stardards below, se/ect three (in any order] that weuld be
tzught 122 2ther in a coherent unit. Plzase =nsure that you selsct three stancarcs.

71 a) Lienerabe 3 number ar shape pafterm toat follows a given role. 1de - sify
apparent feamres of e pamern that woee ~ot 2xpliciz in the rulo nself, Far
cxampls, gives the Fule "Add 37 and the stovting Rumbee |, goaerats rerssin
the resulling seguence @na ebsarve thal the igrms uppear W olternate baieezn
vl and even numbers, Exglain informelly why tne numbars witl comtinue (o
alterngte Ix this way.

T by Make a line plot 1o display & da3ra ser of mersurements in frections o7 8
Vi1 S2, 71 1780 Sclve probloms involving addizios and subtract on of
fractions by using nfcrmacicn presented in ne plots. For cxampic, from g

e pied jind and intarevel tne differencz in length batwean the longes!
ori shorles! specimens im an insec! collesilon.

O ¢ Express © fraction with denominitor "0 as an equivalest fracticn with

dunominater 700, and use this technicae to add wwo fractions with respect we

dunominators 10 and 100, Fur example, exprasy 3700 os 307100, srd add 3710
=100 = 345700,

1 d) Lise place value understanding *n round muli-digs whole aoskers to any
ohage,

3 e) Understand 4 fraction asew th 2 > 1 a5 2 sum of fractions 1758

a. lndersrand additinn and subbrachion of Fractines as jnining and
Separating parts reforing o the same whele,

b, Decompose afraction into 2 sum of fractions with the same doncminacor
fomak tham one way, recording sach decoszosition by an eguetion,
Jast fy decompos TinTs, e.0., hy Liing & wisugl frection made . Feamples:
R -1 E e 1B~ B 5B B+ 2B 2R =T+ 1+ 18- B/ + 878
+ /8.
fadd and subtract mixed numbers with like denominatars, e, by
replacing each rm xed number with an equivalent fraction, and/or by
Lsing properties of operationg gnd the e ationshio hetwesn addition and
subt-actiomn

[+

4. Sulve word problems involving addition &~ d subtraction of fractions
referring to the same whole a2nd having lke denom nators, e.g., by using
wiaug! frartion mode s And =quatinns fo represant toe proslem.

3 f] Draw points ines, nessqments, rays, anglss {right, acute, cbtose), a~c
aarpendicular and pasal @l lines. ldentify these in bwe-dimens cnal figures



Correct Answers - b, c, e

PURPOSE

Understanding how standards relate to one another and support each other is a powerful tool in the classroom
to ensure each lesson is not treated as a discrete topic and students are given the opportunity to build upon their
understanding and prior knowledge. This question asks teachers to identify coherence within a grade as opposed
to across grades as seen in questions 8 and 9.

RATIONALE

The standards listed in b, ¢, and e all relate to fractions and could reasonably be taught together in a coherent
unit. The other standards listed in a, d, and f address generating patterns and rules with numbers, rounding, and
drawing points, lines, and line segments, which do not directly relate to fractions.

a) Number and shape patterns do not relate to the other standards listed.

b) Making a line plot and solving problems involving addition and subtraction of fractions by using information
presented in line plots addresses the early development of understanding and manipulating fractions.

c) Generating equivalent fractions sets the stage for performing arithmetic with fractions which relates to the
early development of understanding and manipulating fractions.

d) Rounding multi-digit numbers does not conceptually relate to the other standards listed.

e) Understanding of a fraction as a/b relates to the early development of understanding and manipulating
fractions.

f) Drawing points, line segments, rays, and angles and identifying geometric shapes does not relate to the other
standards listed.

Q.11

Shift of Coherence

Question
Please briefly explain your reasoning for your selections in Q. 10

PURPOSE

This question is not scored. It allows teachers to attach a rationale to their responses. We recommend teachers
share their ideas and reflections on developing a coherent unit with their PLCs as a collaborative learning
opportunity.



Q.12
Shift of Focus

Question
Yesterday, Mr. Jones taught a math lesson to his 3rd grade class and he would like comments on a few elements
of his lesson.

Mr. Jones wants to be sure his lesson plan was Common Core-aligned. This was the objective for his class:
‘Understand multiplication as equal groups.”

This objective is:

2 a) Supporting work of 3* grade
2 b) Major work of 3 grade

D ¢) Not a 3” grade objective

D d) I don't know.

Correct Answers - b

PURPOSE

A large majority of class time should be devoted to the Major Work of the grade, as it is the content most central
to grade-level understanding. The lesson objective is often used to convey the intent of the lesson, and it is
frequently where information about the standard(s) in the lesson can be found. This question asks teachers

to use the lesson objective to identify the standard in the lesson and identify how that standard relates to the
focus of the grade (specifically, whether it is appropriate for the grade and whether it is Major or Supporting
Work). For more information, see Criterion #1 of the K-8 Publishers’ Criteria for the Common Core at www.
achievethecore.org/publisherscriteria-math-k-8.

RATIONALE
The lesson objective refers to students understanding the meaning of multiplication which is Major Work of 1st
grade. Understanding and practicing multiplication is critical to students’ progress towards algebra.

The Supporting Work of 3rd grade—"Use place value understanding and properties of operations to perform
multi-digit arithmetic” and "geometric measurement: recognize perimeter as an attribute of plane figures and
distinguish between linear and area measures’—could be connected to the Major Work by posing problems in
which place value understanding would be beneficial, or geometric measurement problems that require students
to use multiplication.



Q. 13

Practice-Content Connections

PC

Question
Which activity would be appropriate for this lesson objective? Select one.

O a) Students work with counters to create equal groups and writing number sentences for their models
O b) Students play a game for multiplication fact fluency

2 ¢) Students work with partners to write word problems for multi-digit multiplication

2 d) Students work with 3 digit numbers and base-10 blocks

2 e) | don't know.

Correct Answers - a

PURPOSE

Different standards require different types of activities or tasks depending upon what understanding or application
a student needs to demonstate in order to exhibit mastery. It is important that any activity students are asked

to do supports the learning and practice of the lesson'’s target. This question asks teachers to choose the
appropriate lesson activities for a targeted standard.

RATIONALE

a) Working with counters to create equal groups supports students’ conceptual understanding of multiplication
and allows them to use physical models to reinforce their understanding.

b) Playing a game for multiplication fact fluency is an activity that would support the practice of procedural skill/
fluency, which is not targeted by this standard.

c) This activity addresses multi-digit multiplication which is far more advanced understanding of multiplication.
d) This activity supports base-ten place value understanding and is not related to multiplication or equal groups.

m Q.14
Shift of Rigor

Question
In the lesson plan below, which type(s) of student learning is/are addressed? Please select all that apply.

Objective:
Understand multiplication as equal groups.

Lesson plan:
= Seat students at tables with perscnal white boards and 12 counters each.

= Ask students 1o use their counters and make equal groups of two. Afterwards, ask students how many sets of two they have.

= Ask students to write a number sentence to show these groups on their perscnal white boards. Students may write an addition
sentence (2+2+ 2+ 2+2+2=12) or a multiplication sentence {6 x 2 = 12},
= Write both equations on the board and have students investigate how the addition sentence is similar to the
multiplication sentence. In the discussion, be sure to emphasize the meaning of the two factors in the multiplication
sentence; 6 is the number of groups and 2 is the number of counters in each group.
= Askstudents to turn and talk to their partner. Students should ask each other, “What part of the addition sentence represents
the number of groups? What part represents how many are in each group?”

= Repeat the process with groups of three, four, and six, writing equations for each arrangement.

In the lesson plan above, which type(s) of student learning is/are addressed? (Please check ALL that apply.)
O a) Conceptual understanding is addressed.
O b) Procedural skill is addressed.
O c) Application is addressed.
O d) None of the above is addressed.



Correct Answers - a

PURPOSE

Itis important to identify the aspect(s) of rigor targeted in a standard in order to know what type of activities
are most appropriate for the instructional materials. This question asks teachers to analyze the lesson plan and
identify which aspect of rigor is addressed in the objective and activities.

RATIONALE

a) In the above lesson plan, the objective is for students to “understand multiplication as equal groups.” The
word “understand” clues us into the fact that the teacher intends to develop the concept of multiplication.
In the activity, students are using manipulatives to create equal groups and then connecting their models

to multiplication or addition sentences. They are then deriving meaning from the multiplication sentences
by discussing each part of the sentence and what it represents, which underscores the development of the
concept of multiplication.

b) While students are writing and solving addition and multiplication sentences in this lesson, which can
sometimes be procedural in nature, they are doing so in order to develop the meaning of multiplication.

c) Students are working on pure math problems throughout this lesson and therefore are not applying math to
any real-world situations or problems.

Q. 15

Shift of Focus

Question
Which standard is addressed in the lesson plan?

O a) Determine the unknown whole number in a multiplication or division equation relating three whole numbers. For
example, determine the unknown number that makes the eguation true in each of the equations 8 x 7 =48, 5= __
23, 6x6=7

O b) Interpret products of whole numbers, e.g., interpret 5 x 7 as the total number of objects in 5 groups of 7 objects
each. For example, describe a context in which a total number of objects can be expressed as 5 x 7.

O ¢} Fluently multiply and divide within 100, using strategies such as the relationship between multiplication and
division (e.g., knowing that 8 x 5 = 40, one knows 40 + 5 = B) or properties of operations. By the end of Grade 3,
know from memory all products of two one-digit numbers.

O d) Identify arithmetic patterns (including patterns in the addition table or multiplication table), and explain them
using properties of operations. For example, observe that 4 times a number is always even, and explain why 4
times @ number can be decomposed into two equal addends.

0O e) None of the above.
O f) 1don't know.

Correct Answers - b




PURPOSE

Building lesson objectives from the language of the targeted standard(s) is critical to ensuring the lesson will meet
the expectations of that standard. This question asks teachers to use the lesson objective to identify the standard
addressed.

RATIONALE

a) Students are working with number sentences in the lesson, but this standard is procedural whereas the lesson
is mostly conceptual and the lesson does not address division.

b) The lesson objective "understand multiplication as equal groups” most closely relates to “interpret products

of whole numbers...” Students are defining and constructing equal groups in this particular lesson to support the
lesson objective.

c) Students are just learning the meaning of multiplication in this lesson and are not yet working on fluently
multiplying or dividing in any of the lesson activities.

d) The lesson does not require students to identify any arithmetic patterns or to explain them using properties of
operations in the lesson activities.

X\ Q.16

1 Rigor

Question
Briefly, how would you improve upon the lesson plan to more thoroughly address this standard?

PURPOSE

This lesson was chosen because it offered specific sample material for the questions being asked, not because
itis an exemplary lesson and should be used as a model. This question is not scored; it offers teachers an
opportunity to submit revisions and reflect on improvements for the lesson. We recommend teachers share the
ideas and reflections on the lesson with their PLCs as a collaborative learning opportunity.



Q.17

Practice-Content Connections

Question
Given the sample lesson plan, which statement(s) below reflect the lesson? Please select all that apply.

a) The lesson asks students to attend to precision.

b) The lesson asks students to reason abstractly and quantitatively.

c) The lesson asks students to construct arguments and critique reasoning in others.
d) The lesson requires students to model with mathematics.

e)] The lesson has students look for and express repeated reasoning.

f) The lesson builds on previous knowledge.

g) The lesson encourages students to use appropriate tools strategically.

h) | don't know.

goaooaogoaooaoaoaa

Correct Answers - b, e, f

PURPOSE

The mathematical practices describe the varieties of expertise math teachers should seek to develop in their
students. These student behaviors and actions are elicited by a teacher in the classroom within a lesson and
in connection to the classroom norms. The content and/or approach of a particular lesson should support
the development of particular practices. This question asks teachers for the practices required based on the
description of the activities in the lesson plan.

RATIONALE

a) The lesson activities do not focus specifically on attention to precision.

b) Reasoning abstractly and quantitatively is reflected in students physically creating equal groups and then
representing them with multiplication sentences.

c) Though students are reasoning in this lesson, they are not required to explicitly construct arguments or
critigue the reasoning of others.

d) Modeling with mathematics means using mathematics to represent real-world situations. This lesson uses
manipulatives to communicate and facilitate understanding of mathematical ideas, but because the lesson does
not involve representing real-world situations with mathematics, modeling with mathematics is not explicitly
targeted.

e) Repeated reasoning is reflected when students compare their repeated addition sentences to their
multiplication sentences.

f) The lesson builds on previous student knowledge because they are using their understanding of addition in
relation to their development of understanding the meaning of multiplication.

g) Using appropriate tools strategically involves an element of strategy: students must choose which tool to use
and when to use it. While this lesson does make use of tools, because the tools are chosen for the students, the
students are not engaging in this practice.



Q.18
Shift of Coherence

Question
Which prerequisite content will prepare students for this lesson? Select one.

2 a) Understand that the digits of a three-digit number represent amounts of hundreds, tens, and ones, e.g., 706 equals
7 hundreds, 0 tens, and 6 ones.

2 b) Fluently add and subtract within 20 using mental strategies. By end of Grade 2, know from memory all sums of two
one-digit numbers.

O ¢) Mentally add 10 or 100 to a given number 100-300, and mentally subtract 10 or 100 from a given number 100
900.

O d) Use addition to find the total number of objects arranged in rectangular arrays with up to 5 rows and up to 5
columns; write an equation to express the total as a sum of equal addends.

O e) None of the above.
2 f) I don't know.

Correct Answers - d

PURPOSE

Considering how the content of the Standards connects to one another and builds across grades is important
for understanding the coherence of the Standards and for supporting differentiation within the classroom. This
question asks teachers to reflect on the content addressed in the lesson in order to identify which mathematical
concepts students would need to understand prior to the lesson.

RATIONALE

a) This standard describes content students would have previously learned; however, it is content more closely
related to place value and developing an understanding of the number system.

b) This standard is from a previous grade dealing with addition and subtraction; however, it does not directly build
towards understanding multiplication.

c) This standard is from a previous grade dealing with addition and subtraction and place value; however, it does
not directly build towards understanding multiplication.

d) Using arrays to create equations with equal addends is a logical prerequisite to work with multiplication.
Students practice making arrays and use addition/subtraction to find the total, which leads naturally into equal
groups and multiplication.



Q. 19

Shift of Coherence

Question
This lesson most directly prepares students to learn which of the following standards? (Select one.)

@ a) Find all factor pairs for a whole number in the range 1-100. Recognize that a whole number is a multiple of each
of its factors. Determine whether a given whole number in the range 1-100 is a multiple of a given one-digit
number. Determine whether a given whole number in the range 1-100 is prime or compaosite.

O b) Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 x 7 as a statement that 35 is 5 times as
many as 7 and 7 times as many as 5. Represent verbal statements of multiplication comparisons as multiplication
equations.

O ©) Multiply a whole number of up to four digits by a one-digit whole number, and multiply two two-digit numbers,
using strategies based on place value and the properties of operations. lllustrate and explain the calculation by
using equations, rectangular arrays, and/or area models.

O d) Recognize that in a multi-digit whole number, a digit in one place represents ten times what it represents in the
place to its right. For example, recognize that 700 = 70 = 10 by applying concepts of place value and division.

O e) None of the above.

@ f) | don't know.

Correct Answers - b

PURPOSE
This question asks teachers to reflect on the content addressed in the lesson in order to identify which
mathematical concepts students would be prepared to learn next.

RATIONALE

a) This standard is related to multiplication, but work with factors pairs, multiples, primes, and composites is
considerably more advanced conceptually in comparison to the foundational multiplication work students are
doing in the lesson.

b) This standard describes the next stage in students’ understanding of multiplication, moving from muiltiplication
as equal groups to multiplication as comparison.

c) This standard is related to multiplication, but is considerably more advanced procedurally in comparison to the
work students are doing in the lesson.

d) This standard is about understanding the place value system. Although it is related conceptually to the idea of
multiplication, Choice b—interpreting a multiplication as a comparison—is most directly related to the content of
the lesson.



Q. 20

Practice-Content Connections

Question
Thinking about the last complete unit that you taught in 3rd-5th grade, how often did you do the following?

Mever Rarely Sometmes Often In all ar mos:
lzssons

) Build or orior skills and knewledge
whern teaching new content

bt Ground procedures ame formulas In
canceptual understanding

£} Make rhe marhematics of the lesson
explicit by using explenarians,
represenTRInDRS. ana/ar 2xamples

d) Llse repeared practice to manove
studerrs' computational skills

£ Hawe students da work with and
pracrice grace-level prahlems 2o
EXATTISES.

t Emphasize one solution method to
strengthen all stadents’ understanding of
the corntent

gb Have stucznts chouse and use
appropridte tecls wher sulving a problem
i Cheac s Tor understanding throughout
the lesson using informal, but dzliberats
methods (such as questicning ar
assigning sanrt prahless)

it 3urmimadrige the mathemnatics with
references to stucent wors w reinforce
the fogus of the lesson

I Predominandy use questlons ond
problems that are from the textbook

k] Rewview standards from previous graces

IV As stucents to oxplaln and Justify thelr
Wark

ml Prawide feenhack ta help students

rew & inifial work

Correct Answers - N/A

PURPOSE

As with question 7, this question details an array of choices a teacher can make when supporting students with
mathematics and asks teachers to identify which behaviors they exhibit in the classroom. Given the variety of
decisions that can be made in different educational contexts, many of the statements above could be valid.
However, some instructional practices better support the content and structure of the Standards, and a teacher
fully implementing the Standards would be more likely to emphasize those practices over others. To learn more
about Shifts-aligned instructional practice, go to www.achievethecore.org/instructional-practice.

RATIONALE
The practices associated with the italicized sections below are those that a teacher fully implementing the
Standards is likely to emphasize.

a) Building on previous work ensures that students see math as cohesive as opposed to a set of discrete skills.
b) Grounding procedures and formulas in conceptual understanding ensures that students understand why a
procedure works and will be able to apply it to more complex mathematics.

c) Using a variety of explanations, representations, and examples to make the mathematics of the lesson clear
helps to reinforce student understanding. Representations display concepts or problems by using drawings or
models, whereas examples may show different strategies or methods to solve a particular problem.



d) Repeated practice is important for students to build towards the fluency and procedural skill expectations of
their grade-level standards.

e) All students need consistent practice with grade-level problems and exercises in order to meet the
expectations of the Shifts.

f) A variety of student solution methods should be shared and examined together to support mathematical
understanding for all students.

g) MP5 explicitly states that students should choose appropriate tools strategically. Students must have the
opportunity to select tools, when appropriate.

h) Checks for understanding throughout the lesson allow a teacher to assess progress of all students and make
adjustments to instruction, as needed.

i) A lesson that includes a summary with references to student work and discussion reinforces the mathematics
of the lesson and supports student learning.

j) All materials should be carefully reviewed for alignment to the Shifts. If the text is found to be aligned to the
Shifts, using its tasks frequently is appropriate. However, if the text is not aligned to the Shifts, educators should
explore supplementing with other resources for questions and problems.

k) While there may be appropriate times to briefly review the standards of a previous grade, the majority of
instruction should be on grade-level standards.

\) Asking students to regularly explain and justify work and providing feedback that helps students revise initial
work supports student in developing mathematical proficiency.

m) Providing feedback on student work and allowing students to revise and correct/improve their answers
supports students in perseverance and developing strong arguments and evidence in their mathematical
reasoning.

Q.21

Practice-Content Connections

PC

Question

A teacher walking around the classroom overhears the comments below during student group work. Which
comment shows students demonstrating the practice standard “construct viable arguments and critique the
reasoning of others? Select one.

O a) “That could be the answer, or the answer could be 40."

2 b) "No, the answer can't be 27, because when you multiply two even numbers, the answer must be even."
O ¢) "Yep, | agree that the answer is 32."

2 d) "I don't think the answer is 32. I'm going to ask the teacher.”

2 e) | don't know

Correct Answers - b

PURPOSE

Understanding how the mathematical practices are translated into the classroom and student behavior is
important for ensuring CCSS-aligned instruction. This question asks teachers to select the activity that best
embodies MP.3.



RATIONALE

a) The student’s explanation does not include any reasoning.

b) The student clearly communicates reasoning in her response.

c) The student agrees with no justification or reasoning.

d) The student relies on the teacher for identifying and/or understanding the correct answer.

Q. 22

Practice-Content Connections

PC

Question
Which scenario shows students demonstrating the practice standard "model with mathematics’? Select one.

D a) Students completing a worksheet on adding and subtracting multi-digit numbers.

D b} Students explaining the relationship between multiplication and division.

D c) Students using past sales and inventory in order to predict future sales and calculate a budget for the school store.
D d} Students answering a set of routine word problems on right rectangular prisms.

D e) I don't know

Correct Answers - C

PURPOSE

Understanding how the mathematical practices are translated into classroom activities and student behavior is
important for ensuring aligned instruction. This question asks teachers to select the activity that best embodies
MP4.

PURPOSE

a) Students are not required to apply mathematics in a real-world situation.

b) Students are developing their conceptual understanding around multiplication and do not apply their
knowledge of mathematics to a real-world situation

c) Students are using data in a real-world context which is one example of modeling with mathematics. They
are identifying important quantities, analyzing them, and interpreting results to draw conclusions in a grade-
appropriate context.

d) Students do not apply their knowledge of mathematics to a real-world situation.



Part 2 : Shifts Summary

In the following section, each category will be shown along with the questions from the Survey that comprise
that data. These are followed by discussion questions and recommended resources.

The discussion questions are meant to provide guidance for coaches and teachers to collectively reflect on
classroom practice in relation to the Shifts. We recommend that these be used in a professional learning
community or professional development setting in which educators can have an open and honest dialogue
about the current state of aligning instruction and practice to the Standards. These conversations will help
educators continue to develop strategies and make progress towards effective implementation of the Shifts.

The recommended resources are meant to provide a starting point to support the discussion between
instructional leaders/coaches and teachers, and to help educators continue to learn about the Shifts and how
they can be translated into classroom practice. You can find these and many other professional development
and classroom resources at www.achievethecore.org.

Category Topic Question Number

Focus Identify Major Work of the Grade | 4, 12, 15

Agreement with the statements 7a, 7}, 79
about dedicating time to the
major work of the grade.

Rigor Identification of rigor targeted 6, 14
by a standard and how rigor
manifests in a lesson plan.

Evaluate the quality of lessons 16 (unscored)
based on aspects of rigor

Agreement with the statements /b, 7¢c, 7e, 7i
about balance teaching the three
aspects of rigor throughout the

year.
Coherence Understanding of the progression | 8, 9, 18, 19
of standards within and across
grades.
Recognize how standards in a 10, 11 (unscored)

grade form a coherent unit.

Frequency at which teachers 5a, bb
meet with colleagues to discuss
the Common Core State
Standards for Mathematics.

Agreement with statements 7d, 7f, 7h, 7k
about using coherence to
organize their curriculum.

Practice-Content Connections Frequency in which teachers 20
connect the standards for
mathematical practices and
standards for mathematical
content in the classroom.

|dentification of mathematical 17,13, 21, 22
practices elicited in a lesson plan.




@ Shift of Focus
DISCUSSION QUESTIONS

1. What does Major Work of the grade mean? Why is it so important?

2. What is the Major Work of our grade?

3. Approximately how much time are we teaching Major Work? What's our evidence?

4. How have we adapted our curricular materials to spend more time on the Major Work of the grade?
5. What have we stopped teaching since implementing the CCSS for Mathematics?

6. What have we taught less of since implementing the CCSS for Mathematics?

Resources

1. The Shifts (http://achievethecore.org/shifts-mathematics): Webpage containing information and resources of
the three Shifts

2. Focus by Grade Level (http://achievethecore.org/focus): A collection of PDFs detailing the mathematical
content emphasized in the Standards by grade level. Includes Widely Applicable Prerequisites for High School.

Shift of Coherence
DISCUSSION QUESTIONS

1. When do we work with teachers in surrounding grade-levels to help students make connections across
grades/courses?

2. What opportunities have we found to create coherence among the standards for our students, both within
and across grades/courses?

3. Have we found ways to connect major/supporting work in our grade/course? When? What are examples?

Resources

1. The Shifts (http://achievethecore.org/shifts-mathematics): Webpage containing information and resources
of the three Shifts

2. Progressions Documents (http://achievethecore.org/progressions): A collection of narratives that explain
how mathematical content develops coherently across grades



m Shift of Rigor
DISCUSSION QUESTIONS

1. What are the fluency or procedural skill standards for our grade?

2. What standards in our grade focus on conceptual understanding (in which students make meaning of the
math)?

3. Which standards in our grade ask students to apply their knowledge in real-world settings?

4. Are all students given time for reqular practice with the fluency standards?

5. Does our teaching reflect a balance of conceptual understanding, procedural skill/fluency, and application?
What is our evidence?

Resources

1. The Shifts (http://achievethecore.org/shifts-mathematics): Webpage containing information and resources of
the three Shifts

2. Annotated Tasks (http://achievethecore.org/math-tasks): Math tasks that illustrate the K-12 standards

3. Annotated Mini-Assessments (http://achievethecore.org/math-mini-assessments): A collection of mini-
assessments designed for teachers to use

@ Practice-Content Connections
DISCUSSION QUESTIONS

1. Are we incorporating the mathematical practices in a way that ensures students learn grade-level content?
2. How do we make decisions about which mathematical practices to target within a specific lesson?

3. What evidence do we look for from students to know that they are demonstrating the mathematical
practices?

Resources

1. The Standards for Mathematics Practice (http://achievethecore.org/math-practices): excerpted from the
Standards, describe the behaviors and skills meant to be elicited by teachers in the math classroom.

2. Planning Tool (http://achievethecore.org/planning-tool): Lesson Planning Tool

3. Coaching Tool (http://achievethecore.org/coaching-tool): Tool to assist teachers, and those who support
them, build understanding about CCSS-aligned instruction



