DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH ScHOoOL
M.EE.N-CN.2.A

Grade-Level | DLM Essential | Linkage Levels
Standard Element
M.N-CN.2.a M.EE.N-CN.2.a | Initial Precursor:
Use the Use the e Recognize separateness
relation i? = -1 | commutative, e Recognize set
and the associative, e Recognize subset
commutative, | and distribute | Distal Precursor:
associative, properties to e Combine sets
and add, subtract, e Demonstrate the concept of addition
distributive and multiply e Combine
properties to | whole e Demonstrate the concept of multiplication
add, subt'ract, numbers e Solve repeated addition problems
and multiply Proximal Precursor:
complex e Addland1
numbers e Add1to?2, 3,and/or 4
e Add within 5
e Add within 10
e Add within 20
e Multiply by 1, 2, 3,4, 5,and/or 10
Target:
e Apply associative property of addition
e Apply commutative property of addition
e Apply the commutative property of multiplication
e Apply the associative property of multiplication
e Apply the distributive property
Successor:

Explain the associative property of addition
Explain the commutative property of addition
Explain the commutative property of multiplication
Explain the distributive property

Explain the associative property of multiplication
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

IP
DP
PP
T

Initial Precursor SP
Distal Precursor S
Proximal Precursor UN

Target

Supporting
Successor
Untested

M.EE.N-CN.2.a Use the commutative, associative, and distribute properties to add, subtract, and multiply whole numbers

F-84 P F-38 P F-59 IP
recognize separateness > recognize set recognize subset
2L
\ Vi
M-271 UN| B
I M-274 UN| worz o UN
represent repeated addition with an i ted addt > represent repeated addition with a
equation explain repeated addition model
N\ —~=7
e = A
M-2527 DPg M-710 DP F63 DP|| F30 DP M-23 DP
solve repeated addition problems demonstrate the concept of multiplication combine combine sets > demanstrate the concept of addition
— 71 7 =
|1424
M-2617 UN
count all objects in a
set or subset
1
N
L = 1 m27 PP
M-472 PP M-473 PP M-474 M-475 M-476 PP M-481 PP M-231 PP e M-29 PP é M-28 PP 1 addito2 3 ? M-26 PP
multiply by 1 multiply by 2 multiply by 3 multiply by A multlply by 5 | multiply by 10 add within 20 N add within 10 add within 5 and 4 |~ add 1 and 1
LW — i S=_7 /
7 N 7 —=
M-411 : M-410 T N/ M \ \5 L
apply the associative property of M-412 apply the commutative property of M-304 M-303 T
multiplication apply the distributive property multiplication apply commutative property of addmon apply associative property of addition

T T [ [

N NP NP I

A" " A A" A"

M-408 s M-406 s M-302 s M-301 s
explain the associative property of ) M‘fm?f s explain the commutative property of explain the commutative property of explain the associative property of
multiplication explain the distributive property multiplication addition addition

M.EE.N-CN.2.a
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DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.N-CN.2.8

properties to add,
subtract, and
multiply complex
numbers

decimals and
whole numbers,
using models
when needed

Grade-Level DLM Essential Linkage Levels

Standard Element

M.N-CN.2 M.EE.N-CN.2.b Initial Precursor:

Use the relation i2 = - | Solve real-world e Recognize set

1 and the problems e Recognize separateness

commutative, involving Distal Precursor:

associative, and addition and e Recognize a unit

distributive subtraction of e Explain ten as a composition of ten ones

e Explain place value for ones and tens
Proximal Precursor:
e Add 2 decimals with digits in the tenths
place
e Subtract 2 decimals with digits in the tenths
place
Target:
e Solve word problems involving addition
with rational numbers
e Solve word problems involving subtraction
with rational numbers

Successor:
e Solve multi-step problems with rational
numbers
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

P Initial Precursor
DP Distal Precursor
PP  Proximal Precursor UN

T Target

SP Supporting
S Successor

Untested
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M.EE.N-CN.2.b Solve real-world problems involving addition and subtraction of decimals, using models when needed

F-38

recognize set

P F-84

recognize separateness

P

e

M-43
recognize a unit

DP

explain ten as a composition

M-2421 DP

explain place value for ones

M-45 DP

add 2 decimals with digits
in the tenths place

of ten ones and tens
S
M-972 UN
explain place value for tenths
P NN
M-974 PP M-975 PP

subtract 2 decimals with digits
in the tenths place

M-1091
add two multi-digit decimals

M-1092
subtract two multi-digit decimals

UN

e L —
[ A NN
M-978 UN M-973 UN moro - UN
add 2 decimals with digits explain place value for hundredths subiract 2 decimals with digits
in the hundredths place in the hundredins place
g M-1021 UN| M-983 UN|
M-952 UN _ . o
UN a add 2 decimals with the | explain place values for thousandths —= SUE:F;E;: fhgigg:;'fh:lﬂ’l‘aiflts —>
digits in the thousandths place and beyond P
e
M-1241 UN M-1242 UN
add rational numbers subtract rational numbers
'\i{ \él
M-1274 T W-1301 T
solve word problems involving addition salve word problems involving subtraction
with rational numbers with rational numbers
S* t-z
M-1304 8
solve multi-step problems with rational
numbers
M.EE.N-CN.2.B Copyright © 2018 University of Kansas Center for Research. All rights reserved. 2 0f 2




DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.N-CN.2.c

whole numbers,
using models
when needed

properties to add,
subtract, and
multiply complex
numbers

Grade-Level DLM Essential Linkage Levels

Standard Element

M.N-CN.2 M.EE.N-CN.2.c Initial Precursor:

Use the relation i2 = - | Solve real-world e Recognize separateness

1 and the problems Distal Precursor:

commutative, involving e Recognize a unit

associative, and multiplication of e Explain place value for ones and tens
distributive decimals and e Explain ten as a composition of ten ones

Proximal Precursor:
e Multiply 2 decimals with digits in the tenths
place
Target:
e Solve word problems involving
multiplication with rational numbers
Successor:
e Solve multi-step problems with rational
numbers
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

I[P Initial Precursor SP Supporting
DP Distal Precursor S Successor
PP  Proximal Precursor UN Untested

T Target

M.EE.N-CN.2.C Copyright © 2018 University of Kansas Center for Research. All rights reserved.

1of2




M.EE.N-CN.2.c Solve real-world problems involving multiplication of decimals and whole
numbers, using models when needed

F-84 P
recognize separateness
1
W/
F-38 UN
recognize set
M-2421 DP M-45 DP
M_“43 _DP > explain ten as a composition ||  explain place value for ones
recognize a unit of ten ones and tens
M-1021 UN M-973 UN M-972 UN
explain place values for thousandths le— explain place value for hundredths é explain place value for tenths
and beyond
M-976 PP
multiply 2 decimals with digits
in the tenths place
/
M-980 UN M-984 UN M-1093 UN
multiply 2 decimals with digits >‘—.:i multiply 2 decimals with digits % multiply two multi-digit decimals
in the hundredths place in the thousandths place

M-1249

multiply rational numbers

UN

/

—

M-1302
solve word problems involving multiplication
with rational numbers

T

sl

M-1304

S

M.EE.N-CN.2.C Copyright © 2018 University of Kansas Center for Research. All rights reserved.
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DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.N-RN.1

Grade-Level DLM Essential Linkage Levels
Standard Element

M.N-RN.1 M.EE.N-RN.1 Initial Precursor:
Explain how the Determine the e Combine

definition of the
meaning of rational
exponents follows
from extending the
properties of integer
exponents to those
values, allowing for a
notation for radicals
in terms of rational
exponents. For
example, we define
51/3 to be the cube
root of 5 because we

value of quantity
that is squared
or cubed

e Combine sets

e Demonstrate the concept of addition
Distal Precursor:

e Explain repeated addition

e Represent repeated addition with a model

e Solve repeated addition problems
Proximal Precursor:

e Explain product

e Explain multiplication problems

e Demonstrate the concept of multiplication
Target:

e Evaluate expressions with whole number

exponents

want (51/3)3 = 5(1/3)3
to hold, so (51/3)3
must equal 5

Successor:
e Explain perfect cubes
e Explain perfect squares
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

[P Initial Precursor SP Supporting
DP  Distal Precursor S Successor
PP  Proximal Precursor UN Untested
T Target
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M.EE.N-RN.1 Determine the value of quantity that is squared or cubed

F63 [P F-30 IP M-23 IP
combine E combine sets demonstrate the concept of addition
_-:_ _.-...-_
M-272 bp M-2527 DP
M-274 DP > represent repeated addition with a = Tl
explain repeated addition model solve repeated addition problems
M-713 PP M-429 PP | M-710 PP
explain product < explain multiplication problems demonstrate the concept of multiplication
Y
=
M-913 UN M-914 UN
recognize exponents represent exponents
LY Vi
M-1147 T
evaluate expressions with whole number
exponents
v —
M-1432 S M-1431 S

explain perfect cubes

explain perfect squares

M.EE.N-RN.1
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DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.S-CP.1-5

sample space (the set of outcomes) using
characteristics (or categories) of the
outcomes, or as unions, intersections, or
complements of other events (“or,” “and,”
“not”); M.S-CP.2 Understand that two
events A and B are independent if the
probability of A and B occurring together
is the product of their probabilities, and
use this characterization to determine if
they are independent; M.S-CP.3
Understand the conditional probability of
A given B as P(A and B)/P(B), and
interpret independence of A and B as
saying that the conditional probability of
A given B is the same as the probability of
A, and the conditional probability of B
given A is the same as the probability of
B; M.S-CP.4 Construct and interpret two-
way frequency tables of data when two
categories are associated with each
object being classified. Use the two-way
table as a sample space to decide if events
are independent and to approximate
conditional probabilities; M.S-CP.5
Recognize and explain the concepts of
conditional probability and

independence in everyday language and
everyday situations

Identify when events
are independent or
dependent

Grade-Level Standard DLM Essential Linkage Levels
Element
M.S-CP.1 Describe events as subsets ofa | M.EE.S-CP.1-5 Initial Precursor:

e (Compare objects
for sameness
e Arrange objects in
pairs
e (Contrast objects
Distal Precursor:
e C(lassify
Proximal Precursor:
e Recognize possible

outcomes

e Explain simple
events

e Recognize
impossible
outcomes

Target:

e Determine if 2
events are
independent or
dependent

Successor:

e Explain compound

events
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A diagram showing the relationship of nodes in the mini-map appears below.
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Key to map codes in upper right corner of node boxes:

[P Initial Precursor SP Supporting
DP Distal Precursor S Successor
PP  Proximal Precursor UN Untested

T Target

M.EE.S-CP.1-5 Identify when events are independent or dependent

F-61 P

F-67 P Fs52 IP
amange objecls In pairs compare objects for sameness canirasl abjecis
M-207 LN M-2418 UN
gather real workd data recognize outcomes of an event
M-2414 PP M-1358 PP M-2415 PF
recognize possible cutcomes explain simple events FECOgNIZE IMPOSSENG: OUILOMES
M-2188 UN
explain independent events in real-word
examples
——
M-2183 T
determine if 2 events are
independent or dependent
7=
M-2189 UN M-1359 5
explain conditional probability explain compound events
M.EE.S-CP.1-5 Copyright © 2018 University of Kansas Center for Research. All rights reserved. 2 of 2




DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.S-IC.1-2

about population
parameters based on a
random sample from
that population;
M.S-IC.2 Decide ifa
specified model is
consistent with results
from a given data
generating process, e.g.,
using simulation. For
example, a model says a
spinning coin falls
heads up with
probability 0.5. Would a
result of 5 tails in a row
cause you to question
the model?

event occurring
when the outcomes
are equally likely to
occur

Grade-Level Standard | DLM Essential Linkage Levels
Element
M.S-IC.1 Understand M.EE.S-1C.1-2 Initial Precursor:
statistics as a process Determine the e Compare objects for sameness
for making inferences likelihood of an e Arrange objects in pairs

Distal Precursor:

e Recognize outcomes of an event

e Recognize possible outcomes
Proximal Precursor:

e Recognize sample space
Target:

e Determine theoretical probability of a
simple event where all outcomes are
equally likely

Successor:

e Determine theoretical probability of
simple event where some outcomes
are more likely than others
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

P Initial Precursor
DP Distal Precursor

PP  Proximal Precursor

T Target

M.EE.S-IC.1-2 Copyright © 2018 University of Kansas Center for Research. All rights reserved.
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M.EE.S-IC.1-2 Determine the likelihood of an event occurring when the outcomes are
equally likely to occur

F-67 P F-61 IP
compare objects for sameness arrange objects in pairs

e .

M-207 UN M-76 UN
gather real world data classify
M-2418 DP M-2414 DP
recognize outcomes of an event > recognize possible outcomes

M-1361 PP
recognize sample space

\

M-1353 UN
explain theoretical probability

-

M-1366 T
determine theoretical probability of a
simple event where all outcomes
are equally likely

et
M-1367 S
determine theoretical probability of simple
event where some outcomes are
more likely than others

M.EE.S-IC.1-2 Copyright © 2018 University of Kansas Center for Research. All rights reserved. 2 of 2



DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL

M.EE.G.CO.1
Grade-Level DLM Essential | Linkage Levels
Standard Element
M.G.CO.1 Know M.EE.G.CO.1 Initial Precursor:
precise definitions of | Know the e Recognize same
angle, circle, attributes of e Recognize different
perpendicular line, perpendlcular e Recognize attribute values
parallel line, and line l}nes, paral_l el Distal Precursor:
segment, based on tines, and line * Recognize point
' segments, e Recognize ray
the undefined ang]es, and e Recognize angle
notions of point, line, | circles e Recognize right angles
distance along a line, Proximal Precursor:
and distance around e Recognize circles
a circular arc e Recognize parallel lines/line segments
e Recognize perpendicular lines/line segments
Target:

e Define circle

e Explain angle

e Explain perpendicular lines/line segments

e Explain parallel lines/line segments
Successor:

e Explain straight angles

e Explain adjacent angles

e Explain vertical angles

© 2018 The Dynamic Learning Maps Essential Elements, linkage levels, and nodes are
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

I[P Initial Precursor SP Supporting
DP Distal Precursor S Successor
PP  Proximal Precursor UN Untested

T Target

M.EE.G.CO.1  Copyright © 2018 University of Kansas Center for Research. All rights reserved. 1of2



M.EE.G.CO.1 Know the attributes of perpendicular lines, parallel lines, and line segments, angles, and circles

M-2635 UN
classify same two-dimensional shapes with

different size and/or different orientation

|

F-76 P
F-65 P .
recognize different [ ) & Pz I
recognize attribute values recognize same
\ — —
F-48 UN Eo UNS
malch the same two-dimensional shape match the same two-dimensional shape M-421  UN
with different sizes and same with same size and same recognize line
orientation orientation 7
/Z _ -
weza  DPF] Ms02 DP| | M-833 DP M803  DP
recognize point 2] recognize ray recognize right angles recognize angle
= e A
Al ﬁ“?‘—‘\-———-_74 =
F-41 UN
F-17 UN)| " '
M-2634 UN match the same two-dimensional shape

classify same two-dimensional shapes with
same size and same orientation

match the same two-dimensional shapes

with different size and different

with same sizes and different
orientations

orientation

M-801 UN]|
recognize line segment

=

Z

>/

=l

M-131

recognize circles

PP

M-829

recognize parallel lines/ line segments

PP M-830

recognize perpendicular lines/ line segments

PP

r =t

e il

e

/

[

M-2441

recognize intersecting lines/ line segments

UN|

M-2440
explain intersecting lines/ line segments

A

UN M-797

explain line segment

yd

A el

UN

ANV

7
M-1635 T M-828 T M-799 T M-827 T
define circle explain parallel lines/line segments explain angle explain perpendicular lines/line segments
M-1920 UN| UN -840

give an informal argument for
the formula for circumference

represent parallel lines/ line segments

M-839

e

|

represent perpendicular lines/ line segments

UN)

L

N/

~

M-1338

explain vertical angles

s

M-1447 8
explain straight angles

explain adjacent angles

M-1342 S

M.EE.G.CO.1
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) DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.G-CO.4-5

Grade-Level DLM Essential Linkage Levels
Standard Element
M.G-CO-4 Develop M.EE.G-CO.4-5 Initial Precursor:
definitions of Given a e Recognize same
rotations, reflections, | §éometric figure e Recognize different
and translations in and a r_otatlon, Distal Precursor:
terms of angles reﬂecthn, or o M_atch the same threg-dimensiqnal shapes
_ . translation of with same size and different orientation
circles, perpendicular | that figure, e Match the same two-dimensional shape
lines, parallel lines, identify the with same sizes and different orientations
and line segments; components of | proximal Precursor:
M.G-CO.5 Given a the two figures e Recognize translation
geometric figure and | thatare e Recognize rotation
a rotation, reflection, congruent e Recognize reflection
or translation, draw e Recognize congruent figures
the transformed Target: _ _ )
' : e Explain the relationship between congruent
figure using, e.g., fi dt f i
_ igures and transformation
graph paper, tracing Successor:
paper, or geometry e Use a sequence of transformations to
software. Specify a describe congruence of 2 given figures
sequence of
transformations that
will carry a given
figure onto another
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

I[P Initial Precursor SP Supporting
DP Distal Precursor S Successor
PP  Proximal Precursor = UN Untested

T Target
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M.EE.G-CO0.4-5 Given a geometric figure and a rotation, reflection, or translation of that
figure, identify the components of the two figures that are congruent

F2 P

recognize same

F-76 IP

recognize different

\r

P N

F-43 UN| F-9 UN| F-80 UN F-08 UN
match the same two-dimensional shape | match the same two-dimensional shape match the same three-dimensional shapes match the same three-dimensional shapes
with different sizes and same with same size and same with same size and same B with different size and same
orientation orientation orientation orientation
Z-/ e
F-41 DP F-90 DP
match the same two-dimensional shape match the same three-dimensional shapes
with same sizes and different with same size and different
orientations orientation d
L L A
A} "7 ~ \ZAN y
F-17 UN F-85 UN|
match the same two-dimensional shapes match the same three-dimensional shapes
with different size and different \ with different size and difierent
orientation orientation
Z AN | \
M-2634 UN M-2635 UN]
classify same two-dimensional shapes with |5 classify same two-dimensional shapes with M-2526 UN
same size and same orientation different size and/or different orientation ? classify shapes with specified atiributes
A
w146 UNES] M-1499 UN|
explain transformations recognize similar figures
VAl
e e 1 —~\ NN
M-1482 PP M-14580 PP M-1451 PP M-1487 PP
recognize translation recognize rotation recognize reflection recognize congruent figures
AN | v
~ N 2
M-1479  UN M-1492  UN wM-1491  UN Wiar7 UN| ) M-1478  UN|
explain translation recognize dilations explain dilations explain rotation explain reflection
\ o~
M-1474 UN
explain the properties of angles
in transformations
il
M-1489 T
explain the relationship between congruent
figures and transformation
L
]
A4
1-1490 s
use a sequence of transformations
to describe congruence of 2
given figures
M.EE.G-CO.4-5 Copyright © 2018 University of Kansas Center for Research. All rights reserved. 2 of 2




DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.G-CO.6-8

Grade-Level Standard DLM Essential Linkage Levels

Element
M.G-CO.6 Use geometric M.EE.G-CO.6-8 Initial Precursor:
descriptions of rigid Identify e Recognize same
motions to transform corresponding e Recognize different

figures and to predict the
effect of a given rigid
motion on a given figure;
given two figures, use the
definition of congruence in
terms of rigid motions to
decide if they are
congruent; M.G-CO.7 Use
the definition of
congruence in terms of
rigid motions to show that
two triangles are congruent
if and only if corresponding
pairs of sides and
corresponding pairs of
angles are congruent;
M.G-CO.8 Explain how the
criteria for triangle
congruence (ASA, SAS, and
SSS) follow from the
definition of congruence in
terms of rigid motions

congruent and
similar parts of
shapes

Distal Precursor:

e Match the same two-dimensional
shape with different sizes and same
orientation

e Match the same two-dimensional
shape with same size and same
orientation

e Match the same three-dimensional
shape with different size and same
orientation

e Match the same three-dimensional
shape with same size and same
orientation

Proximal Precursor:

e Recognize congruent figures

e Recognize similar figures
Target:

e Explain congruent figures

e Explain similar figures
Successor:

e Explain the relationship between
congruent figures and transformation

e Explain the relationship between
similar figures and transformation

© 2018 The Dynamic Learning Maps Essential Elements, linkage levels, and nodes are
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available for use by educators in DLM states but may not be used by commercial entities
without written permission. Linkage level information and nodes may not be altered by
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

IP
DP
PP
T

Initial Precursor
Distal Precursor S
Proximal Precursor
Target

SP  Supporting
Successor
UN Untested

M.EE.G-CO0.6-8 Identify corresponding congruent and similar parts of shapes

F-2

P

recognize same

F-76 P
recognize different

\

="

F-48 DP

match the same two-dimensional shape

F-8

match the same two-dimensional shape

_—
/l / =
" i
DP

F-98
match the same three-dimensional shapes

DP

F-80 DP
match the same three-dimensional shapes

with same size and same

with gifferent sizes and same % with same size and same with different size and same
orlentation orientation orientation orientation
F-17 UN F-41 UN
match the same two-dimensional shapes match the same two-dimensional shape
with different size and different < with same sizes and different
onientation orientations
M.EE.G-C0O.6-8  Copyright © 2018 University of Kansas Center for Research. All rights reserved. 20f3




/

|

|

F-85 UN F-00 UN
M-2634 UN M-2635 UN malch the same three-dimensional shapes match the same three-dimensional shapes
classity same two-dimensional shapeswith L=l classify same two-dimensional shapes with with difierent siee and different R with same size and different
same size and same onieniation different size andior different orientation ofientation anentation
MA30  UN M-131  UN| M-136 LN M-135  UN
recognize squares recognize circles recognize cones recognize cubes
M-132  UN M-133 UN M-137  UN M-138  UN
recognize triangles recognize reclangles recognize cylinders recognize spheres
M-119 UN
describe attributes of shapes
M-120 UN M-GBT UN
analyze shapes to identify common explain attribute relationships between shapes
attributes /
— L
M-1487 PP M-1499 PP
recognize congruent figures recognize similar figures
Filll i
7 s
— -
M-1486 T M-1498 T
explain congruent figures explain similar figures
T %
M-1489 5 M-1501 5
explain the relationship between congruent explain the relationship between similar
figures and transformation figures and transformation
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DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL

geometric shapes,
their measures, and
their properties to
describe objects;
M.G-MG.2 Apply
concepts of density
based on area and
volume in modeling
situations
M.G-MG.3 Apply
geometric methods
to solve design
problems

Use properties of
geometric shapes
to describe real-
life objects

M.EE.G-MG.1-3
Grade-Level DLM Essential Linkage Levels
Standard Element
M.G-MG.1 Use M.EE.G-MG.1-3 Initial Precursor:

e Recognize same
e Recognize different
Distal Precursor:

e Match the same two-dimensional shape with
same size and same orientation

e Match the same two-dimensional shape with
different size and same orientation

e Match the same three-dimensional shapes
with same size and same orientation

e Match the same three-dimensional shapes
with different size and same orientation

Proximal Precursor:

e Recognize squares, circles, triangles,
rectangles, cubes, cones, cylinders, and/or
spheres

Target:
e Use geometric shapes to describe objects
Successor:

e Use geometric methods to solve design

problems

© 2018 The Dynamic Learning Maps Essential Elements, linkage levels, and nodes are
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

[P Initial Precursor
Distal Precursor
PP Proximal Precursor

DP

T  Target
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M.EE.G-MG.1-3 Use properties of geometric shapes to describe real-life objects

M.EE.G-MG.1-3  Copyright © 2018 University of Kansas Center for Research. All rights reserved.

objects

use geometric shapes to describe

M-1916

design problems

use geometric methods to salve

S

2 0f 2

F2 P F-76 IP
recognize same recognize different
Y
= =
F-48 DP F-9 DP F-80 DP F-98 DP
match the same two-dimensional shape match the same two-dimensional shape match the same three-dimensional shapes match the same three-dimensional shapes
with different sizes and same S with same size and same with same size and same — with different size and same
orientation orientation arientation orientation
{ 1 1 T
\/ W/ \/ Vi
F-17 UN F-41 UN F-00 UN| F-85 UN
match the same two-dimensional shapes match the same two-dimensional shape match the same three-dimensional shapes match the same three-dimensional shapes
with different size and different < with same sizes and different with same size and different — with different size and different
orientation orientations orientation orientation
\
M-2634 UN M-2635 UN
classify same two-dimensional shapeswith | classify same two-dimensional shapes with
same size and same orientation different size and/or different orientation
—
= L’/ - — . X
M-130 PP < M-131 PP M-132 PP M-133 PP M-135 PP M-136 PP M-137 PP M-138 PP
recognize squares ||  recognize circles recognize triangles recognize rectangles recognize cubes recognize cones recognize cylinders recognize spheres
— — < z =
— = D
M-1914 T




DYNAMIC

LEARNING MAPS

®

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.G-GPE.7

coordinates to
compute perimeters
of polygons and areas
of triangles and
rectangles, e.g., using
the distance formula

Find perimeters
and areas of
squares and
rectangles to
solve real-world
problems

Grade-Level DLM Essential Linkage Levels
Standard Element
M.G-GPE.7 Use M.EE.G-GPE.7 Initial Precursor:

e Recognize attribute values
Distal Precursor:

e Recognize measureable attributes
Proximal Precursor:

e C(Calculate perimeter by adding all the side

lengths

e C(Calculate area by counting unit squares
Target:

e Solve word problems involving perimeter

of polygons
e Solve word problems involving area of
rectangles
Successor:

e Mathematize contextual situation involving
perimeter of polygons

e Mathematize contextual situations
involving area of polygons
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

P Initial Precursor
DP Distal Precursor

SP Supporting
S Successor

PP  Proximal Precursor UN Untested

T Target
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M.EE.G-GPE.7 Find perimeters and areas of squares and rectangles to solve real-world problems

F-65 P

recognize attribute values

A/
M-289
describe measureable attributes

\Ir

UN

w

M-194 DP

recognize measureable attributes

ra

A

M-587 UN
explain perimeter

M-397 UN M-599

explain length

9

UN|

explain area

%I

M-601 UN

explain unit square

Vi

1"

Vi

M-592
calculate perimeter by adding all
the side lengths

PP

M-603
explain area formula for rectangles

UN

- LY

d \

\,

i

M-600
calculate area by counting unit
squares

PP

4 Y

M-677

un| |

M-604

UN

M-605

UN

M-602

explain perimeter formula for regular
polygons

calculate area for rectangles with
formula

—

\ ~

relate tiling and formula as
methods for calculating area of
a rectangle

-

calculate area of a rectangle
with tiling

UN

M-597
solve word problems involving perimeter
of polygons

TN

M-785 T
solve word problems involving area
of rectangles

— S I

1

2
—

DN W WA 720 74

M-598

mathematize contextual situations involving perimeter

of polygons

s

M-2579

mathematize contextual situation involving area

of polygons

S
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DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.N-Q.1-3

Grade-Level DLM Essential Linkage Levels
Standard Element
M.N-Q.1 Use units asa | M.EE.N-Q.1-3 Initial Precursor:

way to understand
problems and to guide
the solution of multi-
step problems; choose
and interpret units
consistently in
formulas; choose and
interpret the scale and
the origin in graphs
and data displays;
M.N-Q.2 Define
appropriate quantities
for the purpose of
descriptive modeling;
M.N-Q.3 Choose a level
of accuracy
appropriate to
limitations on
measurement when
reporting quantities

Express quantities
to the appropriate
precision of
measurement

e Use perceptual subitizing
Distal Precursor:

e Round decimals to any place
Proximal Precursor:

e Solve word problems involving
multiplication with rational numbers

e Solve word problems involving
subtraction with rational numbers

e Solve word problems involving
addition with rational numbers

Target:

e Express numerical answers with a
degree of precision appropriate for the
problem context

Successor:

e Solve multi-step problems with

rational numbers
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

IP Initial Precursor
DP Distal Precursor
PP
T Target
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M.EE.N-Q.1-3 Express quantities to the appropriate precision of measurement

use perceptual subitizing

F-27 P

solve word problems involving multiplication

with rational numbers

salve word problems involving subtraction
with rational numbers

with rational numbers

solve word problems involving addition

M43 UN M-2421 UN M-45 UN|
recognize a unit —>  explain ten as a composition | explain place value for ones
of ten anes and tens
L M-974 UN
e N M-972 UN add 2 decimals with digits
subtract 2 decimals with digits — lain ol lue for tenth —> _
in the tenths place explain place value for tenths in the tenths place
M-973 UN
explain place value for hundredths
\U 5
M-879 UN M-976 UN M-978 UN
subtract 2 decimals with digits \ multiply 2 decimals with digits add 2 decimals with digits
in the hundredths place in the tenths place in the hundredths place
B 1
M-918 DP
round decimals to any place
i i A1 i i
o —h . 1 '
M-1302 PP M-1301 PP M-1274 PP

— —

e

M.EE.N-Q.1-3 Copyright © 2018 University of Kansas Center for Research. All rights reserved.
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.

M-2724 T
express numerical answers with a
degree of precision appropriate for
the problem context

X =

M-1304 s
solve multi-step problems with rational
numbers
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DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL

M.EE.S-ID.1-2

the real number line
(dot plots,
histograms, and box
plots);

M.S-ID.2 Use
statistics
appropriate to the
shape of the data
distribution to
compare center
(median, mean) and
spread
(interquartile range,
standard deviation)
of two or more
different data sets

construct a simple
graph (table, line,
pie, bar, or picture)
and interpret data

Grade-Level DLM Essential Linkage Levels
Standard Element

M.S-ID.1 Represent | M.EE.S-ID.1-2 Initial Precursor:
data with plots on Given data, e (lassify

Order Objects

Distal Precursor:

Recognize the structure of a bar graph
Recognize the structure of a picture graph
Recognize the structure of a line graph
Recognize the structure of a pie chart

Proximal Precursor:

Use bar graphs to read the data
Use picture graphs to read the data
Use line graphs to read the data
Use pie charts to read the data

Target:

Use graphs to read beyond the data
Represent data using bar graph
Represent data using picture graph
Represent data using line graph
Represent data using pie charts

Successor:

Use graphs to read beyond the data
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

P Initial Precursor
DP Distal Precursor
PP  Proximal Precursor

T Target
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M.EE.S-ID.1-2 Given data, construct a simple graph (table, line, pie, bar, or picture) and
interpret data

F-61

UN
arrange objects in pairs

F-65 UN

recognize attribute values

/

M-76 IP
classify

F-45

P
order objects

X

ra

VAN

I

M-207
gather real world data

UN

.

M-1232

ask questions about real world

UN

/ WZ\#/ data
M-1231 UN
organize real world data into
categories
iz S
M-209 DP M-325 DP M-2719 DP M-2473 DFP
recognize the structure of a recognize the structure of a recognize the structure of a recognize the structure of a
bar graph picture graph line graph pie chart
L1 y — ri 1
T IR
M-2476 UN
choose the appropriate graph for
a given set of data
- \‘I E - \v- 1", I
M-210 PP M-327 PPN M-2720 PP M-2474 PP
use bargraphstoread | -  use picture graphs to read use line graphs to read use pie charts to read
the data the data the data - the data
\I" Fi - sy LY — - 1
'DE ‘; = \‘ - \\‘a _““‘& Y ! I
M-211 T M-328 T M-2721 T M-2475 T
represent data using bar graph represent data using picture graph represent data using line graph represent data using pie charts
SN -
M-214 T
use graphs to read between
the data
=
M-2675 S
use graphs to read beyond
the data
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DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL

spread in the context
of the data sets,
accounting for
possible effects of
extreme data points
(outliers)

graph or chart

M.EE.S-ID.3
Grade-Level DLM Essential | Linkage Levels
Standard Element
M.S-ID.3 M.EE.S-ID.3 Initial Precursor:
Interpret differences | Interpret general e Order objects
in shape, center,and | trends on a e (lassify

Distal Precursor:
e Recognize the structure of a bar graph
e Recognize the structure of a picture graph
e Recognize the structure of a line plot (dot
plot)
e Recognize the structure of a pie chart
Proximal Precursor:
e Recognize symmetric distribution
e Recognize outliers
e Recognize peaks in data distribution
e Recognize variability in a date set
Target:
e Analyze overall shape of the data
distribution
e Draw inferences by interpreting general
trends on a graph or chart

Successor:
¢ Draw inferences by comparing two data
sets
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

P Initial Precursor

SP Supporting

DP  Distal Precursor S Successor
PP  Proximal Precursor = UN Untested
T Target
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M.EE.S-ID.3 Interpret general trends on a graph or chart

F-&5 un F<&1 U
recognize atinbute values 1 amange oljects in pairs
Fd45 P W6 1P
arder ohyects claggity
'.J; \ Hf ; M-1232
M-207 W.} ask quesions About real workd
Qather real workd data data
M=11T5 L W1231 UM M-11T6 N
retognize that dstribution of data recognine that distribution of data
can be described by its mm?mm“mn can be descnibed by overal
spread caleganes shape of a graph
= = | / NN —
j — ' o  —
M-209 DP W-326 D M-2443 oP| M-2473 oP
recognize the struciune of a recognize e structure of a reognine the structure of a fecognize e stucture of a
bar graph picture graph firve it (o plot) pie char
1 T e — ‘;_..-" 'Il %..-— —_— L
M=24TE [
chiase the appropriate graph for
agiven sel of data
] Pl
M-Z10 WM-327 N M-2444 L] M-24T74 L]
use bar graphs bo nead use piciune graphs bo read use line plats (dot plols) et b € harts 10 read
he data the data to read the dala e gata
A — "
M-2679 PP : m-2578 PP M-Z680 PPl M52 FF
FECOgnEe varabilty in a data
recognize symmelric distribulion recognize outliers recognize peaks in data distribution o
"1.._‘-_-‘_

M.EE.S-ID.3

M-2ETE

analyze the overall shape of
the dala gesinbution

T

M-27E2
draw inferences by inferpreting general
trends on & graph of

T

chan

draw infer=nces iy COMPanng two

M-602 5

dala sels
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DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP

MATH: HIGH SCHOOL

M.EE.S-ID.4

Grade-Level Standard

DLM Essential Element

Linkage Levels

M.S-ID.4

Understand that patterns of
association can also be seen in
bivariate categorical data by
displaying frequencies and
relative frequencies in a two-
way table. Construct and
interpret a two-way table
summarizing data on two
categorical variables collected
from the same subjects. Use
relative frequencies calculated
for rows or columns to
describe possible association
between the two variables. For
example, collect data from
students in your class on
whether or not they have a
curfew on school nights and
whether or not they have
assigned chores at home. Is
there evidence that those who
have a curfew also tend to
have chores?

M.EE.S-ID.4 Calculate
the mean of a given data
set (limit the number of
data points to fewer than
five)

Initial Precursor:
e Recognize attribute values
Distal Precursor:
o C(lassify
Proximal Precursor:
e Summarize data by the
number of observations
Target:
e (Calculate mean
Successor:
e Summarize data by
measurement
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

IP Initial Precursor SP
DP Distal Precursor S
PP  Proximal Precursor UN
T Target

M.EE.S-ID.4

Supporting
Successor
Untested
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M.EE.S-ID.4 Calculate the mean of a given data set (limit the number of data points to
fewer than five)

F-65

P

recognize attribute values

I\

F-61 UN
arrange objects in pairs

M-1177

UN
explain measure of central tendency

M-1174
recognize that distribution of
data can be described by
its center

UN

M-76 DP
classity

<

UN

M-207
gather real world data

.*..

M-1189

of observations

summarize data by the number

PP

N

M-1195
explain mean

UN

-

K-1201
calcutate mean

T

&

M-1207

summarize data by measurement

3

M.EE.S-ID.4
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LEARNING MAPS

=7) DYNAMIC®
W

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.A-CED.1

Grade-Level DLM Essential | Linkage Levels
Standard Element

M.A-CED.1 Create M.EE.A-CED.1 Initial Precursor:
equations and Create an e Combine sets
inequalities in one equation e Partition sets

variable and use
them to solve
problems. Include
equations arising
from linear and
quadratic functions,
and simple rational

involving one
operation with
one variable, and
use it to solve a
real-world
problem

Distal Precursor:
e Represent multiplication with equations
e Represent division with equations
e Represent subtraction with equations
e Represent addition with equations
Proximal Precursor:

e Represent expressions with variables
e Represent the unknown in an equation
Target:
e Solve real-world problems using equations
with non-negative rational numbers
e Represent real-world problems as
equations
Successor:
e Solve rational equations in 1 variable

and exponential
functions

© 2018 The Dynamic Learning Maps Essential Elements, linkage levels, and nodes are
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

[P Initial Precursor SP Supporting
DP Distal Precursor S Successor
PP  Proximal Precursor = UN Untested

T Target
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M.EE.A-CED.1 Create an equations involving one operation with one variable, and use it to solve a real-world problem

F30 P F12 P
Combing Sets partion sets
o 0
W27 U 274 M=23 LIN] M-140 LN M-EGE W71 LI
e .,q:,:ﬂm v #piain PEpRAIE AaMi0r demansiraie ine consept of 360 deseirale ine concepl of SUBAON parlficn sebs it qual subsats demonsiratis the concept of division
M-232T ] ma explain the lunction af the
SO Pepeiled BgOHon proliems demonsrale the contepl of matipscaion |2 il 36
W-145 186 W15 op WG16 oA
represent sublraction with equations. represent adddion with equations represEn] mulipht aton with equabions rEpresen division with equations
- —- — -
M-1230 FFP
fepresenl the urknoen in an
f..-"“"f Ty FE
M348 MeETE

matnemalioe {onecual SHualons kg S0 on

MnEANE CORhEGUAl SRS ivokang miRpicabon

TRV M-1000
EADAAI vanab

M-620

mathematine condexdual shuations imoiing division

M-245

b

_-‘--‘-‘-""I-_"h.
W-1164 Liv|
represan] redloworkd probiems &3 eaprestions
s
M-1152 T W-1163
S0 DO EODRRTS. N B P  real-wnrid probiems a5 equabions
willh PON-MEGATE AN NUMmDErs

rl‘

M 5
sohwe raiional equabions in 1
variabe
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) DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.A-CED.2-4

Grade-Level
Standard

DLM Essential
Element

Linkage Levels

M.A-CED.2 Create
equations in two or
more variables to
represent
relationships
between quantities;
graph equations on
coordinate axes with
labels and scales;
M.A-CED.3
Represent
constraints by
equations or
inequalities, and by
systems of equations
and/or inequalities,
and interpret
solutions as viable or
nonviable options in
a modeling context,;
M.A-CED.4
Rearrange formulas
to highlight a
quantity of interest,
using the same
reasoning as in
solving equations

M.EE.A-CED.2-4
Solve one-step
inequalities

Initial Precursor:
e Partition sets
e Combine sets
Distal Precursor:
e Represent division with equations
e Represent subtraction with equations
e Represent addition with equations
e Represent multiplication with equations
Proximal Precursor:
e Solve linear equalities in one variable
Target:
e Solve linear inequalities in 1 variable
e Represent solutions of inequalities on a
number line
Successor:
e Explain solution to a linear inequality in
one variable

© 2018 The Dynamic Learning Maps Essential Elements, linkage levels, and nodes are
copyrighted by the University of Kansas Center for Research. Linkage levels and nodes are
available for use by educators in DLM states but may not be used by commercial entities
without written permission. Linkage level information and nodes may not be altered by
anyone without express written permission from the University of Kansas Center for Research.

A diagram showing the relationship of nodes in the mini-map appears below.
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Key to map codes in upper right corner of node boxes:

[P Initial Precursor SP Supporting
DP Distal Precursor S Successor
PP  Proximal Precursor UN Untested

T Target
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M.EE.A-CED.2-4 Solve one-step inequalities

F72 P F-30 1P
panition sets combinge sels

=23

demansirale the concepl of addion

N

=140

UN

demansirate ihe concepl of sublraction

[

““\ L

M-274

explain repeated audmon

M-25365

recognize the equal sign

LN

~N 1

M-271 W-2E3T UN M-T 10 UN
M-T1 Uy M-G08 L] I
e he ol of ation
gemansirale e concept of dhvision pantition sets into equal subsets nepreasnl ’EP::L?:::“W with an soive repealed adalion problems e \:*-
M-2570 [ M-714 LN M-T13 LN M-425 [T
explain division problems expilain quotient explain preduct explain multipscation problems
= =
M-516 oP M-145 M 146 oP M-515 [y
represent division with equations represent sulbracion with Em:nms represent aodition wilh equations represent muRiplication with equatons

=

N\

M-518

determine Ihe unkncwn in a
AVISIN Bqualon

[ M-z

chElEnmine I unknown in a
SUDIracBon equation

UN

M-235

LN

geberming he unknown in an
adanion equalicn

M.EE.A-CED.2-4

e

Explain variabie

-1 0350 LW

M-1038 U

erplain expression

=

M-517

determine the nknown in a

muiplication equation

UN
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M.EE.A-CED.2-4 Solve one-step inequalities

M-1150

represent expressions with vanables & equation

UN M-1045 LN

M-1167

% explain inequalities with variables

UN

AN

—h

M-1788 PP
S0lve lingar equations in one
variable

il

e

M-178T T
golve linear Inequames i1
variable

represent sclutions of inequalities on

M-1168

a nurmber line

T

e

M-1840 5
explain solution to a linear
inequality in one varable

M-1164
represent inequalities with variables

UN
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DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.A-SSE.1

Grade-Level DLM Essential Linkage Levels

Standard Element

M.A-SSE.1 M.EE.A-SSE.1 Initial Precursor:

Interpret expressions | Identify an e (Combine sets

that represent a algebraic e Partition sets

quantity in terms of | expression Distal Precursor:

its context involving one e Represent subtraction with equations
arithmetic e Represent addition with equations
operation to e Represent multiplication with equations
represent a real- e Represent division with equations

world problem | proximal Precursor:
e Represent the unknown in an equation
e Represent expressions with variables
Target:
e Represent real-world problems as
equations
e Represent real-world problems as
expressions
Successor:
e Solve real-world problems using equations
with non-negative rational numbers

© 2018 The Dynamic Learning Maps Essential Elements, linkage levels, and nodes are
copyrighted by the University of Kansas Center for Research. Linkage levels and nodes are
available for use by educators in DLM states but may not be used by commercial entities
without written permission. Linkage level information and nodes may not be altered by
anyone without express written permission from the University of Kansas Center for Research.

A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

I[P Initial Precursor SP Supporting
DP Distal Precursor S Successor
PP  Proximal Precursor UN Untested

T Target
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M.EE.A-SSE.1 Identify an algebraic expression involving one arithmetic operation to represent a real-world problem

F-3 P F12 P
pombine sats AN 1818
3T L} 1”
represenl sepeated addiion wih an U W23 =140 M08 U] M-TH
equaton i Pebahed addtion demonsirale P condepl of addiion Semonsirile The condepl of Subliachion prarition L84 inlo equal subsets demaornsirale the congepl of dvision
W-2527 Lo apiain e fungtion of the
S0bve FEpEAST 00N Erotiens | demonsiraie ihe concepl of mulliphcalion I ooulsign
M-145 1] W14 el U-E15 oP M51E oF
PepEsant subirasiion with egsations TEpresEnt MENNON Wilth Bquations fepoesanl mulipacation wilh sgualions Tepresent dhision with equations
r T ' ol r i
H-1XM PP W15 PP
represend e UNETOWN i an . 1
Squation RREGEN SIS KT WA VMRS
- . Y
P N N\
M-285 M-END
matematoe conlestual stuaons invohing sUbCten mathmaline corbeshual stuatons vohing muBpkcaticn w:: ;.m;* wiss UM M-G20 LN b24
.| SEpAN EENERHON meatfvsmaling: comietyal StUAtons TYahang i icalferraaling ¢onteatual Sualons invohing A0t
M-1183 T M-1161 T

reprisinl fealwond probisms i Bquaton.

regresan| real-worig pODIEMS 35 EYEssions

s

M-1162
Sobve reakwond (ropiems Using equatons
W) DON-NEGEIE FAONA! NURDEN
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LEARNING MAPS

=7) DYNAMIC®
W

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.A-SSE.3

an expression to
reveal and explain
properties of the
quantity represented
by the expression

equations with
one variable
using
multiplication
and division

Grade-Level DLM Essential | Linkage Levels
Standard Element

M.A-SSE.3 M.EE.A-SSE.3 Initial Precursor:
Choose and produce | Solve simple e Partition sets
an equivalent form of | algebraic e Combine sets

Distal Precursor:

e Demonstrate the concept of division

e Demonstrate the concept of multiplication
Proximal Precursor:

e Determine the unknown in a division

equation
e Determine the unknown in a multiplication
equation
Target:

e Solve linear equations in one variable
e Solve linear equations in 1 variable with
rational number coefficients
Successor:
e Solve linear inequalities in 1 variable
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

P Initial Precursor
DP Distal Precursor

T Target

SP Supporting
S Successor
PP  Proximal Precursor UN Untested
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M.EE.A-SSE.3 Solve simple algebraic equations with one variable using multiplication and division

partition sets

F-72 P

M-608 UN|

partition sets into equal subsets

solve repeated addition problems

M-2527 UN

M-271

represent repeated addition with an

equation

UN

M-274

UN

explain repeated addition

F-30 P
combine sets

y

M-711 DP

demonstrate the concept of division

demonstrate the concept of multiplication

M-710 DP

M-2570 UN|
explain division problems

M-714 UN

explain quotient

v

M-616

represent division with equations

explain product

M-713 UN|

M-429

explain multiplication problems

UN

v

UN|

\

M-B15

represent multiplication with equations

UN

"

L

M-618

determine the unknown in a
division equation

PP\

M-617 PP

determine the unknown in a
multiplication equation

i

~

M-1039 UN|
explain variable

L

explain expression

M-1038 UN

M-1150

represent expressions with variables

UN|

M.EE.A-SSE.3

M-1786

variable

solve linear equations in one

T

M-1468 T
solve linear equations in 1
variable with rational number coefficients

M-1787

solve linear inequalities in 1

variable

s
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DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.A-REI.10-12

Grade-Level Standard

DLM Essential
Element

Linkage Levels

M.A-REIL.10 Understand
that the graph of an
equation in two variables
is the set of all its
solutions plotted in the
coordinate plane, often
forming a curve (which
could be a line); M.A-
REIL.11 Explain why the x-
coordinates of the points
where the graphs of the
equationsy =f(x) and y =
g(x) intersect are the
solutions of the equation
f(x) = g(x); find the
solutions approximately;
M.A-REIL.12 Graph the
solutions to a linear
inequality in two variables
as a half-plane (excluding
the boundary in the case
of a strict inequality), and
graph the solution set to a
system of linear
inequalities in two
variables as the
intersection of the
corresponding half-planes

M.EE.A-REIL.10-12
Interpret the meaning
of a point on the graph
of a line. For example,
on a graph of pizza
purchases, trace the
graph to a point and
tell the number of
pizzas purchased and
the total cost of the
pizzas

Initial Precursor:
e Arrange objects in pairs
e Order objects
Distal Precursor:
e Explain coordinate pairs
(ordered pairs)
e Explain x-coordinate
e Explain y-coordinate
Proximal Precursor:
e Recognize covariation
e Recognize direction of

covariation
e Describe rate of change in a
graph
Target:

e Analyze linear function graphs
e interpreta point on the graph of
a linear function
Successor:
e Solve real-world problems by
interpreting linear function
graphs

© 2018 The Dynamic Learning Maps Essential Elements, linkage levels, and nodes are
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available for use by educators in DLM states but may not be used by commercial entities
without written permission. Linkage level information and nodes may not be altered by
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A diagram showing the relationship of nodes in the mini-map appears below.
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Key to map codes in upper right corner of node boxes:

[P Initial Precursor SP Supporting
DP Distal Precursor S Successor
PP  Proximal Precursor UN Untested

T Target
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M.EE.A-REI.10-12 Interpret the meaning of a point on the graph of a line

F-65 UN
recognize atiriute values
2 N
h
F-45 P F-61 IF
order objects arrange objects in pairs.
‘\1 i.-"
F-T1 UN
recognize patlems
M-422 LN M-108 UN
recognize number ine explain number sequence patlemn
M-2686 UN
recognize first quadrant of coordinate M-503 UN M-8o2  UN
plane TECOQNIZE oaigin explain origin
—ﬂ'"."._ =~ —
-206 opP W-203 oF M-805 DP
explain y-coordinale explain coordinale pairs (ordered pairs) < explain x-coordinate
‘(_‘..'..‘.#.-
M-2714 PP
M-2T00 PP M-2712 PP describe rate of change in
PECOORIZE Covaration recognize direction of covariation a graph
Y i =
_-""'--_ /
M-1388 UN M-2690 LN
recognize linear functions recognize function
M-2E03 UN M-2604 UN W-2E05 UN
recognize increasing linear function recognize decreasing linear function recognize constant funchon
M-1387 UN
explain linear functions
-1423 UN M-1424 LN M-2657 UN
explain increasing linear function explain decreasing inear function expiain constant function
e \lu é,,-‘" -
M-2E58 T M-2696 T
interpret a point on the
graph of a inear functon analyze inear function graphs
e
— -
M-2701 &

sobve real-world problems by interpreting
linear funclion grapns
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DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.A-SSE.4

formula for the sum
of a finite geometric
series (when the
common ratio is not
1), and use the
formula to solve
problems. For
example, calculate
mortgage payments

Determine the
successive term
in a geometric
sequence given
the common
ratio

Grade-Level DLM Essential | Linkage Levels
Standard Element
M.A-SSE.4 Derive the | M.EE.A-SSE.4 Initial Precursor:

e (lassify
e Contrast objects
e Order objects
Distal Precursor:
e Recognize symbolic patterns
e Recognize sequence
Proximal Precursor:
e Recognize the recursive rule for geometric
sequences
e Recognize geometric sequences
Target:
e Extend a geometric sequence by applying
the recursive rule
Successor:
e Determine the term in a geometric
sequence given the nth term formula

© 2018 The Dynamic Learning Maps Essential Elements, linkage levels, and nodes are
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available for use by educators in DLM states but may not be used by commercial entities
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

P Initial Precursor
DP Distal Precursor

PP  Proximal Precursor UN

T Target
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M.EE.A-SSE.4 Determine the successive term in a geometric sequence given the common

ratio
M-76 IP F-52 IF F-45 IP
classify contrast objects order objects
F-71 UN N M-108 UN
recognize patterns explain number sequence pattern

AN

MED  UNM M&1  UN ME2  UN M259  UN
skip count by 25 Skip count by 5 skip count by 105 skip count by 100s
o a—
M-584 DP M-1997 DP
recognize symbolic patierns recognize sequence
- e —
M-2660 UN M-2659 UnN M-1996 UN
recognize shrinking patterns recognize growing patterns explain sequence
k- — = N — /

M-2662 UN M-816 UN M-2651 UN
recognize the pattern rule in s exténd a symbolic pattern by e recognize the pattern rule in
a shrinking pamern applying the rule a growing pattenn

K—i e W ~ i
M-26649 FPF =Sl
i M-2232 PP

recognize the recursive rule for
geomelric sequences

ra %

24
M-2231 UN
explain geomelnic sequences

recognize geomelric sequences

M-2671 T
extend a geomelric sequence by
applying the recursive rule

M-26T3 5
determine the term ina

geomelric sequence given the nth
term formula
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DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.F-BF.1

Grade-Level DLM Essential | Linkage Levels
Standard Element
M.F-BF.1 Write a M.EE.F-BF.1 Initial Precursor:
function that Select the e Order objects
describes a appropriate e Arrange objects in pairs
relationship between | graphical Distal Precursor:
two quantities representation e Explain y-coordinate
(first quadrant) e Explain coordinate pairs (ordered pairs)
given a situation e Explain x-coordinate
involving Proximal Precursor:
constant rate of e Recognize covariation
change e Recognize direction of covariation
e Describe rate of change in a graph
Target:
e Represent real-world problems as graphs
Successor:
e Solve real-world problems by interpreting
linear function graphs

© 2018 The Dynamic Learning Maps Essential Elements, linkage levels, and nodes are
copyrighted by the University of Kansas Center for Research. Linkage levels and nodes are
available for use by educators in DLM states but may not be used by commercial entities
without written permission. Linkage level information and nodes may not be altered by
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

[P Initial Precursor SP Supporting
DP  Distal Precursor S Successor
PP  Proximal Precursor UN Untested
T Target
M.EE.F-BF.1  Copyright © 2018 University of Kansas Center for Research. All rights reserved. 1 of 2



M.EE.F-BF.1 Select the appropriate graphical representation (first quadrant) given a
situation involving constant rate of change

F-65 LN
recognize attnbute values

F-45 P F-E1 P
order objects arrange objects in pairs

s [
F-T1 UN
recognize pattems

A

M-a22 LN A M-108 UN
eCOgnie number ine explain number Sequence patem

A

. M-2556 o M-393 UH—} Masz LN
récognide first quadran of codrdinate recognize origin ——
plane plain origi \\-H
M-006 oF Ni-B05 0Pl M-005 oF
explain y-coordinate eaplain coordingle pairs (ordered pairs) explain x-coordinate

r

M-2714 PP
M-2700 PP % | M-2712 FP
describe rale of change in
recagnize direction of covarnation
recognize covariabon g a graph

< —— -

M-1388 LN M-2650 UN
recognize linear fundions recognize funchon
\F 7
M-2653 UN M-2584 un M-2695 Ln
recognize increasing linear funchion recognize decreasing bnear funchion recognize constant function
M-1387 LN
explain lingar functions
M-1423 L M-1424 UN W-2607 LN
explain intreasing linear function explain decreasing inear function explain constant function
\‘H % M-270% UN
M-2696 LN matnemalize real-workd protiems involving constant
analyze linear function graphs rale of change
M-2704 T
represent real-workd problems as graphs
M-2701 =1

sobve real-workd problems by interpreting
linear function graphs
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LEARNING MAPS

=7) DYNAMIC®
W

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.F-BF.2

with an explicit
formula, use them to
model situations, and
translate between
the two forms

whole numbers
when provided a
recursive rule

Grade-Level DLM Essential | Linkage Levels
Standard Element

M.F-BF.2 Write M.EE.F-BF.2 Initial Precursor:
arithmetic and Determine an e (lassify
geometric sequences | arithmetic e Contrast objects
both recursively and | sequence with e Order objects

Distal Precursor:

Recognize symbolic patterns
Recognize sequence

Proximal Precursor:

Recognize arithmetic sequences
Recognize the recursive rule for arithmetic
sequences

Target:

Extend an arithmetic sequence by applying
the recursive rule

Successor:

Determine the term in an arithmetic
sequence given the nth term formula
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

P Initial Precursor

SP Supporting

DP Distal Precursor S Successor
PP  Proximal Precursor UN Untested
T Target

M.EE.F-BF.2
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M.EE.F-BF.2 Determine an arithmetic sequence with whole numbers when provided a
recursive rule

M-76 IP F-52 IF F-45 P
classity contrast objects order objecls

= W y.
F-71 UN M-108 UN
recognize pattemns > explain number sequence pattemn
- —— F |
M-50 N M-51 UN M-62 UN M-259 uN
skip count by 25 skip count by 5 skip count by 10s skip count by 1005
— e

M-554 oF M-1297 oP
recognize symbalic patterns recognize sequence

s

= T N

M-2660 UN M-2659 UN M-1996 UN
recognize shrinking pattems recognize growing patlems explain sequence
M-2662 UN M-B16 Un M-2661 UN
recognize the pattern rule in- = extend a symbolic pattern by & recognize “'I_E pattern rule in
a shrinking pattern || applying the rule a growing pattern
5
i
M-2234 PP M-2667 FFP
recognize arithmetic sequences recognize the recursive rule for
arithmetic sequences

M-2233 UN
explain anthmetic sequences

= N

M-2668 T
extend an arithmetic sequence by
applying the recursive rule
\.iﬂ'
M-2674 s

determine the term in an
aritnmetic sequence given the nih
term formula
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DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP

MATH: HIGH SCHOOL
M.EE.F-IF.1-3

Grade-Level Standard

DLM Essential Element

Linkage Levels

M.F-IF.1 Understand that
a function from one set
(called the domain) to
another set (called the
range) assigns to each
element of the domain
exactly one element of
the range. If f is a function
and x is an element of its
domain, then f(x) denotes
the output of f
corresponding to the
input x. The graph of fis
the graph of the equation
y = f(x);

M.F-IF.2 Use function
notation, evaluate
functions for inputs in
their domains, interpret
statements that use
function notation in
terms of a context; M.F-
IF.3 Recognize that
sequences are functions,
sometimes defined
recursively, whose
domain is a subset of the
integers. For example, the
Fibonacci sequence is
defined recursively by
f(0)=f(1)=1,f(n+1) =
fln)+f(n-1)forn=>1

M.EE.F-IF.1-3
Use the concept of
function to solve problems

Initial Precursor:

e Order objects

e Arrange objects in pairs
Distal Precursor:

e Explain x-coordinate

e Explain y-coordinate

e Explain coordinate pairs
(ordered pairs)

Proximal Precursor:

e Describe the rate of change in
a table

e Describe rate of change in a
graph

Target:

e Solve real-world problems by
interpreting linear function
graphs

e Solve real-world problems by
interpreting linear function

tables
Successor:
e Use graphs to read beyond
the data
e Use tables to predict function
values

© 2018 The Dynamic Learning Maps Essential Elements, linkage levels, and nodes are
copyrighted by the University of Kansas Center for Research. Linkage levels and nodes are
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

IP
DP
PP
T

SP
S
UN

Initial Precursor
Distal Precursor
Proximal Precursor
Target

Supporting
Successor
Untested

M.EE.F-IF.1-3 Use the concept of function to solve problems

F-65 L
recognize altribute values

& B
=r
F-61

i~ [ =
arrange oh§ecls in pairs

i

I
F-71 (¥
recognize patlerms

Al

M-a22

LN
MEC OQNIEzE Mumber Bne

M-108 UN
Explain NUMBEr Sequence pattern

)

M-2666
recognize first quadrant of coordinate
plane

M-593 LI

recognioe origin

-G89z LN
explain origin

"M )

e

b

- D05 0P

Eexaplain y-coordinate explain coordi

-G0S oP
EXPLAN X-COOndinale

M-S03 oP

_—-_-_--_--_-_
nate pairs (ordened pairs) <

=

R

M-2T12

M-ZT 0 LIA
FECOgnne covariabion

LN
recognie dirsction of covanation

.4.. .

- h

= -

M-2T13 PP
describe rate of change in
A Labile

|~

M-2714 PP
descrite rate of change in

a graph

e

N

M=-1387 LN
explain linear functons =

recognies Eeear funciions

M- 388 LI W-2E00 LI

recognize Tunclon

\H‘H‘"“--‘l;

rate of

M2
rathemalize real-ewond probéems invohding constant

LN

change

A

——

M-2704

L
represent real-workd probiems as graphs ~|

M-2718 LIt
FEpresent real-workl probiems in a

funclion labhe

I

A

M-2701

solve real-workd probéems by interpreting
linear function graphs

T M-2T1T
sofve real-workd problems by intenpreting

linear function tables.

T

._'h- \4;
M-2675 s M-2723 5
use graphs lo read beyond use labkes o predict functon
the dala wvalues
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DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH ScHOoOL
M.EE.F-IF.4-6

Grade-Level Standard DLM Essential Linkage Levels

Element
M.F-IF.4 For a function that M.EE.F-IF.4-6 Initial Precursor:
models a relationship between Construct graphs e Arrange objects in pairs
two quantities, interpret key that represent linear e Order objects
features of graphs and tables in functions with Distal Precursor:
terms of the quantities, and sketch | different rates of e Explain coordinate pairs
graphs showing key features given | change and interpret (ordered pairs)
a verbal description of the which is e Explain x-coordinate
relationship. Key features include | faster/slower, e Explain y-coordinate
intercepts; intervals where the higher/ lower, etc. Proximal Precursor:
function is increasing, decreasing, e Recognize covariation

positive, or negative; relative

. . e Recognize direction of
maximums and minimums;

. . covariation
syrr?me.tll‘les, end behavior; and e Describe rate of change in
periodicity; M.F-IF.5 Relate the a graph

domain of a function to its graph
and, where applicable, to the
quantitative relationship it
describes. For example, if the

Target:
e Compare two functions
with different rate of

. , change
function h(n) gives the number of & . .
; e Analyze linear function
person-hours it takes to assemble
. : graphs
n engines in a factory, then the
Successor:

positive integers would be an
appropriate domain for the
function; M.F-IF.6 Calculate and
interpret the average rate of
change of a function (presented
symbolically or as a table) over a
specified interval. Estimate the
rate of change from a graph

e Solve real-world problems
by interpreting linear
function graphs

e Compare properties of 2
functions represented in
the same way
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A diagram showing the relationship of nodes in the mini-map appears below.
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Key to map codes in upper right corner of node boxes:

[P Initial Precursor SP Supporting
DP Distal Precursor S Successor
PP  Proximal Precursor UN Untested

T Target
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M.EE.F-IF.4-6 Construct graphs that represent linear functions with different rates of
change and interpret which is faster/slower, higher/ lower, etc.

F-65 UN

recagnize attribute values

.':/—

F-45
order objects

F-61
arrange objects in pairs

IP

P

=3 2

UN

F-71
recognize patterns

v

M-422 UN

recognize number line

é_

explain number sequence pattern

M-108 UN

.

M-2686 UN UN
recognize first quadrant of coordinate | M-893 N M-892 UN
plane recognize ongin - | 4 explain origin
<y
M-006 DP M-903 DP M-905  DP
explain y-coordinate explain coordinate pairs (ordered pairs) explain x-coordinate
L
M-2714 FP
M-2700 PP M-2712 PP ! :
. - S . = describe rate of change in
recognize covariation recognize direction of covariation
a graph
AN r—
\ Z
M-1388 UN M-2690 UN|
recognize linear functions recognize function
M-2693 UN M-2694 UN M-2695 UN

recognize increasing linear function

recognize decreasing linear function

recagnize constant function

S NN 2

M-1387
explain linear functions

UN

e WA \
M-1423 UN M-1424 UN M-2697 UN|
explain increasing linear function explain decreasing linear function explain constant function
\"‘\- f \\‘ \lﬁ
— e =1 M-2709 T
M-2696 T e L
analyze linear function graphs compare two functions with different
rate of change
I Y LY
\él \}. \:'I-l
M-2701 s M-1381 s

solve real-world problems by interpreting
linear function graphs

compare properties of 2 functions
represented in the same way
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DYNAMIC®

LEARNING MAPS

ESSENTIAL ELEMENT, LINKAGE LEVELS, AND MINI-MAP
MATH: HIGH SCHOOL
M.EE.F-LE.1-3

Grade-Level DLM Essential Element | Linkage Levels

Standard

M.F-LE.1 Distinguish M.EE.F-LE.1-3 Initial Precursor:

between situations Model a simple linear e Arrange objects in pairs
that can be modeled function such as y=mx to e Order objects

with linear functions show that these functions | Distal Precursor:

and with exponential increase by equal e Explain x-coordinate
functions; M.F-LE.2 amounts over equal e Explain y-coordinate
Construct linear and intervals e Explain coordinate pairs
exponential functions, (ordered pairs)
including arithmetic Proximal Precursor:

and geometric e Recognize covariation

sequences, given a
graph, a description of
a relationship, or two
input-output pairs
(include reading these
from a table);
M.F-LE.3 Observe
using graphs and
tables that a quantity
increasing
exponentially
eventually exceeds a
quantity increasing
linearly, quadratically,
or (more generally) as
a polynomial function

e Recognize direction of
covariation
e Determine slope based on
coordinate pairs
Target:
e Explain average rate of change
e Determine rate of change of
linear functions
Successor:
e Recognize intervals where
function is increasing
e Recognize intervals where
function is decreasing
e Estimate average rate of change
given graph
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A diagram showing the relationship of nodes in the mini-map appears below.

Key to map codes in upper right corner of node boxes:

I[P Initial Precursor SP Supporting
DP Distal Precursor S Successor
PP  Proximal Precursor UN Untested

T Target

M.EE.F-LE.1-3 Copyright © 2018 University of Kansas Center for Research. All rights reserved. 1of2



EE.F-LE.1-3 Model a simple linear function such as y=mx to show that these functions
increase by equal amounts over equal intervals

F-65 UN
recognize attribute values
oL
F-61 P F-45 IP
arrange objects in pairs order objects
N L
F-71 UN

recognize patterns

\!

M-422 UN M-108
recognize number line < explain number sequence pattern

!

UN

M-2686 UN
M-893 UN -
recognize first quadrant of coordinate econnne oran ) M-892  UN
plane g g | ] explain origin
~
<] =
M-905 DP M-003 DP M-906 DP
explain x-coordinate > explain coordinate pairs (ordered pairs) < explain y-coordinate
71
LN S
M-971 UN

generate ordered pairs from 2
distinct numerical patterns

VA
A —
M-2700 PP M-2712 PP _ M-1401 . PP
recognize covariaion | 2]  recognize direction of covariation determine S'OF’E;;f:d on coordinate
\]I/ \\ ,‘J' \\
M-2690  UN M-1388 UN

recognize function > recognize linear functions

R "

M-2714 UN
i i M-1387 UN| M-2713 UN|
describe rate of change in S . )
9 explain linear functions <| describe rate of change in
2 grapn a table
= i
— — A i

M-13965 T B M-2715 UN
determine rate of change of 49— describe rate of change in
linear functions 1 an algebraic function
[~
—

M-1398 UN| M-2025 T
explain slope explain average rate of change
_ L ~
M-2004 S M-2005 R M-2026 S
recognize intervals where function is recognize intervals where function is estimate average rate of change
increasing decreasing given graph
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