COMMUNITY UNIT SCHOOL DISTRICT 200

Elementary Gifted Math DRAFT
Grade5

Subject Expectation 1 The student will be ableto demonstrate and apply an
(State Goal 6) under standing of numbers and their operations
including meaning and relationships.

Essential Learning 1 Under stand numbers, ways of representing numbers,
(Learning Standard A) relationships among numbers, and number systems
(Learning Standard D)

Critical Content 6.A.2 a. represent, order, anthgare numbers to demonstrate an
understanding of the base-ten number system
» whole numbers to the trillions place*
« decimals to the thousandths place*
* fractions
* mixed numbers
* integers*
* percents
6.A.2 b. read, write, order, translate and compénole numbers,
fractions, decimals and mixed numbers in differestation
systems, including standard, exponential poweof
expanded, word, and number-and-word
6.A.2 c. use the place-value structure of treedian number system
* identify the repeating place-value pattern (onesst
hundreds) within the periods
« interpret expanded notation using powers of ten
* use the place-value structure of the base-ten numbe
system
6.A.2 d. show equivalent representations of a nurbpe
 recognize, translate within and between, and model
multiple representations of commonly used decimals,
fractions, mixed numbers* and percestgh asl’g =
0.125=12.5%
« decomposing and composing numbers
6.A.2 e. represent fractions as parts of unitlegiaas parts of a
collection, as locations on number lines, andiasidns of
whole numbers
- identify and locate integers, fractions, and detsroa a
number line
» analyze how the size of the whole affects the agizhe
fractionsuch as %2 of a large pizza is not the same as %
of a small pizza
6.A.2 f. use least common multiple and greatest comiactor to
generate equivalent fractions, including simplestrf

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted
including= a mandatory concept
* = exceeds state standards
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6.B.3b* g. determine whether given number sedgelatively prime
through various exploratory strategies

6.A.2 h. represent percents smaller than 1% and larger0% in
fraction or decimal form

6.A.2 i. read, write, recognize, and model petge

6.A.2 j- apply positive and negative integer§amiliar applications

such as the thermometer and above/below sea level

6.B.3b* k. classify numbers according to charasties such as prime
and composite numbers to 100, squares, multiphek, a
factors

6.B.3b* |. determine the prime factorizationaofiumber and express it
in expanded and exponential notation

6.A.3 * m. recognize irrational numbers as nepeating and non-
terminating decimals

6.D.2 n. describe the relationship between twe gktlata using
ratios and appropriate notatioagh as a/b, ato b, a:b
6.D.2 0. apply ratio and proportions to solve pcat problems
Essential Learning 2 Investigate, represent and solve problems using number
(Learning Standard B) facts, operations (addition, subtraction, multiplication, and
division) and their properties, algorithms and relationships

Critical Content 6.B.2 a. use groups/arrays/repeated additiordtegesubtraction to
represent multiplication/division concepts, inclugli
fractions and decimals

6.B.2 b. identify and use relationships betweegrationssuch as
division as the inverse of multiplication to sojw@blems
6.B.2 c. apply operations and number properties including

commutative, associative, distributive, equalityd a
transitive and use them to compute with whole nusbe
fractions and decimals

6.B.2* d. create representations that show thiswameanings of
multiplication and division of whole numbers, fracts,
decimals and mixed numbers

* equal groups

e arrays

* missing factors

¢ areas of rectangles with whole numbers, fractions
decimals* and mixed numbers* including the use of
partial productsuch asl/2 of 2/3

6.B.2 e. recognize and use zero property iniptichtion and
division
6.B.2 f. apply order of operations including nesparentheses*,

brackets*, parentheses, exponents multiplicationsidn,
addition, and subtraction

6.C.3a g. apply the appropriate operations to real situations
6.B.2 h. apply rules of divisibilitpuch asby 2, 3, 4, 5, 6, 8, 9, and
10
NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted
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6.B.2

6.D.3*

6.D.3*

6.D.3*

6.B.3c

solve multi-step (real-world) problemsatving whole
numbers, fractions, and decimals, using addition,
subtraction, multiplication, and division
use proportional reasoning to
* solve problems such as similar figures, discolaless
tax, percent, percent increase/decrease, dakéngs
and other proportions
 calculate unit rates
know equivalent percent, decimal aratfion forms
(families of eighths, sixths as well as halvhirds, fourths,
fifths, tenths) and work flexibly within t@lve problems
solve problems using the percent ¢iguesuch as
» discount, sales tax
» percent increase/decrease

m. calculate square roots of perfect ssgiand squares of any

number*

Essential Learning 3
(Learning Standard C)

Compute using a variety of methods and make reasonable
estimates

Critical Content *

6.A.3

6.B.2

6.C.2b

6.B.2*

6.A.3
6.C.2a

a.

b.

J.

demonstrate automatic recall obalic facts through
twelve

demonstrate automatic recall of equivalent pergents
decimals, and fractions, including families of tisy sixths,
and eighths

mentally compute with 10, 100, 1000, atigbopowers of
10,suchas 3 x 5 = 15, so 30 x 50 = 1500
apply extended multiplication facts, magalue concepts and
other strategies to multiply by powers of 10, intthg whole
numbers and decimals in exponential notatsnoh as5 x
103 =5, 000
apply powers of 10 concepts and othetegjias to explore
translating small and large numbers in scientiGtation to
standard notation

apply strategies to estimate the tesflwhole number,
fraction, and decimal computations and to judge the
reasonableness of such results

demonstrate the accurate use of matheahaymbols and
vocabulary* including

« multiplication: x, *, (a)(b), ab, -

« division: +, a/h%,

» vocabulary including sum, addend, difference, podd
quotient, factors, divisor, dividend, numerator,
denominator

demonstrate fluency with basic number operations
determine simplest form of a fractimnmixed number
compute with whole numbers, fractiand decimals

» add/subtract whole numbers to the billions, frattio
with like and unlike denominators including mixed
number with any denominator* and decimals to
thousandths*

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted

including= a mandatory concept
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» multiply whole numbers with multi-digit factors,
fractions*, mixed numbers*, and decimals

* divide numbers, including decimals, by one and two
digit whole number divisors with remainders

» express remainders in a variety of ways, including
rounding up, rounding down, or expressing as andci
or a fraction

* k. apply exploratory strategissch as the inverse relationship
to add, subtract, multiply and divide positive aredjative*
integers

* |. apply decimal multiplication, use of a ¢téon, use of a unit

percent or other strategy to calculate the perckahy
whole number or decimal in dollar-and-cent notasach as
20% of $15 =0.2 x 15 = $3 or 1/5 * 15 (15/5) =#3L0% =
$1.50, so 20% = $3

6.B.3b  m. generate least common multiples andtgsé common
factors through exploratory use of prime factoi@aand
other strategies

Essential Learning4 * Choose appropriate technology and tools

Critical Content * a. select the appropriate methods and/or toolsdomputing
with whole number, fractions, and decimals from amo
mental computation, estimation, manipulatives, payer
and pencil, according to the context and natuthef
computation, and use the appropriate method or tool

6.A.2 b. use visual models, benchmarks, and adgriv forms to
multiply commonly used fractions and decimals
* C. use language todadsch as a math dictionary to determine

meaning of terms

Essential Learning5 * Recognize the connections between number sense, other
math strands, and other curricular areas

Critical Content * a. compare how the text structure of a math giocoplem
differs from reading expository and narrative teith as

» four basic types of addition and subtraction story
problems including join, separate, part-part-whaled
compare problems

» join and separate problems take place over time and
include a starting quantity, a change quantity (@dd
remove), and the result

 part-part-whole involves asking the solver to figout
one of the parts

e compare problems that involve relationships between
two different sets

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted
including= a mandatory concept
* = exceeds state standards

Board Approved 8-12-09



* b.
* C.
* d.
* e.
* f.
* g.
* h.

» multiplication and division problems involve groog
or partitioning collections of countable objects
» problems involving areas, arrays, or combinatiwenge
completely different structures called rate, prieg
multiplicative comparison problems
« in multiplicative comparison problems, the relasibip
between the two quantities is desatilm terms of how
many times larger one is than thefthree times as
much)
use the reading comprehension strategies tgzmnal
information in a given situation including deteninig
important information, synthesizing, questioning,
visualizing, making connections, and inferring
constructing circle graphs with percent cineseng percent,
decimal, fraction calculations and with a protractsing
percent, fraction, decimal and degree calmna from data
set
create a written algebraic equation as afanlenultiplying
fractions
calculate perimeter, area and volume of 1-arad
3-dimensional objects through application of odereat
use experimental probability activities to pfpaction and
decimal skills
use a variable to represent a missing quantiypercent
proportion or equation
predict theoretical probability outcomes usgiatjos and
proportions

*

Essential Learning 6

Construct and communicate convincing arguments and

proofsto solve problems

Critical Content * a.

* b.

use the language of numbers and their operatiozgoress
mathematical ideas precisely, both verbally angriting,
make and test conjectures and form generalimabout
number senssuch as
* the larger the divisor, the smaller the quotierd aice
versa
« if multiply a whole number by a fraction, the praotlis
smaller
« if you divide a whole number by a fraction, the tieiot
is greater
« justify the rules of divisibility for 2,5, and 10
write a symbolic equation to solve a two or ¢hseep word
problem
write a word problem from a symbolic equation
show evidence that computational results usimgje
numbers, fractions and decimals are correct anlabr
estimates are reasonable
write an extended response for a multi-step lgrab
including

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted

including= a mandatory concept
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 the answer
* the process
* the strategy(ies)
- the explanation including how and why
* g. demonstrate the accurate use of mathematicddagm
* h. translate among and within representatisnch as concrete
materials, spoken language, written languageuy st
diagrams and graphs, lists and tables
6.C.3b i. show evidence that computational results using hol
numbers, fractions, and decimals are correct arlébr
estimates are reasonable

Essential Learning 7 * Build mathematical knowledge by using a variety of
appropriate strategies to solve a problem

Critical Content * a. know the four phases in the process of probtduirg
including
 understanding the problem
» determine the conditions of the situation
« comprehend the language and terms used
« identify the desired goal and understand the
constraints
« form a representation
* examine the assumptions
« devising a plan of attack and selecting the apjoatgor
problem solving strategy
« organized list
* make a table
* guess and check
* act out/use problem and show reasoning
« justify an answer by using manipulatives
e draw a picture
« useffind a pattern
» work backwards
* use logical reasoning
- carrying out the plan
» work through the problem
« monitor use of the strategy
« change strategies as necessary
* reviewing
« reconsider the initial conditions, constraints, godls
to make sure the solution fits
* judge the reasonableness of the answer
* b. rely on metacognitive processes to solve a probl
« activate prior knowledge about the informationha t
problem
 develop various ways to represent information
« question effectiveness and reasonableness

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted
including= a mandatory concept
* = exceeds state standards
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Subject Expectation 2
(State Goal 7)

The student will be ableto estimate, make, and use
measur ements of objects, quantities and relationships,
and deter mine acceptable levels of accuracy.

Essential Learning 1
(Learning Standard A)

Under stand measurable attributes of objects and the units,
systems, and process of measur ement

Critical Content 7.A.la
7.A.1b 7.Alc
7.A.1d

7.A.2a

7.A.2a

7.A.3a

7.A.3b

7.A.3b

7.A.3b

7.A.3b

7.A.3b

7.A.3b

7.A.3b

a. recognize measurable attributes, including lengeight,
time, temperature, money, perimeter, area, angtéace area,
capacity, volume, radius, diameter, chord, anduaifference

b. compare and order objects accordimggasurable attributes

c. compare the relationships among thiews units within a
system

d. use strategies for estimating areas and vohfriveegular
shapes

e. relate two different units of measure as a raueh as miles
per hour

f. recognize and convert between practical benchnwdrks
customary and metric systensach as mile and kilometer,
pound and kilogram, and quart and liter

g. recognize and apply appropriate benchmarks fottabwte
such as the boiling point and freezing point

h. compute unit conversions within metric andtaomary
system of measuremesiich as millimeters to kilometers

i. convert parts of units within a measuremestem,such as
1.25 hours = 1 hour 15 minutes or 1 foot 6 inchds5<feet

j- investigate relationships between measureredisimilarity
e corresponding angles of similar figures
e corresponding side lengths of similar figures are

proportional

Essential Learning 2
(Learning Standard B)
(Learning Standard C)

Apply appropriate techniques, tools, and formulasto
deter mine measur ements

Critical Content  7.B.2a
7.B.3

7.B.2b

7.B.2b

7.B.2a

a. select and use bendksrta estimate measurements

b. select appropriate units and tools for the atteliotbe
measured

c. estimate, compare, and measure obje&agth using
standard units in the U.S. customary and metistesys
including inches to the 1/16 inch, feet, yard limiéter,
centimeter, and meter

d. estimate and calculate simple unit casives within the same
system of measurement for time, length, and weitdds,
including compound unitsuchas5 ft 5in and 2 Ibs 2 oz

e. explore the concept that measuremeasproximations and
differences in the units used affect precision

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted
including= a mandatory concept

* = exceeds state standards
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7.C1 f.
7.B.2b

7.C.1 g.
7.A.2a

* h.

7.C.2a i.
7.C.2a j-
7.A.2a K.

7.A.2a l.

7.B.2b m.

apply strategies for estimating and finding peziers and
areas of regular and irregular shapes, using diagranodels,
and grids or by measuring or using given formulas
develop and apply strategies to determinetin@ce area and
volumes of rectangular solids, using diagrams, rsadad
grids or by measuring or using given formulas

explore what happens to measurements of fmermsional
shapesuch as perimeter and area when the shape is changed
in some way

estimate, compare, and measure angles

estimate, compare, and measure raddudiameter

compare two or more objects accordingemht and choose
appropriate unit of measurement including ouncesngs,
tons, grams, and kilograms

estimate, compare, and measure obj@ctapacity using
standard units in the U.S. customary andimsyistems
including ounces, cups, pints, quarts, gallonilliliters, and
liters

estimate and calculate elapsed timbdmearest minute
increment

7.B.2b n. estimate and calculate actual distance fronaja, msing a

7.C.2a

7.B.3* 0.

* p

7.C30*  q.

* r.

given scale, such as one inch represents five psitevo
inches represent ten miles
select appropriate units and tools far attribute to be
measured
demonstrate an accurate use of tools to ihéter
measurements
» geometric attributes: ruler, meter stick, yardsttape
measure, protractor, trundle wheel
» weight: metric scale, customary scale
» temperature: thermometers
e capacity: measuring cups, graduated cylinders, and
beakers
* math dictionary
use formulas to find the area of regtas, A = lw and
volume ofrectangular prisms, V = 1wh
use measurement concepts to solziewerld problems

Essential Learning 3 * Recognize the connections between measur ement, other math
strands, and other curricular areas

Critical Content * a.

* b.

c.
* d.

7.C.2a e.

7.C.2b f.

compare how the text structure of a math gtooplem differs
from reading expository and narrative text

use reading strategies of inferring, question&ygthesizing,
and visualizing to solve measurement problems

apply measurement in science and social stsdigstions
use measurement to solve problems in othasarke
mathematicssuch as geometry and data collection
describe relationships in a simple scale drawing
construct or draw figures with given perimeters areh

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted
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* g. connect the etymology of prefixes with computenti@ology
such as megahertz, gigabyte, kilobyte

* h. compare money values among countsigh as the value of a
dollar compared to the value of a peso or lire

* i. add, subtract, multiply and divide with mixed uréfsmeasure
such as minutes/hours, inches/feet/yards, ounces/pounds,
months/years

* j. show the relationship between shaggeh as parallelograms
and rectangles, triangles and parallelograms aziddheas

* k. compute the change in temperature between positigde
negative degrees

* I.  compute the average temperature over time

m. understand the concept of the constesnt the ratio of the
circumference to the diameter of a circle

Essential Learning 4 Construct and communicate convincing arguments and proofs
(Learning Standard C) to solve problems
Critical Content * a. use the language of measurement to expressmettbal
ideas precisely, both verbally and in writing
* b. make and test conjectures about mathematicpepres and

relationships and develop logical arguments ttfjus
conclusionsuch as
« the relationship of length, width, and area of@aegle is
multiplicative; that of the length, width, and pesater of a
rectangle is additive (the perimeter of a rectacgie
increase while two of the sides of the rectanglzrekese in
length)
* every measurement is an approximation with itsipi@c
related to the size of the unit
- for any triangle, the sum of the length of any siades
must be greater than the third side
* c. write an extended response for a two or threge gtoblem
including
* the answer
* the process
* the strategy(ies)
 the explanation including how and why
* d. translate among and within representatisnch as concrete
materials, spoken language, written languageuy st
diagrams and graphs, lists and tables
* e. develop logical arguments to justify conclusioneattiopics,
such as formulas for area, surface area, and volume

Essential Learning5 * Build mathematical knowledge by using a variety of
appropriate strategiesto solve a problem

Critical Content * a. know the four phases in the process of probtduirg
including
 understanding the problem
» determine the conditions of the situation
NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted

including= a mandatory concept
* = exceeds state standards
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« comprehend the language and terms used
identify the desired goal and understand the caimtsr
« form a representation
« examine the assumptions
« devising a plan of attack and selecting the apjbatgor
problem solving strategy
* organized list
* make a table
e guess and check
* act out/use problem and show reasoning
* justify an answer by using manipulatives
e draw a picture
« useffind a pattern
» work backwards
 use logical reasoning
- carrying out the plan
» work through the problem
* monitor use of the strategy
» change strategies as necessary
* reviewing
 reconsider the initial conditions, constraints, godls
to make sure the solution fits
* judge the reasonableness of the answer
* b. rely on metacognitive processes to solve a probl
« activate prior knowledge about the informationha t
problem
 develop various ways to represent information
« question effectiveess and reasonableness

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted
including= a mandatory concept
* = exceeds state standards
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Subject Expectation 3 The student will beableto use algebraic and analytical
(State Goal 8) methodsto identify and describe patternsand
relationshipsin data, solve problems, and predict results.

Essential Learning 1 Under stand patterns, relations, and functions
(Learning Standard A)
(Learning Standard B)

Critical Content 8.A.2a a. analyze, extend, and create geometric and ncimatterns

8.B.2 including input and output combining two operatisnsh as
2n-1

8.A.2a b. represent and translate between geometricameric rules

8.B.2 and patterns of whole number relationships, usiogie;

pictures, tables, graphs, and when appropriatebslyorules

8.B.2 c. form generalizations about geometric mmaeric patterns
8.B.2 d. determine a missing term in a sequenceadamdify errors in a
sequence, when given a description or sequence
8.A.2b e. construct and solve number sentenceg asvariable to
represent an unknown quantisuchas2 + n =20 and n/2 =6
8.A.2a f. express mathematical relationshipegisiguations and
inequalities such as Hakim is 10 years older than Gertrude (G
years old), so Hakim’'s age equals G + 10 years old
8.A.2b g. valuate algebraic expressions witthalesnumber variable
value, such as evaluate m+ m+ 3, when m=4
* h. relate and compare different formhsepresentation for a
relationship
Essential Learning 2 Represent and analyze mathematical situations and structures
(Learning Standard C) using algebraic symbols
Critical Content 8.C.2 a. identify the properties of numbers as tiedgte to algebraic
situations including commutative, associative,atity
transitive, properties of zero and one, and orfleperations,
as well as use them to compute algebraic expresaiuth
equations
8.A.2a b. develop initial conceptual understagdif different uses of
variables

e unknown,such as 10x - 4 = 5x +6
* propertiessuchas a+b =b+a
e formulas,suchas a=L-W
* co-variationsuchas 5x + 2y = 37
8.A.3a c. demonstrate how to solve and check one- aritl-step

8.A.3b equations with rational numbers

8.D.2 d. explore using two or more variablesdnstruct and solve
algebraic equations, representing an unknown dgiesnt

8.D.2 e. explore finding the common factors wHafiding

polynomials,such as when using Algebra Lab gear
8.D.3a f. express mathematical relationships using equa#ods
inequalities
8.A.3 g. check equations using substitution
NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted

including= a mandatory concept
* = exceeds state standards
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Essential Learning 3 * Use mathematical modelsto represent and under stand
guantitativer elationships and solve problems

Critical Content * a. model problem situations that involve all opierat of whole
numbers with objects and use representationsdirgu
pictures, graphs, symbols, tables, and equatmdsaiw
conclusions

* b. make connections between the mdtiplpresentations for a
given problem

Essential Learning4 * Use problem solving to analyze changein real life situations
(Learning Standard D)

Critical Content * a. use a variety of strategies to find an answergooblem
8.D.2 b. create and solve linear equations innglwwhole numbers
using multiple representatiosgch as T-tables, diagrams, and
formulas
* c. solve a problem and find more than one solution
8.B.2 d. demonstrate, in simple situations, hahange in one

quantity results in a change in another quangiigh as input-
output tables

8.D.2 e. identify and describe situations withstant rates of change
and/or varying rates of change and compare them

Essential Learning5 * Choose appropriate technology/tools for algebraic
representations

Critical Content * a. select and use the appropriate tools and tectjeskuch as
« calculator (including graphing calculator)
* manipulatives (Algebra Lab gear, Hands-On Equajions
* computer programs
* number lines
» paper and pencil
* b. select and use appropriate operations and itudigling
mental math, pencil-and-paper, estimation, catoular
computer to perform calculations on whole numbkestions,
and decimals according to the context and natiieeo
computation
* c. use language toddach as a math dictionary to determine
meaning of terms

Essential Learning6 * Recognize the connections between algebra, other math
strands, and other curricular areas
Critical Content * a. compare how the text structure of a math gtooplem differs
from reading expository and narrative text
* b. use reading strategies of inferring and makomnections to
analyze information in a given situation
* c. apply the commutative, associative, and distivBu

properties; apply the order of operations

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted
including= a mandatory concept
* = exceeds state standards
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* d. find, describe, extend and create geomettienes,such asin
tessellations and/or line designs

* e. find and use patterns to create and extendftiamations on a
coordinate grid

6.D.2 f. use ratio and proportion to solve peoi
* g. observe patterns in our environment
h. apply perimeter, area, volume and other foasiin real-

world measurement situations

Essential Learning 7 * Construct and communicate convincing arguments and proofs
to solve algebraic problems

Critical Content * a. use the language of algebra to express matrehiaikkas
precisely, both verbally and in writing
* b. make and test conjectures about mathematiopepies and

relationships and develop logical arguments ttfjus
conclusionssuch as unknown quantities, transitives and
varying rates of change

* c. describe situations involving inverse relatiapsisuch as
more people/fewer cookies
* d. identify and test the rule used to generatatiem
8.C.2 e. explain how and why you solved an algelmablem
* f. write an extended response for a two or threp ptoblem
including

* the answer
* the process
* the strategy(ies)
* the explanation including how and why
* g. translate among and within representatsmch as concrete
materials, spoken language, written languageust
diagrams and graphs, lists and tables

Essential Learning 8 * Build mathematical knowledge by using a variety of
appropriate strategiesto solve a problem

Critical Content * a. know the four phases in the process of probtduirg
including

 understanding the problem
« determine the conditions of the situation
« comprehend the language and terms used
* identify the desired goal and understand the caimt&r
« form a representation
« examine the assumptions

« devising a plan of attack and selecting the apjoatgor

problem solving strategy

* organized list
* make a table

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted
including= a mandatory concept
* = exceeds state standards
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* guess and check
* act out/use problem and show reasoning
« justify an answer by using manipulatives
e draw a picture
« use/find a pattern
» work backwards
* use logical reasoning
- carrying out the plan
« work through the problem
« monitor use of the strategy
» change strategies as necessary
- reviewing
« reconsider the initial conditions, constraints, godls
to make sure the solution fits
* judge the reasonableness of the answer
* b. rely on metacognitive processes to solve a probl
« activate prior knowledge about the informationtia t
problem
 develop various ways to represent information
* question effectiveness and reasonableness

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted
including= a mandatory concept
* = exceeds state standards
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Subject Expectation 4
(State Goal 9)

The student will use geometric methodsto analyze,
categorize, and draw conclusions about points, lines,
planes, and space.

Essential Learning 1
(Learning Standard A)
(Learning Standard B)

Analyze characteristics and properties of two and three
dimensional geometric shapes and develop mathematical
arguments about geometric relationships

Critical Content 9.A.2c

9.A.2c

9.B.2

9.B.2

9.B.2

9.A.2b

9.B.2

9.B.2*

9.C.34

9.B.3*

a. classify, describe, and sketch two-disi@nal shapes

(triangles, quadrilaterals, pentagons, hexagortspatagons)
according to their side and angle properties (nurabd
length of sides, number and size of interior angleght,
acute, obtuse)

identify, describe, and sketch circlesluding radius and
diameter

identify, describe, and compare threeetisional shapes
(cubes, spheres, cones, cylinders, prisms, anariysa
according to their characteristics (faces, edgas vartices)
identify and sketch points, lines, (paialberpendicular,
intersecting, and skew lines) line segments, rayd,planes
and use them to classify and compare relationships
determine if figures are similar and/ongruent, and identify
relationships between corresponding parts of sirfigares
identify and describe how geometric fgaiare used in
practical settingsuch as construction, art, and architecture
apply knowledge of obtuse, acute, rightl straight angles to
identify complementary, supplementary, and vertical
(opposite) angles

apply the knowledge of parallel litesnvestigate angles
formed by a transversal

investigate the ratio of circumference tardeter and area to
radius squared (pi)

explore and develop the relationship of interioglaa
measurements to the number of sides of a regulggqo and
represent symbolically as a formula

Essential Learning2 *

Specify locations and describe spatial relationshipsusing
coor dinate geometry and (or) other representational systems

Critical Content * a. identify and use vocabulary associated with dioate
graphing using horizontal, vertical, axis, origijuadrant, X, vy,
and ordered pairs

* b. recognize the need for uniform interval unitsngl an axis
plot

* c. graph, locate, and identify points using ordguais on a four-
quadrant graph

* d. describe and predict paths using ordered pairs

* e. find a distance between points along horizanid vertical
lines of a coordinate system

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted

including= a mandatory concept
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9.A.3b* f. identify and describe the relationship betweeniprages and
images of transformations
9.A.3b* g. draw the reflection and translation of figures gstoordinates
9.A.3c* h. use coordinate geometry to describe reflections and
translations
* i. use ordered pairs of non-convex/convex polygon ipnages
to create and transform (translate, rotate, andat¢fimages in
and across quadrants
* J. explore the use of coordinate representatioidsdimensions
such as an archeological dig and 3D Tic Tac Toe

Essential Learning 3 * Apply transfor mations and use symmetry to analyze
mathematical situations

Critical Content 9.A.3c a. recognize geometric ideas and appmtteeother disciplines
such as architecture
* b. identify, describe, and predict results of retilens,

translations, and rotations of two-dimensional sisegich as
to identify congruent figures

c. identify , sketch, and describe line and rotalssymmetry
* d. explore the relationship between length aed,aunch as the
effects on area after doubling the side length sxjuiare
* e. explore the relationship between leratd volume, such as

the effects on volume after doubling the side lerajta cube

Essential Learning 4 Use visualization, spatial reasoning, and geometric modeling to
(Learning Standard A) solve problems
(Learning Standard C)

Critical Content 9.C.2 a. solve problems using geometric propedieh as finding a
missing angle measure using the knowledge thaguhreof
interior angles of a triangle is 180°

9.A.2a b. identify, build, and sketch two and three dinmenal shapes,

9.A.2c such as using attribute clues

9.B.2 « identify and build a three-dimensional object friwo-
dimensional representations of that object, inclgdiet*

- identify and draw a two-dimensional representatiba

three-dimensional object

9.A.2c c. create a front, right side, and top virawing of a three

dimensional model

* d. discover differences and similarities betwtentwo ways of
representing buildings using coordinate grids aodetric
paper

Essential Learning5 * Choose appropriate technology/tools for geometric

r epresentations

Critical Content * a. select and use the appropriate tools and tectjeskuch as
* calculator
* manipulatives
» mental visualization

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted
including= a mandatory concept
* = exceeds state standards
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e computer programs
* rulers
* protractors
* compasses
e mirrors
» paper and pencil
* geo-boards
* b. select and use appropriate operations and itudigling
mental math, pencil-and-paper, estimation, catoular
computer to perform calculations on whole numbkestions,
and decimals according to the context and natitieeo
computation
* c. use language todach as a math dictionary to determine
meaning of terms

Essential Learning6 * Recognize the connections between geometry, other math
strands, and other curricular areas

Critical Content * a. compare how the text structure of a math giooplem differs
from reading expository and narrative text
* b. use the reading comprehension strategies afiimfe

visualizing, making connections, questioning, datermining
important ideas to analyze geometric represemsiina
given situation

* C. use data tables to create the ordered pairplahdn a
coordinate graph
* d. use geometric models to solve problems inr@heas of

mathematics, such as number and measurement

9.A.2b e. recognize geometric ideas and relatipssand apply them to
other disciplines and to problems that arise incthesroom or
in everyday life

7.A.2a f. measure volume of solid figures

7.A.2a g. explore surface area of rectangulanmsi
Essential Learning 7 Construct and communicate convincing arguments and proofs
(Learning Standard C) to solve problems
Critical Content * a. use the language of geometry to express matloatndeas

precisely, both verbally and in writing
b. make and test conjectures about mathematicpepies and
relationships and develop logical arguments ttfjus
9.C.2 conclusionsuch as
* the results of subdividing and combining shapes
 the minimum and maximum number of blocks used to
construct a building from a 2-dimensional or 3-
dimensional plan
* the relationship between vertical angles
 the sum of the measure of any two sides of a titamyist
be greater than the third side

* c. write an extended response for a two or three gtoblem
including
NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted

including= a mandatory concept
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 the answer

* the process

* the strategy(ies)

* the explanation including how and why

* d. translate among and within representatinch as concrete
materials, spoken language, written languageuy st
diagrams and graphs, lists and tables
9.C.3a e. develop logical arguments to justify conclusionswhiopics,

such as maximizing area for a given perimeter

Essential Learning 8 * Build mathematical knowledge by using a variety of
appropriate strategiesto solve a problem

Critical Content * a. know the four phases in the process of probtduirg
including
» understanding the problem
» determine the conditions of the situation
» comprehend the language and terms used
« identify the desired goal and understand the
constraints
» form a representation
» examine the assumptions
« devising a plan of attack and selecting the
appropriate problem solving strategy
» organized list
* guess and check
* act out/use problem and show reasoning
* justify an answer by using manipulatives
e draw a picture
 use/find a pattern
» work backwards
* use logical reasoning
« make a table
* carrying out the plan
» work through the problem
» monitor use of the strategy
» change strategies as necessary
* reviewing
 reconsider the initial conditions, constraints, godls
to make sure the solution fits
* judge the reasonableness of the answer
* b. rely on metacognitive processes to solveaiem
* activate prior knowledge about information in tlielgem
» develop various ways to represent information
* question effectiveness and reasonableness

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted
including= a mandatory concept
* = exceeds state standards
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Subject Expectation 5 The student will select, organize, and analyze data using
(State Goal 10) statistical methods, predict results, and interpret
uncer tainty-using concepts of probability

Essential Learning 1 Develop concepts of data collection and analysis

(Learning Standard A)
(Learning Standard B)

Critical Content 10.B.3 a.

design an investigation using numerical datddress a

10.B.2a guestion
10.B.2b « identify the problem (question)
10.B.2c  consider how data-collection methods affect theneadf
10.B.2d the data set
» choose the sample set that will appropriately regmethe
given population
« collect/gather data using observations, questioesai
surveys, and experiments
» organize data using tally charts, tables, stemiaaf]-and
line plots
« display data using pictographs, bar graphs, lia@lgs,
and circle graphs
 analyze the data, including
 finding the median, mode, mean, and range of a data
set (given or collected)
e drawing conclusions
10.B.2c b. read and interpret data represented on pictbgrdgar graphs,
10.B.2d circle/pie graphs, line plots, stem-and-leaf plbte graphs,
tables, charts, and Venn diagrams
* c. describe the shape and important featuresef af data
10.A.3a  d. determine an appropriate interval toald be used to display
a given set of data
10.B.2c e. recognize the differences in représgmategorical and
numerical data
10.A.3c* f. explain which measure of centraldency best describes a
given data set, as well as explore which any measofr
central tendency are inappropriate for the givema datsuch
as one can only calculate mode for categorical datzofite
colors)
10.B.2a g. choose appropriate representations of slafaas knowing
when to use a line graph
* h. compare different representations of the saaie and
evaluate how well each representation shows impbrta
aspects of the data
10.A.2c  i. recognize and explain misleading kdigp of data due to
inappropriate intervals on a scale and wrdisglay of data
10.A.2c j. propose and justify conclusions and predictithrad are based
10.B.2d on data
NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted
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Essential Learning 2
(Learning Standard C)

Develop the concept of probability

Critical Content 10.C.2a

10.C.2b

10.C.2a
10.C.2c

*

10.C.2c

10.C.2b

10.C.2b

a. calculate the probability based onekalts from a series of
experiments that are recorded and analyzed, inguchins,
spinners, dice, and computer games

b. make a connection between theorgirodlability and
experimental probability through repetition of eathhe
experiments

c. determine the probability of a simple and conmubavent
involving “and,” “or,” or “not”(using two attributs)

d. list all possible outcomes using various stiigggncluding
tree diagrams and the fundamental counting priadipha
simple problemsuch as how many different combinations of
one-scoop ice cream cones can be made with 3 faral 2
types of cones

e. record probabilities as fractions, decimalgencents

demonstrate that the sum of all probabilitiesadg one

g. discuss the effect of sample size andbgraphics on
probabilitysuch as sampling one grade level versus all grade
levels

h. compare the likelihood of events im&eof certain, more
likely, equally likely, 50-50, less likelyr anpossible

i. understand that the measure of Kedilliood of an event can

be represented by a number on a scale from 0 to 1

-

J. distinguish between situations where orderiftations)

matters or doesn’'t matter

Essential Learning 3 *

Choose appropriate technology/tools for data collection and
representation

Critical Content * a. select and use the appropriate tools and tdobies to
represent and/or analyze deadach as
* dice
* spinners
* coins
» probability meters
* calculator
e graph paper
» percent circle and protractor
» computer programsuch as Excel
» paper and pencil
* b. select and use appropriate operations and tecuding
mental math, pencil-and-paper, estimation, catoular
computer to perform calculations on whole numbkestions,
and decimals according to the context and natiieeo
computation
* c. use language toddach as a math dictionary to determine
meaning of terms
NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted

including= a mandatory concept
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Essential Learning4 * Recognize the connections between data collection and
probability, other math strands, and other curricular areas

Critical Content * a. compare how the text structure of a math stooplem differs
from reading expository and narrative text
* b. use the reading comprehension strategies afimfe

visualizing, making connections, questioning, aateomining
important ideas to analyze data in a given sitnatio

* * recognize that drawing conclusions is implicit
information
c. represent data patterns in numerical sentences
* d. analyze and extrapolate conclusions from a ¢oate graph
* e. connect number scale 0-1 to fractions and ddsim
Essential Learning5 * Construct and communicate convincing arguments and proofs

to solve problems

Critical Content * a. use the language of data and probability press
mathematical ideas precisely, both verbally angriting
including vocabulary listed in the glossary, indghgimean,
median, mode, range, cluster, gap, interval, astéad
extrapolate

* b. make and test conjectures about mathematicpepies and
relationships and develop logical arguments $tify
conclusionssuch as different measures of central tendency
reveal different aspects of data distribution depdbgical
arguments to justify conclusions

10.A.3c  c. analyze problem situations and makeliptions about results,
including fairness

* d. write an extended response for a two or thtee problem
including

 the answer

* the process

* the strategy(ies)

* the explanation including how and why

* e. translate among and within representatads as concrete
materials, spoken language, written language, @stu
diagrams and graphs, lists and tables

* f. design studies to further investigate theobasions or
predictions

10.A.3c* g. develop logical arguments to jfysthe reason for a prediction

Essential Learning6 * Build mathematical knowledge by using a variety of
appropriate strategiesto solve a problem

Critical Content * a. know the four phases in the process of problswirg
including
 understanding the problem
« determine the conditions of the situation
« comprehend the language and terms used
« identify the desired goal and understand the caimsg

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted
including= a mandatory concept
* = exceeds state standards
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» form a representation
* examine the assumptions
« devising a plan of attack and selecting the apjoatgr
problem solving strategy
* organized list
* make a table
* guess and check
« act out/use problem and show reasoning
« justify an answer by using manipulatives
« draw a picture
* use/find a pattern
» work backwards
* use logical reasoning
- carrying out the plan
« work through the problem
e monitor use of the strategy
» change strategies as necessary
* reviewing
 reconsider the initial conditions, constraints, godls
to make sure the solution fits
* judge the reasonableness of the answer
rely on metacognitive processes to solve a probl
« activate prior knowledge about the informationtia t
problem
 develop various ways to represent information
* question effectiveness and reasonableness
use problem solving strategies to determirabdability such
as an organized list, make a table or chart, gudss;lg and
adjust

NOTE: suchas= an example used for clarification, but not a maogatoncept Grdxlgifted

including= a mandatory concept
* = exceeds state standards
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