COMMUNITY UNIT SCHOOL DISTRICT 200

Elementary Gifted Math

Grade 4

Subject Expectation 1
(State Goal 6)

The student will be ableto demonstrate and apply an
under standing of numbers and their operationsincluding
meaning and relationships.

Essential Learning 1
(Learning Standard A)
(Learning Standard D)

Under stand numbers, ways of representing numbers,
relationships among numbers, and number systems

Critical Content 6.A.2

6.A.2

6.A.2

6.A.2

6.A.3*

6.A.2*

a. represent, order, amchigare numbers to demonstrate an
understanding of the base-ten number system
* whole numbers to the billions place
decimals to the thousandths place
« fractions, including fractions in simplest form*
* mixed numbers
* percents
* integers*

b. read, write, order, translate and campehole numbers,
fractions, decimals and mixed numbers in differestation
systems, including standard, expanded, ward,number-and-
word

c. use the place-value structure of treekian number system

* identify the repeating place-value pattern (onesst
hundreds) within the periods
* interpret expanded notation

d. recognize equivalent representationsifersame whole
numbers and decimals and generate them by decargpasd
composing numbeich as0.15 = 0.1 + 0.05

* the relationship between fractions and decimatsaths
and hundredths

e. find the approximate location of anagional number including
negatives on a number line

f. represent fractions as parts of whp&ssparts of a collection,
as locations on number lines, and as divisionw/afle
numbers

« judge the size of fractions using models, benchmarkd
equivalent forms

- estimate, identify and locate whole numbers, fomdj
decimals* and mixed numbers* on a number line

 recognize and calculate equivalent forms of comsnonl
used fractions (halves, thirds, quarters, fiftighs,
eighths, tenths) as decimals and percsudis as 0.5
equals ¥z and 50%

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted
including= a mandatory concept

* = exceeds state standards
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« express and use the relationship between the veimoléts
fractional parts to understand the size of therothe
 analyze how the size of the whole affects the cizbe
fractionsuch as ¥z of a large pizza is not the same as % of
a small pizza
6.A.2* g. read, write, recognize, and model paycent up to 100%
* h. read, write, and translate squammipers and (explore) powers
of 10 between exponential and standard rostati
6.A.2 i. find simple fractions and positive and negaiiviegers on a
number line and through familiar applicaticsush as the
thermometer and above/below sea level
6.A.2 j. describe classes of numbers according to chariatitssuch
as multiples, factors and square numbers
6.A.2 k. distinguish between prime and comjgosumbers
6.A.2* |. determine all the factors of both primed composite numbers
« discover that square numbers have an odd number of
factors
« explore finding factor strings for composite nunsher
including prime factorization as factor stringspooduct
of exponents
6.D.2 m. describe the relationship between two aletlata using ratios
and appropriate notatiorsich asa/b, a to b, and a:b
6.D.2 n. solve problems involving proportional relatioipshrelating to
money, including unit pricing, such as 1 apple €&§.20, so 4
apples cost $0.80
6.A.3* 0. explore irrational numbers as non-repeatingreord
terminating decimals

Essential Learning 2 Investigate, represent and solve problems using number facts,
(Learning Standard B) operations (addition, subtraction, multiplication, and division)
and their properties, algorithms and relationships

Critical Content 6.B.2 a. solve one and two step problems involwhgle numbers
fractions, and decimals (including currency) ushaiglition,
subtraction, multiplication, and division

6.B.2 b. demonstrate the accurate use of mathematiocddag and
vocabulary*
« multiplication: x, *, (a)(b), ab, -
 division: +, a/b, ab
» vocabulary such as sum, addend, difference, product
guotient, factors, divisor, dividend, numerator,
denominator
6.B.2 c. create and use groups, arrays, repeated addejoeated
subtraction and other strategies or representattomepresent
multiplication and division concepts, includingdtimns and

decimals
6.B.2 d. explore and use rules of divisibilstych as 2,3,4,5,6,9, and 10
6.B.2 e. apply partial-products/quotients aldornis to show an
understanding of multi-digit multiplication and @ion
6.B.2 f. use properties of numbers including
e commutative
NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted

including= a mandatory concept
* = exceeds state standards
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associative

* property of zero

 property of one

« distributive property, such as 27 x 5 = (20 x5y (5)

» equality

* transitive
6.B.2 g. apply the order of operations, includimgdiets, parentheses,

exponents, multiplication/division and addition/galotion

6.C.2a h. demonstrate ways to interpret a remainderding

 rounding up or down

* ignoring

» convert to a fraction or a commonly used decimadh as
43/10 =4 3/10 and $10/4 = $2.50

6.B.2 i. demonstrate and describe the effectawdfiplying and
dividing numbers, including decimals

6.B.2* j. explore the effects of multiplying frions

6.B.2 k. identify and use relationships betweperations to solve
problems, such as multiplication and divisionsiawerse
operations

6.B.2 I. describe a real situation in which rplication and division

are used and explain its solution

Essential Learning 3 Compute using a variety of methods and make reasonable

(Learning Standard C) estimates

Critical Content * a. demonstrate automatic recall of basic facts thraugttve
 addition

 subtraction
» multiplication
* division
* b. develop fluency in mentally computing multgation and
division problems involving powers of 1@jchas3 x 5 = 15,
so 30 x 50 = 1500
6.C.20 c. develop and use strategies to estimate the rexfulibole
number computations and to judge the reasonablenssgh
results
* rounding
* front end
» compatible numbers
* clustering
6.C.2b d. evaluate estimates to judge their reddenass and degree of
accuracy
6.C.2a e. demonstrate fluency* in computing vlidisic number
operations:
 addition and subtraction of numbers, including deds
and fractions*, with three* or more digits
* addition and subtraction of fractions and mixed bars*
with like and simple unlike denominators
» multiplication with multi- digit factors, including
decimals*

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted
including= a mandatory concept
* = exceeds state standards
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+ division with multi-digit dividends, including deoials*
and one- and two-digit divisors*, resulting idvaumber
guotients or with remainders

» express remainders in a variety of ways such asding
up or expressing as a decimal or a fraction*

6.B.2 f. demonstrate the accurate use of mathematiocalbsls and
vocabulary*, including

» multiplication: x, *:

 division: +, a/b, ab

» terms: addend, sum, difference, factors, prodiieisor,
dividend, quotient, numerator, denominator

7.A.2b g. solve multi-step problems, includingkimg change involving
the value of a collection of bills and coins

Essential Learning4 * Choose appropriate technology and tools

Critical Content * a. select appropriate methods and tools for comgutath whole
numbers from among mental computation, estimation,
calculators, manipulatives, and paper and pencdsrding to
the context and nature of the computation andhesselected
method or tool

6.A.2 b. use visual models, benchmarks, and adgriv forms to add
and subtract commonly used fractions and decimals

* c. use language toadsch as a math dictionary to determine
meaning
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 story lproldiffers
from reading expository and narrative text

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted

including= a mandatory concept
* = exceeds state standards
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four basic types of addition and subtraction story

problems including join, separate, part-part-whatg]

compare problems

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

* part-part-whole involves asking the solver to fegout
one of the parts

« compare problems involve relationships between two
different sets

« multiplication and division problems involve grang or
partitioning collections of countable objects

» problems involving areas, arrays, or combinatizege
completely different structures called rate, prieg
multiplicative comparison problems

 in multiplicative comparison problems, the relasbip

between the two quantities is described in terntsonf

many times larger one is than the other (threediase

much)

* b. use the reading comprehension strategies ofecing,
inferring, visualizing, and questioning to analyarmation
in a given mathematical situation

* c. apply number propertiesjch as distributive property of
multiplication over addition when using paHproducts or
distributive property of division over addii when using
partial-quotients

* d. explore, find and apply rules for finding egalent fractions

* e. apply formulas for calculating measurementh accuracy
and precision

* f. apply ratios and proportions to problem-sodysituations

Essential Learning6 * Construct and communicate convincing arguments and proofs

to solve problems

Critical Content * a.

* b.

* C.

* d.

use the language of numbers and their operatioggress
mathematical ideas precisely, both verbally angriting
make and test conjectures about mathematicpepies and
relationships and develop logical arguments tofjus
conclusionsuch as
¢ lining up numbers and moving over numbers in
multiplication is related to the distributive propeand
differs from lining up in addition
* in the place value system each place is relatéuetother
and a single place value does have an independent
meaning
» explore describing the relationship between twe sét
data using ratios and appropriate notatsuth as a/b, a
to b, aib
write a symbolic equation to solve a onewen step word
problem
write a word problem from a symbolic equation

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted

including= a mandatory concept
* = exceeds state standards
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* e. write an extended response for a one stelplgmincluding
 the answer
* the process
* the strategy(ies)
* the explanation including how and why
* f. demonstrate the accurate use of mathematigabols
* g. translate among and within representatBneh as concrete
materials, spoken language, written language, qgstu
diagrams and graphs, lists and tables

* h. show evidence that computational results usingle
numbers are correct and/or that estimates arermebio
* I. use rectangular arrays to solve problesash as determining

composite and prime numbers

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

Critical Content * a. know the four phases in the process of probtswirg
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 probleitwiag strategy
» organized list
» guess and check
 act out/use problem and show reasoning
* justify an answer by using manipulatives
» draw a picture
 useffind 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 solvecdigm
* activate prior knowledge about information in thielgem
» develop various ways to represent information
» question effectiveness and reasonableness

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted
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.2a

7.A.1d

a.

recognize measurable attributes, including lerggpacity,
weight, time, temperature, money, perimeteza, volume,
radius, diameter, circumference, and chord of egcl
compare and order objects accordingdasurable attributes
compare angles to right and straightesnig determine if
acute, obtuse, or reflex

compare the relationships among thwamunits within a
system

measure temperature using the Fahrestaé and the
Celsius scale

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

Apply appropriate techniques, tools, and formulasto determine
measur ements

Critical Content  7.B.2a
7.B.2b

7.B.2b

7.B.2a

7.C.2a

7.C.2a
7.B.2b

7.C.1

7.C.2a

7.C.2a
7.A.2a

a. select and use bendksrta estimate measurements

b. estimate, compare, and measure the lefgthjects using

standard units in the U.S. customary and metritegys,
including to the nearest 1/16 inch*, foot, yardhaillimeter,
centimeter, meter
estimate and perform simple unit corieasswithin a system
of measuremenguch as 12 inches = 1 foot
explore the concept that measuremenigpgm@ximations and
differences in the units used affect precision
estimate and calculate actual distasiog a given scalsych
as ¥ inch represents 5 miles, so 1 inch representsiles
demonstrate strategies for finding perimetard areas of
regular and irregular shapes, including using
- diagrams
« models,
e grids
« measuring (may including sketching a figure from it
description)
« formulas
solve problems involving estimating &nding the perimeter
of a polygon with given side lengths
solve problems involving estimating finding the area of a
triangle and quadrilaterals
estimate, compare, and measure angles
estimate and compare two or more objgoterding to weight
and choose appropriate unit of measurement incduolimces,
pounds, tons, grams, and kilograms

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted

including= a mandatory concept
* = exceeds state standards
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7.A.2a
7.B.2b

7.C.2a
7.B.3

7.C.2a

7.C.2a
7.C.3

7.C.2b
*

k. estimate, compare and measure theitajed an object using

q.

r.

S.

cups, pints, quarts, gallons, millilitersgdditers
estimate and calculate elapsed time to the searmute
and/or in compound unitch as hours, minutes, days
select appropriate units and tools for ttebaite to be
measured
demonstrate an accurate use of tools to determegasurement

* geometry: ruler, meter stick, yardstick, tape rmeagshalf-

circle and full-circle protractors

* weight: gram scale, customary scale

» capacity: graduated cylinders, measuring cups

» temperature: Fahrenheit thermometer, Celsius

thermometer

* time: digital clock, analog clock, calendar

» math dictionary
develop and use strategies for finding argzaddllelograms
and triangles culminating in the determination gpr@priate
formulas
develop strategies to determine the surfaceainesctangular
solids culminating in the determination of apprafgiformulas
develop strategies to determine the volumecttngular solids
culminating in the determination of appropriatenfioias

construct or draw figures with giyearimeters and areas
explore use of decimals in real-world aftans

Essential Learning 3 *

Recognize the connections between measur ement, other math
strands, and other curricular areas

Critical Content *

a.

b.

compare how the text structure of a math story lerotdiffers
from reading expository and narrative text

use the reading comprehension strategies afiimfe
guestioning, synthesizing, visualizing, and deteing
important ideas to solve measurement problems

explore the understanding of fractions usingsudgag cups
such as ¥4 andy,

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

show the relationship between shagueh as parallelograms
and rectangles, triangles and parallelograms agiddheas
compute the change in temperature between pesitid
negative degrees

compute the average temperature over time

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted

including= a mandatory concept
* = exceeds state standards
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Essential Learning4 * 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 mathematicpepies and

relationships and develop logical arguments tdfjust
conclusionsuch as

« the relationship of length, width, and area of@aegle is
multiplicative; that of the length, width, and pesdter of a
rectangle is additive (the perimeter of a rectacgie
increase while two of the sides of the rectanglzeese in
length)

» explore the fundamental property of measurersasit as
the smaller the unit the more you need, the biggeunit
the fewer you need

 the sum of the measure of any two sides must kaagre
than the third side

7.A.2a c. recognize the need for measuring stéindard units
* d. express in written language the mathematicatrstanding of
measurement
* e. write an extended response for a two or thiege [@toblem
including

 the answer

* the process

* the strategy(ies)

 the explanation including how and why

* f. translate among and within representatiamh as concrete
materials, spoken language, written languageuy st
diagrams and graphs, lists and tables

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
» comprehend the language and terms used
+ identify the desired goal and understand the cams
» form a representation
» examine the assumptions

 devising a plan of attack and selecting the

appropriate problem solving strategy

* organized list

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted
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
» draw a picture
« useffind 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 solvecdigm
* activate prior knowledge about information in thielgem
» develop various ways to represent information
» question effectiveness and reasonableness

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted
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 ncipaiterns,

8.B.2 including input and output
8.A.2a b. represent and translate between geometric amenmrules
8.B.2 and patterns of number relationships, ugiagds, pictures,
tables, and graphs
* c. relate and compare different forms of represeont for a
relationship
8.A.2a d. analyze a geometric pattern and egphesresults numerically

8.A.2a e. form generalizations about geometric and mimnpatterns
8.A.2a f. determine a missing term in a pattern (sequead)identify
errors in a sequence, when given a descriptioequence

8.A.2b g. construct and solve open sentences asuagiable to
represent an unknown quantisgchas2 + n =20 and n/2 = 6
8.A.2a h. express mathematical relationships oflevhambers using

equations with an unknown varialdach as Hakim is 10 years
older than Gertrude (G years old), so Hakim’'s ageats G +
10 years old

8.A.2b i. evaluate algebraic expressions with alemumber variable
value,such as evaluate 3+ m, when m=4

8.A.2a j- demonstrate equality of two expressiwiib variablessuch as
28+35=35+n,9x6=108 +n

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, praperties
of zero and one

8.C.2 b. explore the properties of numbers as tblaye to distributive,
associative and order of operations
8.C.2 c. solve problems with whole numbers usirdgr of operations.

equality properties

Essential Learning 3 * Use mathematical modelsto represent and under stand
guantitative r elationships and solve problems

Critical Content * a. model problem situations with objects and upeasentations
such as pictures, graphs, tables, and equations to draw
conclusionsuch asthere are 8 pigs and 4 chicken, if there are
12 animals and 40 legs on the farm yard

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted
including= a mandatory concept
* = exceeds state standards
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Essential Learning 4

*

(Learning Standard D)

Use problem solving to analyze changein real life situations

Critical Content 8.D.2

8.D.2

8.D.2

*

a. solve one-step linear equations with one misgihge in
problem solving situations using all four operatio

b. create* and solve linear equations involvwiiwle numbers
using a variety of methods and representstion

c. investigate how a change in one variable relateschange in
a second variable in simple situations

d. solve a problem and find more than one solution

e. demonstrate how to select and us@mpriate operation to
solve problems involving patteragh as save one penny on
day one, double that amount each day fod&ss

Essential Learning 5

*

Choose appropriate technology/tools for algebraic
I epresentations

Critical Content

a. select and use appropriate technology/taals as
* calculators
* manipulatives, including Hands-On Equations
» paper and pencil
* computer programs
b. select and use appropriate operations in coribmwith
appropriate tools including to perform ca#tidns on whole
numbers, fractions, and decimals accordirtgecontext and
nature of the computation
c. use language toadsch as a math dictionary to determine
meaning

Essential Learning 6

Recognize the connections between algebra, other math
strands, and other curricular areas

Critical Content

E I

a. compare how the text structure of a math story lproldiffers
from reading expository and narrative text

b. use the reading comprehension strategies ofecting and

inferring to analyze information in a given math¢ice

situation

apply the commutative, associative, and distivByproperties

for addition and multiplication

explore ratio and proportion to solve problems

use opposite operations to find missing numineegjuations

observe patterns in our environment

find, describe, extend and create patterns using

manipulatives/numbers/letters/hundreds charts/amath an

emphasis on number sense

h. find, describe, extend and create geometriepattusing
tessellations

i. construct a data table looking for patterns

j. identify and describe prime and composite nursber

o

Q"o

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted
including= a mandatory concept

* = exceeds state standards
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* k. apply formulas for perimeter and area to 2-dish@mal
polygons, as well as explore other connections &etw
algebra and geometry

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

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

relationships and develop logical arguments ttfjus
conclusionsuch as
» know the concept that in the commutative propertiep
does not matter to achieve sameness with multiica
 explain the commutative property as it applies and
relates to addition and multiplication

* describe situations involving negative relationslisych
as more people/fewer cookies
* c. translate among and within representationaé@aningful
wayssuch as concrete materials, spoken language, written
language, pictures, diagrams and graphs, listdadbies

* d. identify the rule used to generate a patte
8.C.2 e. explain how and why you solved an algelmablem
* f. write an extended response for a two or theteg problem
including

* the answer

* the process

* the strategy(ies)

* the explanation including how and why

Essential Learning8 * Build mathematical knowledge by using a variety of
appropriate strategiesto solve a problem

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

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted
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
» draw a picture
« useffind 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 solvecdigm
* activate prior knowledge about information in thielgem
» develop various ways to represent information
» question effectiveness and reasonableness

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted
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.B.2
9.A.2c

9.A.2c
9.B.2
9.A.2c

9.B.2
9.A.2b

a.

-

identify, describe, sketch, compalassify and analyze two-
dimensional shapes (triangles, quadrilaterals,gugmts,
hexagons, and octagons) according to the numbades,
length of sides, number of vertices, and interiayla types
(right, acute, obtuse and reflex)

identify, describe, sketch, compare] analyze three-
dimensional shapes (cubes, spheres, cones, cyjmuems,
and pyramids) according to their characteristias€g, edges,
vertices)

identify, describe, compare, measure &atth angles
(acute, right, obtuse, straight, and reflex)

explore properties of angles to investigatpplementary and
vertical (opposite) angles

identify and describe types of trianglesalene, equilateral,
right, isosceles

identify congruent and similar figures

identify and sketch points, lines, limgents, rays, planes,
and parallel, perpendicular, and intersecting lines
investigate and describe the resilsibdividing and
combining shapes

explore polyhedra using concrete ated

identify, describe, measure and dragvaénter, diameter,
radius and chord of a circle using a straightedger, and
compass

differentiate between polygons and norygohs

identify and describe how geometigeires are used in
practical settingsuch as architecture, art, and advertising

Essential Learning2 *

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

Critical Content * a. graph, locate, and identify points using ofubérs
* b. describe and predict paths using only pasitiumbered
order pairs (first quadrant)
* c. recognize the need for uniform interval si@ilong an axis
plot and determine the interval
* d. wuse ordered pairs to create polygons
* idééy and use vocabulary associated with coordinate
graphing, including horizontal, vertical jigporigin, quadrant,
X-axis, y-axis, x-coordinate, y-coordinatel ardered pairs
NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted

including= a mandatory concept
* = exceeds state standards
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Essential Learning 3 *

Apply transfor mations and use symmetry to analyze
mathematical situations

Critical Content *

9A.2c*

*

9.B.2

a. identify, predict and describe the results afistating
(sliding), reflecting (flipping) and rotagr(turning) two-
dimensional shapes

b. identify, sketch, and describe line, as well ad@ep
rotational* symmetry in two-dimensional shape

c. create an original tessellation that rotates

d. determine whether two shapes are congrue

Essential Learning 4
(Learning Standard A)
(Learning Standard C)

Use visualization, spatial reasoning, and geometric modeling to
solve problems

Critical Content  9.A.2c

9.A.2a
9.A.2a

9.A.2c

9.A.2a
9.C.2

9.C.2

9.A.3c*

9.A.3b*
9.A.3c*

a. draw geometric olgawstth specific properties including side
lengths and angle measurements
b. identify a three-dimensional object fromritt
c. identify and build a 3-dimensioinal objeairfr a 2-
dimensional representation
d. identify and draw a 2-dimensionalresggntation of a 3-
dimensional object
e. construct models of three dimensishapes
from a two dimensional drawing of djest (such as a
partially completed rectangular prism) mé&den cubes the
student should determine things such as
* number of cubes to complete it
» number of exposed faces
g. solve problems using properties afgies, such as the sum
of interior angles of a triangle is 180°
h. dilate a shape given the coordinafabe pre-image and
image, such as expansion or contractiomadyre congruent
figure
i. describe the effects of reflections, tratistss, rotations, and
dilations on the shape and size of two-disimmal shapes
such as location, perimeter and area

-

Essential Learning5 *
(Learning Standard C)

Choose appropriate technology/tools for geometric
I epresentations

Critical Content *

a. select and use appropriate technology/taals as
* geoboards
* grid paper
* rulers
* protractor
» computer
* pattern blocks
* compasses

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted
including= a mandatory concept

* = exceeds state standards
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select and use appropriate operations with gpiatte tools to
perform calculations on whole numbers, fractiomsl a
decimals according to the context and nattitbe
computation

* c. use language toadsch as a math dictionary to determine
meaning
Essential Learning6 * Recognize the connections between geometry, other math

strands, and other curricular areas

Critical Content * a.

* b.

compare how the text structure of a math story lerotdiffers
from reading expository and narrative text

use the reading comprehension strategies afimfe

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

describe and find area and perimeter in adwensional
polygon

find locations on a coordinate gdach as latitude and
longitude

explore the relationship between number andesmmfuding
square numbers arrays

describe and find the volume of three dimendi@igare such

as rectangular prisms and cubes

use sketches of 2-dimensional shapes to geredggebraic

equationssuch as square and triangular numbers
recognize and apply the relationship among a tdile,

ordered pairs and a coordinate graph

use data tables to create the ordered paitpkt on a
coordinate graph

use geometric models to solve problems iewo#neas of
mathematics, such as number and measurement
recognize geometric ideas and relationshipisaqply them to
other disciplines and to problems that ansie classroom or
in everyday life

express pattern in any representation te stdé from pre-
image to image in transformational geometry

Essential Learning 7 Construct and communicate convincing arguments and proofs
(Learning Standard C) to solve problemsinvolving geometry

Critical Content * a.

9.C.2 b.

use the language of geometry to express matloatndeas
precisely, both verbally and in writing
make and test conjectures about geometric prepemnd
relationships and develop logical arguments tofjus
conclusionsuch as
 recognize and defend the need for uniform inteuwstis
* 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

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted

including= a mandatory concept

* = exceeds state standards
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* explore the relationships between the 3 types of
guadrilaterals (squares subset of rectangles sabset
parallelograms)

» explore the relationships among the number of faces
edges, and vertices of solids

* describe a motion or a series of motions that stiédw
that two shapes are congruent

* c. express in written language the mathematica¢rstanding of
geometry

* d. write an extended response for a two or three gtoblem
including

 the answer
* the process
* the strategy(ies)
* the explanation including how and why
* e. translate among and within representatsoioh as concrete
materials, spoken language, written languageuy st
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 probtswirg
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 probleitwiag strategy
» organized list
» guess and check
* act out/use problem and show reasoning
* justify an answer by using manipulatives
» draw a picture
 useffind 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

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted
including= a mandatory concept
* = exceeds state standards
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* judge the reasonableness of the answer
* b. rely on metacognitive processes to solveaiem
* activate prior knowledge about information in thielgem
 develop various ways to represent information
* question effectiveness and reasonableness

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted
including= a mandatory concept
* = exceeds state standards

Board Approved 8-12-09 Page 19



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. investigate to addeegsiestion
10.B.2a * identify the problem (question)
10.B.2b » consider how data-collection methods affect theneadf
10.B.2c the data set
10.B.2d * collect/gather data using observations, questioesai

surveys, and experiments
* organize data using tally charts, tables, andpinés
« display data using pictographs, bar graphs, liaglys,
and circle graphs
 analyze the data, including
« finding the maximum, minimum, range, median, mode,
and mean of a data set
» drawing conclusions
10.B.2¢c  b. read and interpret data represented on pictbgraally charts,
10.B.2d tables, line plots, stem-and-leaf plot, bar graphsle, pie
graphs, and Venn diagrams
c. describe the shape and important features ef af glata
* d. distinguish between categorical and numeriatd d
10.B.2a  e. choose appropriate representationstasutzh as knowing to
use a line graph to show change over time
* f. compare different representations of the sdataand
evaluate how well each representation shows impbrta
aspects of the data
10.A.2c . recognize and explain misleading displays of datatd
incorrect display of data
10.C.2c h. discuss the effect of size and denpitca of sample on
soundness of conclusioasch as sampling one grade level
versus all grade levels

10.A.3c i. explore and discuss which measureeafral tendency best
describes a given data set
10.A.2c j. propose and justify conclusions and predictithrad are based
10.B.2d on data
Essential Learning 2 Develop the concept of probability

(Learning Standard C)

Critical Content 10.C.2a  a. calculate the probability (chance) basethe results from a
series of simple experiments that are recordechaatyzed
including coin toss, spinners, dice, and compuaenes

* b. represent probability as a fraction, decimadi/anpercent
* c. explore and discuss that the sum of all proliEsilequals one
NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted

including= a mandatory concept
* = exceeds state standards
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* d. associate the meaning of percent as it relatpsobability

such as 100% probability equals certainty

10.C.2b  e. interpret probability results usingrappate vocabularguch
as likely, least likely, most likely, equally likelympossible,
possible, certain, and 50/50

10.C.2b f. make a connection between theoteaticdability and
experimental probability through repetition of eathhe
experiments

10.C.2a  g. make predictions based on the resuiésved from a
probability experiment and test the predictions

10.C.2b  h. understand that the measure of thehdad of an event can
be represented by a number on a scale from 0,ingean
impossible, to 1, meaning certain

* i. list all possible outcomes of an event usingos strategies
» explore tree diagrams
10.C.2c j. determine the probability of an eniamolving exploring

uand’n “Or,” or unotn

Essential Learning 3 * Choose appropriate technology/tools for data collection and
representation

Critical Content * a. select and use appropriate technology and too&present

and analyze dataich as

» computer softwaresuch as Excel

» graph paper

* manipulativessuch as coins, dice, spinners

* calculators

» paper and pencil

* b. select and use appropriate operations alongtwdtls to

perform calculations on whole numbers, fiatdi and
decimals according to the context and nature of the
computation

* c. use language toadsch as a math dictionary to determine
meaning
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 storylproldiffers
from reading expository and narrative text
* b. use the reading comprehension strategies afimfe

questioning, and determining important ideas tdyaeadata
in a given situation
* recognize that drawing conclusions is implicit imf@mtion
c. connect the concept of the scale of prolstii percent
* d. connect number scale 0-1 to fractions andhasi
* e. recognize when to round calculations to repantlusions
about a set of dataych as the mean of household size = 2.3
people, but better to state average size of haysal®about

2 people
* f. apply measurement skills to create data sets
NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted

including= a mandatory concept
* = exceeds state standards
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Essential Learning5 * Construct and communicate convincing arguments and pr oofs
to solve problemsinvolving probability

Critical Content * a. use the language of data and probability toessgor
mathematical ideas precisely, both verbally andriting
* b. demonstrate correct usage of the language dekatelata

collection and probability including mean, mediamde,
range, cluster, gap, interval, outliers and extiapo
* c. make and test conjectures about mathematiopkrties and

relationships and develop logical arguments ttifjus
conclusionssuch as

- the shape of data

- different measures of central tendency reveal wiffe

aspects of data distribution
« the reason for a random sample
- the reason for a prediction

* d. express in written language the mathematica¢rstanding of
data and probability

* e. write an extended response for a two or thiege [@toblem
including

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

*

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

Essential Learning 6

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

constraints

» form a representation
» examine the assumptions

« devising a plan of attack and selecting the

appropriate problem solving strategy

* organized list

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted
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
» draw a picture
« useffind 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
rely on metacognitive processes to solveaigm
* activate prior knowledge about information in thielgem
» develop various ways to represent information
» question effectiveness and reasonableness
use problem solving strategies to determineaivitity such
as an organized list, make a table or chart, gudss;l; and
adjust

NOTE: suchas= an example used for clarification, but not a maogatoncept Grade 4 gifted

including= a mandatory concept
* = exceeds state standards
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