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Number, Number Sense and
Operations Standard

Students demondrate number sense,
induding an undestanding of number
systems and opeationsand how they
relate to oneanother. Students
compute fluently and make reasonable
estimates usng pape and pendl,
technology-suppoted and mental
methods

By theend of the 8 B 10 program,
studentswill . ..

A. Use scientific notation to express
large numbers and numbea's less than
one

B. Identify substs of thereal nunber
system.

C. Apply properties of opegationsand
therea nunbe system, and judify
when they hold for aset of numbers.
D. Connect physcal, verbd and
symbolic representationsof integers,
rationd numbers andirrationd
numbes.

E. Compae, order and determine
equivalent forms of real numbers.

F. Explaintheeffects of opaationson
themagnitudeof quantities.

G. Edtimate, compute and solve
problemsinvolving real numbers,
induding ratio, propation and percent,
and explain solutions

H. Findthe square root of perfect
sguares, and approximate the squae
root of nonpefect squaes.

I. Estimate, compute and solve
problems involving scientific notation,
squae roots and nunbers with integer
exponents.
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1.Use scientific notation to express
large numbers and small numbers
between 0 and 1.

2.Recognize tha natural numbers,
whole nunbes, integers, rationd
numbers andirrationd number's are
subsets of therea number system.
3.Apply order of opeaationsto simplify
expressionsand peform computations
involving integer exponents and
radicals.

4 Explain and u theinverse and
identity propetiesand uinverse
relationships (addition/subtraction,
multiplication/division, squaing/squae
roots) in problem solving situaions
5.Determinewhen an estimate is
sufficient and when an exact answer is
needed in problem situaions and
evaluate estimates in relation to actud
answers, e.g., very close, lessthan,
greater than.

6.Estimate, compute and solve
problemsinvolvingrationd numbers,
induding ratio, propation and percent,
and judgethereasonableness of
solutions
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By theend of the 8 B 10 program,
studentswill . ..

7.Find thesquae root of pefect
squaes, and approximate the squae
root of nonpefect squaesas
consecutive integers between which the
rootlies; e.g., 130 isbeween1land
12.

8.Add, subtract, multiply, divideand
compare numbers written in scientific
notation.
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Measurement Standard

Students estimate and measure to a
required degree of accuracy and
precision by selecting and usng
appropriate units, tools and
technologies.

By theend of the 8 B 10 program,
studentswill . ..

A. Solveincareasingly complex non
routine measurement problems and
check for reasonableness of results.

B. Useformulasto find surface area
and volume for specified three-
dimengond objects accurate to a
specified level of precision.

C. Apply indirect measurement
techniques, tools and formulas, as
appropriate, to find perimeter,
circumference and area of circles,
triangles, quadrilaterals and composte
shgpes, and to find volume of prisms,
cylindes, and pyramids

D. Use propottiond reasoning and
apply indirect measurement techniques,
induding righttriangle trigonornetry
and propaties of smilar triangles, to
solve problems involving
measurements and rates.

E. Estimate and compute various
atributes, induding length, angle
measure, area, surface area and volume,
to aspecified level of precision.

F. Write and solve real-world, multi-
step problems involving money,
elapsed time and temperature, and
verify reasonableness of solutions

8¢

1. Compare and order therelative size
of common U.S. cusomary unitsand
metric units; e.g., mile and kilometer,
gdlonandliter, poundand kilogram.
2.Use propottiond relationshipsand
formulasto convet unitsfromone
measurement system to another; e.g.,
degrees Fahrenhat to degrees Celsius
3.Use appropriate levels of precison
when calculating with measurements.
4 Derive formulasfor surface area and
volume and judify them usng
geometric modds and common
materials. For example, find:

a. thesurface area of acylinde asa
fundion of its heightand radius

b. tha the volume of apyramid (or
cone isonethird of thevolume of a
prism (or cylinde) with the same base
areaand haght

5.Determine surface areafor pyramids
by andyzing thar parts.

6.Solve and determinethe
reasonableness of theresults for
problemsinvolving rates and derived
measurements, such as velodty and
dengty, usng formulas, modds and

graphs
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By theend of the 8 B 10 program,

studentswill . . .
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7 Apply propottiond reasoning to solve
problemsinvolving indrect
measurements or rates.

8.Findthesum of theinterior and
exterior angles of regular convex
polygonswith and withoutmeasuring
theangles with a protractor.
9.Demongrate undestanding of the
conaepts of perimeter, circumference
and area by usng established formulas
for triangles, quadrilaterals, and circles
to determinethesurface area and
volume of prisms, pyramids cylinde's,
sphees and cones. (Note: Only volume
should be calculated for spheres and
cones.)

10. Use conventiond formulas to find
the surface area and volume of prisms,
pyramidsand cylinde's and thevolume
of sphaes and cones to a specified
level of precision.
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Geometry and Spatial Sense
Standard

Studentsidentify, classify, compare and
andyze chaacteristics, propeaties and
relationdhipsof one, two- and three-
dimensond geometric figures and
objects. Students use spatia reasoning,
propaties of geometric objects, and
trandormationsto andyze
mathematical situaionsand solve
problems.

By theend of the 8 B 10 program,
studentswill . ..

A. Formally definegeometric figures.
B. Describeand apply the propeties
of similar and congmuent figures; and
jugify conjecturesinvolving similarity
and congruence.

C. Recognize and apply angle
relationshipsin situaionsinvolving
intersecting lines, perpendicular lines
and parald lines.

D. Use coordinae geometry to
represent and examinethe propeties of
geometric figures.

E. Draw and condruct representations
of two- and three-dimensond
geometric objects usng a variety of
tools, such as straightedge compass
and technology.

F. Represent and modd
trandormationsin acoordinae plane
and describetheresults.

G. Proveor disprove conjectures and
solve problems involving two- and
three-dimensond objects represented
within a coordinate system.

H. Establish thevalidity of conjectures
aboutgeometric objects, thar
propeties and relationships by counter-
example, indudive and dedudive
reasoning, and critiquing arguments
made by others.
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1.Make and test conjectures about
characteristics and propeties (e.g.,
sides, angles, symmetry) of two-
dimensond figures and three-
dimengond obijects.

2.Recognize the angles formed and the
relationship between the angles when
two linesintersect and when parallel
lines are cut by atransversal.

3.Use propottionsin several formsto
solve problems involving similar
figures (part-to-part, pat-to-whole,
corresponding sides between figures).
4 Represent and andyze shgpes usng
coordinae geometry; e.g., given three
vertices and thetype of quadrilateral,
find the coardinates of thefourth
vertex.

5.Draw theresults of trandations
reflections rotationsand dilationsof
objects in the coordinae plane, and
determine propeatiestha remain fixed,;
e.g., lengthsof siddesremain the same
unde trandations

6.Draw netsfor avariety of prisms,
pyramids cylinde's and cones.
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By theend of the 8 B 10 program,
studentswill . ..

I. Userighttriangle trigononetric

relationshipsto deerminelengthsand
angle measures.
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Patterns, Functions and Algebra
Standard

Students use paterns relationsand
fundionsto modd, represent and
andyze problem situaionstha involve
variable quantities. Students andyze,
modd and solve problemsusng
variousrepresentationssuch as tables,
graphsand equaions

By theend of the 8 B 10 program,
studentswill . ..

A. Genegadlize and explain paternsand
sequencesin order to find the next term
and the nth term.

B. Identify andclassify fundionsas
linear or nonlinear, and contrast ther
propeaties usngtables, graphsor
equaions

C. Trandateinformationfromone
representation (words table, graph or
equdion) to another representation of a
relation or fundion.

D. Use agebraic representations such
astables, graphs expressions fundions
andinequdities, to modd and solve
problem situaions

E. Andyze and compare fundionsand
thar graphsusng attributes, such as
rates of change intercepts and zeros

F. Solve and graph linear equaionsand
inequdlities.

G. Solve quadratic equaionswith real
roots by graphing, formula and
factoring.

H. Solve systems of linear equaions
involving two variables graphically and
symbolically.

I. Modd and solve problem situaions
involving direct and inverse variation.
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1. Relate the variousrepresentationsof
arelationdip; i.e, relate atable to
graph, description and symbolic form.
2.Gengalize paternsand sequences by
describing howto find the nth term.
3.dentify fundionsas linear or
nonlinear based oninformation given
in atable, graph or equaion.

4 Extend the uses of variables to
indudecovariants where y degpendson
X.
5.Use physcal moddsto add and
subtract monomals and polynomials,
and to multiply a polynomial by a
monomal.

6.Describethereationship between the
graph of alineandits equdion,
induding being able to explain the
meaning of dopeas a congant rate of
changeand y-intercept in real-world
problems.

7.Use symbolic algebra (equaionsand
inegudities), graphsandtables to
represent situaionsand solve
problems.

8 Write, smplify and evaluae
algebraic expressions(induding
formulas) to generalize situaionsand
solve problems.
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By theend of the 8 B 10 program,
studentswill . ..

J. Describeand interpret rates of
changefrom graphical and numerical
data.

9.Solve linear equdionsand
inegudities graphically, symbolically
and ugng technology.

10. Solve 2 by 2 systems of linear
equaionsgraphicaly and by smple
subgitution.

11. Interpret the meaning of the
solution of a2 by 2 system of
equdions i.e, point, ling nosolution.
12. Solve simple qualratic equédions
graphicaly; eg., y = x* D16.

13. Compute and interpret lope
midpoint and distance given a set of
ordered pairs.

14. Differentiate and explain types of
changes in mathematical relationsips
such aslinear vs. nonlinear, continuous
vS. non@ntinuous direct variation vs.
inverse variation.

15. Describe and compare how changes
in an equéion affects therelated
graphs e.g., for alinear equéion
changing the coeficient of x affectsthe
dopeand changing the condant affects
theintercepts.

16. Use graphing calculators or
computers to andyze change e.g.,
interest compoundel over timeasa
nonlinear growth patern.
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Data Analysis and Probability
Standard

Students po questionsand collect,
organize, represent, interpret and
andyze datato answer those questions
Students develop and evaluae
inferences, predictionsand arguments
tha are based on daa.

By theend of the 8 B 10 program,
studentswill . ..

A. Create, interpret and use graphical
displays and statistical measuresto
describedaa; e.g., box-and-whisker
plots, histograms, scatterplots,
measures of center and variability.

B. Evauate different graphical
representationsof the same daato
determinewhich isthemog
appropriate representation for an
identified purmpo<.

C. Compaethechaacteristics of the
mean, median and modefor a given set
of daa, and explain which measure of
center best represents the data.

D. Find,use andinterpret measures of
center and spread, such as mean and
guatiles, and use those measures to
compare and draw condusonsabout
sets of data.

E. Evauaethevalidity of clamsand
predictions tha are based ondaa
by examining the appropriateness of
the data collection and andysis.

F. Construct convincing arguments based
on andysis of daa and interpretation of
graphs

G. Describe sampling methodsand
andyze the effects of methodchosen
on how well theresulting sample
represents the popuktion.

9%

1.Usg, create and interpret scatterplots
and other types of graphsas
appropriate.

2. Evauate different graphical
representationsof the same daato
determinewhich isthemog
appropriate representation for an
identified purpose; e.qg., linegraphfor
changeover time, circle graph for part-
to-whole comparison, scatterplot for
relationship between two variants.
3.Differentiate between discrete and
continuousdaa and appropriate ways
to represent each.

4. Compare two sets of datausang
measures of center (mean, mode
median) and measures of spread (range
quatiles, interquatile range
percentiles).

5.Explain themean'ssengtivity to
extremes and its use in comparison
with the median and mode

6.Make conjectures aboutposible
relationship in a scatterplot and
approximate line of best fit.

7 ldentify different ways of selecting
samples, such as survey respons,
randomsample, representative sample
and convenience sample.
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By theend of the 8 B 10 program,
studentswill . ..

H. Use couning techniques, such as
permutationsand combinaions to
determinethetotal nunber of options
and possible outcomes.

I. Designan experimenttotest a
theoretical probability, and record and
explain results.

J.  Compute probabilities of compound
events, indgpendent events, and simple
dependent events.

K. Make predictionsbased on
theoretical probabilities and
experimental results.
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8.Describehowtherelative size of a
sample compaed to thetarget
popuktion affects the validity of
predictions

9.Condruct convindng arguments
based on andysis of daaand
interpretation of graphs.

10. Cdculate the number of possible
outcomes for a situation, recognizing
and accouning for when items may
occur more than once or when order is
important.

11. Demondrate an undestanding tha
the probability of either of two digoint
events occurring can befoundby
adding the probabilities for each and
tha the probability of oneindgrendent
event following another can befound
by multiplying the probabilities.
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Mathematical Processes Standard
Students use mathematical processes
and knowledgeto solve probems.
Students apply problem-solving and
decision-making techniques, and
communicate mathematical idess.

By theend of the 8 B 10 program,
studentswill . ..

A. Formulate a problem or
mathematical modd in respong to
a specific need or situaion,
determineinformation required
solving the problem, choosng
methodfor obtaining this
information, and set limits for
acceptable solution.

B. Apply mathematical knowedgeand
skillsroutindy in other content
areas and practical stuaions

C. Recognize and use connettions
between equivalent representations
and related proceduresfor a
mathematical conaept; e.qg., zero of
afundion andthex-intercept of the
graph of thefundion, apply
propottiond thinking when
measuring, describing fundions
and comparing probabilities.

D. Apply reasoning processes and
skillsto congruct logical
verificationsor counier-examplesto
test conjectures and to judify and
defend algonithms and solutions

E. Useavariety of mathematical
representationsflexibly and
appropriately to organize, record,
and communicate mathematical
idess.
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By theend of the 8 B 10 program,
studentswill . ..

F. Use precise mathematical languaye
and notationsto represent problem
situaionsand mathematical idess.

G. Write clearly and coherently about
mathematical thinking andidess.

H. Locate and interpret mathematical
information accurately, and
communicate ideas, processes and
solutionsin acomplete and easily
undestood manne.
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