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Math Analysis
STANDARD 1: Number, Number Sense and Operations (MA)

Students demonstrate number sense, including an understanding of number systems and operations and how they relate to one another.

Students compute fluently and make reasonable estimates using paper and pencil, technology-supported and mental methods.

Ohio Benchmarks Instructional Grade Level Indicators Notes
Grades 12 Organization

By the end of the 11-12 program:

A. Demonstrate that vectors are
systems having some of the
same properties of the real
number system.

B. Develop an understanding of
properties of and
representations for addition and
multiplication of vectors.

C. Apply factorials and exponents, M.1.C.MA.2 2. Apply combinations as a method to create
including fractional exponents, Computation and coefficients for the Binomial Theorem, and
to solve practical problems. Estimation make connections to everyday and

workplace problem situations.

D. Demonstrate fluency in
operations with real numbers
and vectors using mental
computation or paper and
pencil calculations for simple
cases, and technology for more
complicated cases.

E. Represent and compute with M.1.E.MA.1 1. Determine what properties (closure,
complex numbers. Number and Number identity, inverse, commutative and
Systems associative) hold for operations with

complex numbers.
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Math Analysis
STANDARD 2: Measurement (MA)

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

Ohio Benchmarks Instructional Grade Level Indicators Notes
Grade 12 Organization

By the end of the 11-12 program:

A. Explain differences among
accuracy, precision and error,
and describe how each of those
can affect solutions in
measurement situations.

B. Apply various measurement
scales to describe phenomena
and solve problems.

C. Estimate and compute areas and M.2.C.MA.3 3. Apply informal concepts of successive
volume in increasingly complex |  Use Measurement approximation, upper and lower bounds,
problem situations. Techniques and Tools and limits in measurement situations; e.g.,

measurement of some quantities, such as
volume of a cone, can be determined by
sequences of increasingly accurate

approximations.
D. Solve problem situations M.2.D.MA.1 1. Solve problems involving derived

involving derived Use Measurement measurements; e.g., acceleration and

measurements; e.g., density, Techniques and Tools pressure.

acceleration.

M.2.D.MA.2 2. Use radian measures in the solution of
problems involving angular velocity and
acceleration.
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Math Analysis
STANDARD 3: Geometry and Spatial Sense (MA)

Students identify, classify, compare and analyze characteristics, properties and relationships of one-, two- and three-dimensional
geometric figures and objects. Students use spatial reasoning, properties of geometric objects, and transformations to analyze
mathematical situations and solve problems.

Ohio Benchmarks Instructional Grade Level Indicators Notes
Grade 12 Organization

By the end of the 11-12 program:

A. Use trigonometric relationships M.3.AMA.2 2. Derive and apply the basic trigonometric
to verify determine solutions in identities; i.e., angle addition, angle
problem situations. subtraction, and double angle.

B. Represent transformations M.3.B.MA.1 1. Use matrices to represent translations,
within a coordinate system Transformations and reflections, rotations, dilations and their
using vectors and matrices. Symmetry compositions.

Note: This is an extension of the
following benchmarks in grades 8
-10 for more complex figures.

A. Formally define geometric
figures.

D. Use coordinate geometry to
represent and examine the
properties of geometric figures.

E. Draw and construct
representations of two- and
three-dimensional geometric
objects using a variety of tools,
such as straightedge, compass
and technology.
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Math Analysis

STANDARD 3: Geometry and Spatial Sense (Cont.) (MA)

Students identify, classify, compare and analyze characteristics, properties and relationships of one-, two- and three-dimensional
geometric figures and objects. Students use spatial reasoning, properties of geometric objects, and transformations to analyze
mathematical situations and solve problems.

Ohio Benchmarks
Grade 12

Instructional
Organization

Grade Level Indicators

Notes

By the end of the 11-12 program:

Note: This is an extension of
benchmark H in grades 11-12
in Mathematical Processes.

H. Use formal mathematical
language and notation to
represent ideas, to demonstrate
relationships within and among
representation systems, and to
formulate generalizations.

M.3.H.MA.3
Visualization and
Geometric Models

M.3.HMA 4

Relate graphical and algebraic

representations of lines, simple curves and

conic sections.

Recognize and compare specific shapes and
properties in multiple geometries; e.g.,

plane, spherical and hyperbolic.
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Math Analysis
STANDARD 4: Patterns, Functions and Algebra (MA)

Students use patterns, relations and functions to model, represent and analyze problem situations that involve variable quantities.

Students analyze, model and solve problems using various representations such as tables, graphs and equations.

Ohio Benchmarks Instructional Grade Level Indicators Notes
Grade 12 Organization

By the end of the 11-12 program:

A. Analyze functions by M.4.AMA.1 1. Analyze the behavior of arithmetic and
investigating rates of change, Use Patterns, geometric sequences and series as the
intercepts, zeros, asymptotes, Relations and number of terms increases.
and local and global behavior. Functions

M.4.A.MA.2 2. Translate between the numeric and symbolic

form of a sequence or series.

M.4.A.MA.3 3. Describe and compare the characteristics of
Use Patterns, transcendental and periodic functions; e.g.,
Relations and general shape, number of roots, domain and
Functions range, asymptotic behavior, extrema, local
and global behavior.
M.4. AMA A4 4. Represent the inverse of a transcendental

function symbolically.

M.4. AMA.6 6. Make arguments about mathematical
properties using mathematical induction.

M.4. AMA.7 7. Make mathematical arguments using the
Use Algebraic concepts of limit.
Expressions

M.4.AMA.9 9. Translate freely between polar and Cartesian
coordinate systems.
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Students use patterns, relations and functions to model, represent and analyze problem situations that involve variable quantities.

Math Analysis

STANDARD 4: Patterns, Functions and Algebra (Cont.) (MA)

Students analyze, model and solve problems using various representations such as tables, graphs and equations.

Ohio Benchmarks Instructional Grade Level Indicators Notes

Grade 12 Organization

By the end of the 11-12 program:

A. Analyze functions by M.4.AMA.10 10. Use the concept of limit to find
investigating rates of change, Analyze Change instantaneous rate of change for a point on a
intercepts, zeros, asymptotes, graph as the slope of a tangent at a point.
and local and global behavior.

B. Use the quadratic formula to
solve quadratic equations that
have complex roots.

C. Use recursive functions to M.4.C.MA.8 Compare estimates of the area under a curve
model and solve problems; Use Algebraic over a bounded interval by partitioning the
e.g., home mortgages, Representations region with rectangles; e.g., make
annuities. successive estimates using progressively

smaller rectangles.

D. Apply algebraic methods to M.4.D.MA.5 Set up and solve systems of equations using
represent and generalize Use Algebraic matrices and graphs, with and without
problem situations involving Representations technology.

vectors and matrices.
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Math Analysis
STANDARD 5: Data Analysis and Probability (MA)

Students use patterns, relations and functions to model, represent and analyze problem situations that involve variable quantities.

Students analyze, model and solve problems using various representations such as tables, graphs and equations.

Ohio Benchmarks Instructional Grade Level Indicators Notes
Grade 12 Organization

By the end of the 11-12 program:

A. Create and analyze tabular and
graphical displays of data using
appropriate tools, including
spreadsheets and graphing
calculators.

B. Use descriptive statistics to
analyze and summarize data,
including measures of center,
dispersion, correlation and
variability.

C. Design and perform a statistical
experiment, simulation or
study; collect and interpret data;
and use descriptive statistics to
communicate and support
predictions and conclusions.
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Math Analysis
STANDARD 5: Data Analysis and Probability (Cont.) (MA)

Students use patterns, relations and functions to model, represent and analyze problem situations that involve variable quantities.

Students analyze, model and solve problems using various representations such as tables, graphs and equations.

Ohio Benchmarks Instructional Grade Level Indicators Notes
Grade 12 Organization

By the end of the 11-12 program:

D. Connect statistical techniques to
applications in workplace and
consumer situations.
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Math Analysis
STANDARD 6: Mathematical Processes (MA)

Students use mathematical processes and knowledge to solve problems. Students apply problem-solving and decision-making
techniques, and communicate mathematical ideas.

Ohio Benchmarks Instructional Grade Level Indicators Notes
Grade 12 Organization

By the end of the 11-12 program:

A. Construct algorithms for multi- M.6.A.MA Note: Mathematical processes are used within
step and non-routine problems. all of the content standards and should be
incorporated within the instruction and
B. Construct logical verifications M.6.B.MA assessment of the benchmarks and grade-
or counter-examples to test level indicators.

conjectures and to justify or
refute algorithms and solutions
to problems.

C. Assess the adequacy and M.6.C.MA
reliability of information
available to solve a problem.

D. Select and use various types of M.6.D.MA
reasoning and methods of
proof.

E. Evaluate a mathematical M.6.EMA

argument and use reasoning and
logic to judge its validity.

F. Present complete and M.6.F.MA
convincing arguments and
justifications, using inductive
and deductive reasoning,
adapted to be effective for
various audiences.
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Ohio Benchmarks
Grade 12

Instructional
Organization

Grade Level Indicators

Math Analysis
STANDARD 6: Mathematical Processes (Cont.)

Students use mathematical processes and knowledge to solve problems. Students apply problem-solving and decision-making
techniques, and communicate mathematical ideas.

Notes

By the end of the 11-12 program:

G. Understand the difference

between a statement that is
verified by mathematical proof,
such as a theorem, and one that
is verified empirically using
examples or data.

. Use formal mathematical

language and notation to
represent ideas, to demonstrate
relationships within and among
representation systems, and to
formulate generalizations.

Communicate mathematical
ideas orally and in writing with
a clear purpose and appropriate
for a specific audience.

Apply mathematical modeling
to workplace and consumer
situations, including problem
formulation, identification of a
mathematical model,
interpretation of solution within
the model, and validation to
original problem situation.

M.6.G.MA

M.6.H.MA

M.6.1I.MA

M.6.J.MA

PreK-12 Math Course of Study

Medina County Schools’ ESC
June 2008

319



PreK-12 Math Course of Study Medina County Schools’ ESC 320
June 2008




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



