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BPS CITYWIDE LEARNING STANDARDS. GRADES9-12
INTRODUCTION

Goals
The Boston Public Schools Citywide Learning Standards argn#esto producendependent learners
who are encouraged to:

o0 Think, question, and communicate

0 Gain and apply knowledge
0 Work and contribute in meaningful, purposeful ways.

Studentghink, question, and communicdatemake sense or meaning of their world and experiences.

Thinkingincludes being able to internalize new ideas and coninect to familiar concepts and prior
knowledge.

Questioningncludes the framing of thoughtful questions, and the puo§tiitese questions until the
student fully understands.

Communicatingneans putting learning into the language of speech ongréind requires reflection
in such forms as examination, clarification, analysig] synthesis.

Studentgyain and apply knowledge pursue ideas and experiences, and apply this new knowledge in
real life contexts. This pursuit is interactive by natufée more collaborative and experiential it is,
the more powerful the learning.

Studentswork needs to be meaningful and purposefitte process and products of student work need
to be valued contributions to the school and community, arstudent. Embedded in powerful
learning experiences are notions of persistence, saliptine, hard work, effort, and pride in

producing quality work.

Teaching and L earning in the Boston Public Schools

Learning is an active, constructive, creative, and oftdalmodative process that involves a variety of
distinct cognitive strategies. Skillful learners use ttetssegies, largely unconsciously, to access
content through text or other media, to make meaning afahient, to make connections with and
apply the content in thoughtful and meaningful ways, amdtgon the content for later use. In learning
these strategies and coming to own them, studentsHearto learn in addition to acquiring important
knowledge. These strategies include the following:

Students will....
0 Read, write, and think a lot about topics and ideas pbitance to them.

Set goals or purposes for their learning.

Make personal connections between the content and other knoywdeggeences, text, or media.
Ask questions as they read, listen, or view.

Clarify the meaning of words or content they don’t undetstan

Listen or watch for important elements, themes, sués.

Create sensory images.

Make predictions, inferences and judgments.

Get “in the shoes” of characters or participants.

Create ongoing summaries or syntheses.

Build on their understandings by sharing and discussing thenothigns.

O OO OO OO0 Oo0OOoOOo



0 Assess their learning and make mid-course corrections.

Because we know this is how people learn, the system supipemierkshopapproach to teaching and
learning. The workshop approach helps teachers organizetdssrooms and instructional time to teach
effective reading, writing, and learning strategied &nhelp students put them into practice. The most
important goal of this approach is the developmeimadépendent learnensho are equipped with the
skills and knowledge they will need for a lifetime of leag.

The workshop approach derives from the insight that peepla best by doing and that teachers often
need to provide students with more time to read, write,usedeffective learning strategies to explore
and understand the content they are studying. The approadtesises from the insight that students
need to share in the ownership of the curriculum to incréasie investment, engagement, and
motivation. Students need to participate in the seledfidjust right” books for independent and small
group reading and writing activities, and they need to expteesl, and write about topics and ideas of
importance to them (as well as the curriculum).

The workshop approach uses a mixture of whole-class, sralb,goartner, and one-on-one instruction
that centers on conversations about content, strategéewyazk routines. Each of these varied approaches
to teaching and learning is essential to students’ develupasandependent readers, writers, and learners.

The Habits of Mind and Work

The following habits enable effective learning and arentisdé¢o students' success in school.
Developing these habits in students is the responsibilityerfydeacher, administrator, and other adult
involved in the lives of our children.

o Curiosity and Critical Thinking: Students listen attentively, observe carefully, akdilasughtful
guestions until they understand; they look for good evidence.

0 Respect for Diversity: Students recognize and value racial, ethnic, cultural,gender, and
individual commonalities and differences; they respect gibeple's points of view.

o Consideration and Compassion: Students treat themselves and others with care apdate they
build trusting relationships; they help, care for, and shéreone another.

o Collaboration: Students work well with others, give and accept constrictiticism, try to be fair,
and try to solve problems in a reasonable, peaceful manner.

o Sdf-Direction: Students check their own work, invite the critical respafsothers, and make
appropriate adjustments.

0 Perseverance: Students work hard until the job is done right, and arematihen the answers do
not come quickly.

o Initiative: Students try new things, take reasonable risks, andtrefietheir successes and mistakes.

o Courage: Students stand up for their rights and the rights of stinea positive manner that shows
self-respect and respect for others; they resist harméskspre.

0 Responsibility: Students demonstrate personal responsibility and purswetanpgoals for
themselves and their schools.



PERFORMANCE STANDARDS. HIGH SCHOOL MATH

All Courses

Students are expected to earn a passing grade (leve802t80%, D- to A+) on the tests, products and
assignments required by their teacher, including any stéjeatassessments that may be developed and
administered by each school.

Citywide Assessments

Math: Students are expected to earn a passing grade (le#e802100%, D- to A+) on:
1. Citywide, BPS Math Tasks administered each marlking t

2. Citywide, BPS mid- and end-of-year assessments inemmitics

Performance on these assessments should be factorstli¢ots’ final grades.

Reading: Reading skills are essential to success on the citywsksaments and MCAS. Students are also
expected to meet minimum competency benchmarks on theaStb®eading Inventory as a condition of
promotion from grade 9 and in preparation for the MCAS.chiess of all subjects are responsible for
helping students develop and practice the comprehension stsdisigié below, applied to subject area
content, to assist in students’ development as skilfadlers, learners, and mathematicians.
Students will:

0 Read, write, and think a lot about topics and ideas pbrtance to the curriculum.

Set goals or purposes for their learning.

Make personal connections between the content and other knowledgzperiences.
Ask questions as they read word problems.

Clarify the meaning of words or content they don’t undetstan

Listen or watch for important elements, principlescancepts.

Create visual images of the content and problems theyuahrg.

Make predictions, inferences and judgments.

Consider content and problems from a variety of perismsct

Create ongoing summaries or syntheses of their learning.

Build on their understandings by sharing and discussing thenothigns.
Assess their learning and make mid-course corrections.

O OO OO OO0 OO0 O0oOOo

M assachusetts Compr ehensive Assessment System (M CAYS)
Grade 10: Students are expected to earn a passing score (B¢gisn theMCAS Mathematicassessment
administered in the spring. Performance on this assassneot factored into a student’s final grade.

Grades 11-12: Students who have yet to pass the MCAS are expectedta @assing score (levels 2-4)
on theMathematicsassessment administered in the winter (make-up tesprimig. Performance on this
assessment is not factored into a student’s finalegra



MATHEMATICS. ALGEBRA 1A, COURSE 45A

e

Number Sense and Operations: .l
Students will...

0 Understand numbers and ways of representing numbers, relationships amongs)@amderumber
systems

0 Understand meanings of operations and how they relate to one another.

o Compute fluently and make reasonable estimates.

They will...

0 Understand numbers, ways of representing numberspralhips among numbers.

0 Understand meanings of operations and how they relate @natleer.

o0 Compute fluently and make reasonable estimates.

o Identify and use the properties of operations on real pusnincluding the associative,
commutative, and distributive properties; the existend¢keofdentity and inverse elements for
addition and multiplication; the existence 8fmoots of positive numbers for any positive integer n;

0 Express and simplify numerical expressions involving realbarm

o Understand and demonstrate algebraically and graphicallyl#t®nship between operations and
their inverses, including exponential.

0 Use estimation to judge the reasonableness of resultsnpfutations and of solutions to problems
involving real numbers.

0 Express real numbers in fractional and radical formv@bas in exponential form using integral and
fractional exponents.

0 Use logical reasoning as well as estimation and mentgh@tion to determine the validity of a

solution in algebraic, and statistical problems.

Data Analysis, Statistics and Probability
Students will...

(0]

0]
(0]
(0]

Formulate questions that can be addressed with data and collect, organizésplag relevant
data to answer them.

Select and use appropriate statistical methods to analyze data.

Develop and evaluate inferences and predictions that are based on data.

Understand and apply basic concepts of probability.

They will...

(0]

o

Formulate questions that can be answered with dataalect, organize and display relevant data to
answer them.

Select and use appropriate statistical methods to anayae d

Develop and evaluate inferences and predictions that aed baglata.

Select, create, and interpret an appropriate grapl@pegsentation (e.g., scatterplot, table, stem-and-
leaf plot, box-and-whisker plot, circle graph, line grapid Bne plot) for a set of data and use
appropriate statistics (e.g., mean, median, range, add)nio communicate information about the
data. Use these notions to compare different sets aof data

Collect and graph data (using graphing calculators acdfoputers when appropriate) and express
relationships between variables, both verbally and symbiglical

Collect, organize, and analyze data from real probiesimy graphing calculators and other
technology to create tables and graphs.
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o

Approximate a line of best fit (trend line) given a detlata (e.g., scatterplot). Use technology when
appropriate.

Use scatter plots of sets of data points to graph afibest fit.

Use the basic set of operations with the help of Venn aliagr

Solve counting problems using Venn diagrams.

Describe and explain how the relative sizes of a sampléhampopulation affect the validity of
predictions from a set of data.

Understand and apply basic concepts of probability.

Use tree diagrams, tables, organized lists, basic caabons (“fundamental counting principle”),
and area models to compute probabilities for simple compoterds e.g., multiple coin tosses or
rolls of dice.

Carry out probability experiments, discuss the results.

Conduct experiments to determine experimental probabiliiéxanstruct a table to establish
theoretical

Patter ns, Relations and Algebra

Students will...

0 Understand patterns, relations, and functions

0 Represent and analyze mathematical situations and structures using agsiméols.

0 Use mathematical models to represent and understand quantitativemslaps.

0 Analyze change in various contexts.

They will...

0 Represent and analyze mathematical situations andwssietsing algebraic symbols.

0 Use mathematical models to represent and understand gtiaatielationships.

0 Analyze change in various contexts.

o Describe, complete, extend, analyze, generalize, anct@esite variety of patterns, including
iterative, recursive (e.g., Fibonacci Numbers), and lifiactional relationships.

0 Use properties of the real number system to judge thatyadidequations and inequalities, to prove
or disprove statements, and to justify every step in aeseml argument.

0 Translate between different representations of funcaoasrelations: graphs, equations, point sets,
and tabular.

o Demonstrate an understanding of the relationship betweeusagpresentations of a line.

0 Determine a line’s slope and x- and y-intercepts frorgrigph or from a linear equation that
represents the line. Find a linear equation describing &réimea graph or a geometric description
of the line, e.g., by using the “slope y-intercept” forazul

o Explain the significance of a positive, negative, zero, detined slope.

o Find linear equations that represent lines parallel iwendine and through a point, e.g., by using
the “point-slope” form of the equation.

0 Solve equations apply to the solution of everyday problems.

Discussion, Presentation, Composition
Students will be able to...

(0]

(0]
(0]
(0]

Use agreed upon rules to participate in discussions indadjemall groups.
Express ideas in an organized way.

Explain their mathematical thinking in writing.

Maintain a system for collecting, referring to, ahdisng their work.



MATHEMATICS:. ALGEBRA, COURSE 451

Number Sense and Oper ations
Students will...

(0]

(0]
(0]

Understand numbers and ways of representing numbers, relationships amongsyaméerumber
systems.

Understand meanings of operations and how they relate to one another.
Compute fluently and make reasonable estimates.

They will...

(0]

o

o

Understand numbers, ways of representing numberspralhips among numbers, and number
systems.

Understand meanings of operations and how they relate @natieer.

Compute fluently and make reasonable estimates.

Identify and use the properties of operations on real eusnincluding the associative,
commutative, and distributive properties; the existendkeofdentity and inverse elements for
addition and multiplication; the existence 8fmots of positive numbers for any positive integer n;
and the inverse relationship between taking theoot of and the ipower of a positive real
number.

Recognize when and how to apply the field properties in problesmg real numbers.

Express and simplify numerical expressions involving realoars

Pose and solve problems using operations on whole nunmteggers, rational, irrational, and
complex numbers.

Simplify numerical expressions, including those involving fpasiinteger exponents or the absolute
value, e.g.3(2' - 1)= 45, 4|3-§+ 6= 14; apply such simplifications in the solution of problems.

Express and simplify numerical expressions involving realoars
Find the approximate value for solutions to problems involvingrequests and cube roots without
the use of a calculator. e.g/3* -1=2.8.

Understand and demonstrate algebraically and graphicallyl#ti®nship between operations and
their inverses, including exponential.

Use estimation to judge the reasonableness of resultsnpfutations and of solutions to problems
involving real numbers.

Data Analysis, Statistics and Probability

Students will...

o Formulate questions that can be answered with dataalect, organize and display relevant data to
answer them.

0 Select and use appropriate statistical methods to anayae d

o Develop and evaluate inferences and predictions that aed balata.

0 Select, create, and interpret an appropriate grapl@pegdsentation (e.g., scatterplot, table, stem-and-
leaf plot, box-and-whisker plot, circle graph, line grapid Bne plot) for a set of data and use
appropriate statistics (e.g., mean, median, range, add)nio communicate information about the
data. Use these notions to compare different sets aof data

0 Use logical reasoning as well as estimation and mentgduiations to determine the validity of a

solution in algebraic, geometric, and statistical problems.



Collect, organize, analyze and graph data from redl@mts (using graphing calculators and/or
computers when appropriate) and express relationships betwigrias verbally, graphically and
symbolically.

Collect, organize, and analyze data from real probiesimy graphing calculators and other
technology to create tables and graphs.

Approximate a line of best fit (trend line) given a detlata (e.g., scatterplot). Use technology when
appropriate.

Describe and explain how the relative sizes of a sampléhampopulation affect the validity of
predictions from a set of data.

Patter ns, Relations and Algebra:

Students will...

0 Understand patterns, relations, and functions.

0 Represent and analyze mathematical situations and structures using agsimméols.

0 Use mathematical models to represent and understand quantitativemslaps.

0 Analyze change in various contexts.

They will...

0 Represent and analyze mathematical situations andwstsietsing algebraic symbols.

0 Use mathematical models to represent and understand gtiaatielationships.

0 Analyze change in various contexts.

o Describe, complete, extend, analyze, generalize, anct@esite variety of patterns, including
iterative, recursive linear, quadratic, functional relatjps.

o Demonstrate an understanding of relations and functiondifidére domain, range, dependent, and
independent variables of functions.

0 Translate between different representations of funcaoasrelations: graphs, equations, point sets,
and tabular.

o Demonstrate an understanding of the relationship betweeusagpresentations of a line.
Determine a line’s slope and x- and y-intercepts frorgriggh or from a linear equation that
represents the line. Find a linear equation describing &réinea graph or a geometric description
of the line, e.g., by using the “slope y-intercept” forasulExplain the significance of a positive,
negative, zero, or undefined slope.

o Find linear equations that represent lines either perpendmugarallel to a given line and through
a point, e.g., by using the “point-slope” form of the etqmat

0 Solve equations and apply to the solution of problems.

o Evaluate exponential functions and compare the effectsfefelit growth rates.

o Describe compounding situations using exponential functions.

o Evaluate exponential functions and draw their graphs wiftaphing calculator. Construct examples
of functions on finite sets using diagrams and tables.

o Describe a sequence recursively and use that descriptishite terms with a graphing calculator

o Describe a sequence algebraically and use that desciiptiioal specific terms.

o Identify and describe real world examples of step functions

0 Explain restrictions on the domains of functions.

0 Use graphs to represent functions and to find imagesroéaoh elements.

0 Interpret graphs of step function in real world sitoiadi



Discussion, Presentation, Composition
Students will be able to...
0 Use agreed upon rules to participate in discussions indandyemall groups.

0 Express ideas in an organized way.
0 Explain their mathematical thinking in writing.
0 Maintain a system for collecting, referring to, ahdsng their work.



MATHEMATICS: ALGEBRA /GEOMETRY, COURSE 452

Number Sense and Operations:

Students will... :

0 Understand numbers and ways of representing numbers, relationships amongs)@amderumber
systems.

0 Understand meanings of operations and how they relate to one another.
o Compute fluently and make reasonable estimates.

They will...
0 Understand numbers, ways of representing numberspralhips among numbers.

0 Understand meanings of operations and how they relate @natleer.

o0 Compute fluently and make reasonable estimates.

o Identify and use the properties of operations on real pusnincluding the associative,
commutative, and distributive properties; the existend¢keofdentity and inverse elements for
addition and multiplication; the existence 8fmots of positive numbers for any positive integer n.

0 Express and simplify numerical expressions involving realbarm

o Understand and demonstrate algebraically and graphicallyl#t®nship between operations and
their inverse8, including exponential.

0 Use estimation to judge the reasonableness of resultsnpfutations and of solutions to problems
involving real numbers.

0 Express real numbers in fractional and radical formv@bas in exponential form using integral and
fractional exponents.

0 Use logical reasoning as well as estimation and mentgduiation to determine the validity of a
solution in algebraic, and statistical problems.

Patter ns, Relations and Functions:
Students will...
0 Understand patterns, relations, and functions

Represent and analyze mathematical situations andusesiaising algebraic symbols.

Use mathematical models to represent and understand gtia@tielationships.

Analyze change in various contexts.

They will...

Represent and analyze mathematical situations includmgejeic situations and structures using

algebraic symbols.

0 Use mathematical models to represent and understand gtiaatielationships including geometric
relationships.

0 Analyze change in various contexts.

o Describe, complete, extend, analyze, generalize, anct@esite variety of patterns, including
iterative, recursive linear, quadratic, functional relatjps.

o Demonstrate an understanding of relations and functiondifidére domain, range, dependent, and
independent variables of functions.

0 Translate between different representations of funcaoasrelations: graphs, equations, point sets,
and tabular.

o Demonstrate an understanding of the relationship betweeusagpresentations of a line.

Determine a line’s slope and x- and y-intercepts frorgriggh or from a linear equation that

represents the line. Find a linear equation describing &réinea graph or a geometric description

O O O O O
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of the line, e.g., by using the “slope y-intercept” forasulExplain the significance of a positive,
negative, zero, or undefined slope.

Find linear equations that represent lines either perpendmugarallel to a given line and through
a point, e.g., by using the “point-slope” form of the etumat

Solve equations and apply to the solution of problems includiogeteic problems.

Evaluate exponential functions and compare the effectsfefelit growth rates.

Describe compounding situations using exponential functions.

Evaluate exponential functions and draw their graphs wagtaphing calculator. Construct examples
of functions on finite sets using diagrams and tables.

o Describe a sequence recursively and use that descriptishite terms with a graphing calculator

o Describe a sequence algebraically and use that desciiptiiowl specific terms.

o Identify and describe real world examples of step functions

0 Explain restrictions on the domains of functions.

0 Use graphs to represent functions and to find imagesroéaoh elements.

0 Interpret graphs of step function in real world sitoiadi

Geometry
Students will...

0 Analyze characteristics and properties of two- and three-dimensional gensigtpes and develop
mathematical arguments about geometric relationships.

0 Specify locations and describe spatial relationships using coordinate ggasmneitother
representational systems.

0 Apply transformations and use symmetry to analyze mathematical situations

0 Use visualization, spatial reasoning, and geometric modeling to podtdems.

They will...

o Identify figures using properties of sides, angles, andbdizlg. Identify the figures’ type(s) of
symmetry.

o Draw the results, and interpret transformations garés in the coordinate plane, e.g., translations,
reflections, rotations, scale factors, and the restissiccessive transformations. Apply
transformations to the solution of problems.

0 Recognize special types of polygons (e.g., isosceles trameallelograms, and rhombuses).
Apply properties of sides, diagonals, and angles in spgaigdons; identify their parts and special
segments (e.g., altitudes, mid-segments); determine intargdes for regular polygons. Draw and
label sets of points such as line segments, rays, ahesciletect symmetries of geometric figures.

o Draw congruent and similar figures using a compassghktege, protractor, and other tools such as
computer software. Make conjectures about methods of construcligstify the the conjectures by
logical arguments.

0 Use compass and straightedge to measure geometric figarésgto degree of accuracy

o Draw congruent and similar figures using a compassghkteage, protractor, or computer software.
Make conjectures about methods of construction. Justify theatorgs by logical arguments.

0 Recognize and solve problems involving angles formed by transvefsalplanar lines. Identify
and determine the measure of central and inscribed aanglietheir associated minor and major arcs.
Recognize and solve problems associated with radii, chemndsarcs within or on the same circle.

o ldentify congruence and similarity correspondences and girepef the figures to find missing
parts of geometric figures, and provide logical justifimati

0 Solve simple triangle problems using the triangle angle sopepty and/or the Pythagorean

Theorem.
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0 Use the properties of special triangles (e.g. isoscetguilateral, 30-60-90, 45-45-90) to solve
everyday problems.

0 Using rectangular coordinates, calculate the midpointegrhents, slopes of lines, and distances
between two points. Apply the results of these calculatmfiad the solution to everyday
problems.

o Demonstrate an understanding of the relationship betweeusagpresentations of a line.
Determine a line’s slope and x- and y-intercepts frorgriggh or from a linear equation that
represents the line. Find a linear equation describing &réinea graph or a geometric description
of the line, e.g., by using the “point-slope” or “slopentercept” formulas. Explain the significance
of a positive, negative, zero, or undefined slope.

o Find linear equations that represent lines either perpendmugarallel to a given line and through
a point, e.g., by using the “point-slope” form of the etqumt

o Explore and use properties of parallel and perpendicular bises;tors of angles and segments,
triangles and circles through constructions.

0 Using rectangular coordinates, calculate midpoints of satgnslopes of lines and segments, and
distances between two points, and apply the resulketsdiutions of problems

o Find linear equations that represent lines either perpendmugarallel to a given line and through
a point, e.g., by using the “point-slope” form of the etqumat

o Draw the results, and interpret transformations guarés in the coordinate plane, e.g., translations,
reflections, rotations, scale factors, and the restisiccessive transformations. Apply
transformations to the solutions of problems.

M easur ement

Students will...
o Understand measurable attributes of objects and the units, systemmoaerdses of measurement.
0 Apply appropriate techniques, tools, and formulas to determine measuseme

They will...

o Calculate perimeter, circumference, and area of congeometric figures such as parallelograms,
trapezoids, circles, and triangles.

0 Use diagrams, models, and other manipulatives to deterngtieods of finding relationships and
measurements of the two and three dimensional shapes.

0 Relate changes in the measurement of one attribute ofi@st tochanges in other attributes, e.g.,
how changing the radius or height of a cylinder affects itaisearérea or volume Describe the
effects of approximate error in measurement and roundimgeassurements and on computed
values from measurements.

0 Use appropriate measurement tools along with calculatdre@nputers to solve problems in

science, technology, consumer education, and other areasla

Data Analysis, Statistics, and Probability
Students will...

(0]

(0]
(0]
(0]

Formulate questions that can be addressed with data and collect, organizésplag relevant
data to answer them.

Select and use appropriate statistical methods to analyze data.
Develop and evaluate inferences and predictions that are based on data.
Understand and apply basic concepts of probability.

They will...

(0]

Use the basic set of operations with the help of Venn aliagr

12



Solve counting problems using Venn diagrams.
Solving counting problems using Venn diagrams.

Describe and explain how the relative sizes of a sampléhampopulation affect the validity of
predictions from a set of data.

Understand and apply basic concepts of probability.

Use tree diagrams, tables, organized lists, basic cambins (“fundamental counting principle”),
and area models to compute probabilities for simple compoterdse e.g., multiple coin tosses or
rolls of dice.

Carry out probability experiments, discuss the results.

Conduct experiments to determine experimental probabiliiéxanstruct a table to establish
theoretical.

Discussion, Presentation, Composition
Students will be able to...

(0]

(0]
(0]
(0]

Use agreed upon rules to participate in discussions indaaysmall groups.
Express ideas in an organized way.

Explain their mathematical thinking in writing.

Maintain a system for collecting, referring to, ahdisng their work.

13



MATHEMATICS. GEOMETRY, COURSE 454

Number Sense and Oper ations
Students will... L —
0 Understand numbers and ways of representing numbers, relationships amongs)@amderumber
systems.
0 Understand meanings of operations and how they relate to one another.
o Compute fluently and make reasonable estimates.

They will...
o0 Understand numbers, ways of representing numbers g&itnships among numbers.

0 Understand meanings of operations and how they relate @natleer.

o0 Compute fluently and make reasonable estimates.

o Identify and use the properties of operations on real pusnincluding the associative,

commutative, and distributive properties; the existendkeofdentity and inverse elements for

addition and multiplication; the existence 8fmoots of positive numbers for any positive integer n.

Express and simplify numerical expressions involving realoars

0 Use estimation to judge the reasonableness of resultsnpfutations and of solutions to problems
involving real numbers.

0 Express real numbers in fractional and radical form.

0 Use logical reasoning as well as estimation and mentgduiation to determine the validity of a
solution in algebraic, geometric, and statistical problems.

o

Patter ns, Relations and Functions
Students will...
0 Understand patterns, relations, and functions.

0 Represent and analyze mathematical situations and structures using agsimols.
0 Use mathematical models to represent and understand quantitativemslaps.
0 Analyze change in various contexts.

They will...
0 Represent and analyze geometric situations and structiumgsalgebraic symbols.

o Use mathematical models to represent and understand gtia@tgeometric relationships.
0 Analyze change in various contexts.
0

Use properties of the real number system to judge thatyadfdequations and inequalities, to prove
or disprove geometric statements, and to justify evepyista sequential, geometric argument.

0 Translate between different geometric and algebraic regegigms of functions and relations:
graphs, equations, point sets, and tabular.

o Demonstrate an understanding of the relationship betweeusagpresentations of a line.

o0 Determine a line’s slope and x- and y-intercepts frorgrigph or from a linear equation that
represents the line. Find a linear equation describing &réinea graph or a geometric description
of the line, e.g., by using the “slope y-intercept” forazul

o Explain the significance of a positive, negative, zero, detined slope.

o Find linear equations that represent lines parallel iwendine and through a point, e.g., by using
the “point-slope” form of the equation.

0 Solve equations apply to the solution of everyday geometridgimsb

14



Data Analysis, Statistics, and Probability
Students will...
o Formulate questions that can be addressed with data and collect, organizéisplag relevant
data to answer them.

0 Select and use appropriate statistical methods to analyze data.
o Develop and evaluate inferences and predictions that are based on data.
0 Understand and apply basic concepts of probability.

They will...
0 Use the basic set of operations with the help of Venn alagr

0 Solve counting problems using Venn diagrams.

0 Solving counting problems using Venn diagrams.

0 Describe and explain how the relative sizes of a samplé¢h@population affect the validity of

predictions from a set of data.

Understand and apply basic concepts of probability.

0 Use tree diagrams, tables, organized lists, basic catbins (“fundamental counting principle”),
and area models to compute probabilities for simple compoterdse e.g., multiple coin tosses or
rolls of dice.

o Carry out probability experiments, discuss the results.

o Conduct experiments to determine experimental probabilitésanstruct a table to establish
theoretical

o

Geometry
Students will...

0 Analyze characteristics and properties of two- and three-dimensional gensigtpes and develop
mathematical arguments about geometric relationships.

0 Specify locations and describe spatial relationships using coordinate ggasneitother
representational systems.

0 Apply transformations and use symmetry to analyze mathematical situations

0 Use visualization, spatial reasoning, and geometric modeling to podtdems.

They will...

o ldentify figures using properties of sides, angles, ancodig. Identify the figures’ type(s) of
symmetry.

o Draw the results, and interpret transformations guarés in the coordinate plane, e.g., translations,
reflections, rotations, scale factors, and the restisiccessive transformations. Apply
transformations to the solution of problems.

0 Recognize special types of polygons (e.g., isosceles tramgfeallelograms, and rhombuses).
Apply properties of sides, diagonals, and angles in spgaigdgons; identify their parts and special
segments (e.g., altitudes, midsegments); determine ingargbes for regular polygons. Draw and
label sets of points such as line segments, rays, ahesciletect symmetries of geometric figures.

o Apply congruence and similarity correspondences and propeftike figures to find missing parts
of geometric figures and to provide logical justifications.

o Draw congruent and similar figures using a compassghktedge, protractor, and other tools such as
computer software. Make conjectures about methods of constaucligstify the conjectures by
logical arguments.

0 Use compass and straightedge to measure geometric figarésgto degree of accuracy

o Draw congruent and similar figures using a compassghkteage, protractor, or computer software.
Make conjectures about methods of construction. Justify theatorgs by logical arguments.
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0 Recognize and solve problems involving angles formed by transvefsalplanar lines. Identify
and determine the measure of central and inscribed aangletheir associated minor and major arcs.
Recognize and solve problems associated with radii, chemdsarcs within or on the same circle.

0 Apply properties of angles, parallel lines, arcs, ratligrds, tangents and secants to solve everyday
problems.

0 Solve simple triangle problems using the triangle angle sopepty and/or the Pythagorean
Theorum.

0 Use the properties of special triangles (e.g. isoscetguilateral, 30-60-90, 45-45-90) to solve
everyday problems.

0 Using rectangular coordinates, calculate the midpointegrhents, slopes of lines, and distances
between two points. Apply the results of these calculatmfiad the solution to everyday
problems.

o Demonstrate an understanding of the relationship betweeusagpresentations of a line.
Determine a line’s slope and x- and y-intercepts frormgragph or from a linear equation that
represents the line. Find a linear equation describing &réinea graph or a geometric description
of the line, e.g., by using the “point-slope” or “slopentercept” formulas. Explain the significance
of a positive, negative, zero, or undefined slope.

o Find linear equations that represent lines either perpendmugarallel to a given line and through
a point, e.g., by using the “point-slope” form of the etqumat

o Explore and use properties of parallel and perpendicular bises;tors of angles and segments,
triangles and circles through constructions.

0 Using rectangular coordinates, calculate midpoints of satgnslopes of lines and segments, and
distances between two points, and apply the resulketsdiutions of problems

o Find linear equations that represent lines either perpendmugarallel to a given line and through
a point, e.g., by using the “point-slope” form of the et

o Draw the results, and interpret transformations garés in the coordinate plane, e.g., translations,
reflections, rotations, scale factors, and the restisiccessive transformations. Apply
transformations to the solutions of problems.

o Demonstrate an understanding of the relationship between geoamet algebraic representations
of circles.

0 Apply algebraic and geometric principles and practices to sseeyday problems involving
circles.

o Demonstrate the ability to visualize solid objects an@tognize their projections and cross
sections.

M easur ement

Students will...
o Understand measurable attributes of objects and the units, systemmoaerdses of measurement.
0 Apply appropriate technigues, tools, and formulas to determine measuseme

They will...

o Calculate perimeter, circumference, and area of congeometric figures such as parallelograms,
trapezoids, circles, and triangles.

0 Use diagrams, models, and other manipulatives to deterngtieods of finding relationships and
measurements of the two and three-dimensional shapes.

0 Relate changes in the measurement of one attribute ofi@st tochanges in other attributes, e.g.,

how changing the radius or height of a cylinder affects itaisearérea or volume Describe the
effects of approximate error in measurement and roundimgeassurements and on computed
values from measurements.
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0 Relate geometric and algebraic representations of limaglescurves, and conic sections.

0 Use appropriate measurement tools along with calculatdre@nputers to solve everyday
geometric problems in science, technology, consumer educatidrgther areas as well.

Discussion, Presentation, Compaosition:
Students will be able to...
0 Use agreed upon rules to participate in discussions indandyemall groups.

0 Express ideas in an organized way.
0 Explain their mathematical thinking in writing.
0 Maintain a system for collecting, referring to, ahdsng their work.
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M athematics: Advanced Algebra, Course 456

Number Sense and Operations: \\_
Students will... =
0 Understand numbers and ways of representing numbers, relationships amongs)@amderumber
systems.

0 Understand meanings of operations and how they relate to one another.
o Compute fluently and make reasonable estimates.

They will...
o Define complex numbers (e.g., a H &nd operations on them, in particular, addition, subtract
multiplication, and division. Relate the system of complernbers to the systems of real and
rational numbers.

o Simplify numerical expressions with powers and roots;tional and negative exponents.

Patter ns Relations and Algebr a:
Students will...
0 Understand patterns, relations, and functions.
0 Represent and analyze mathematical situations and structures using agsimméols.
0 Use mathematical models to represent and understand quantitativemslaps.
0 Analyze change in various contexts.

They will...
o Describe, complete, extend, analyze, generalize, anct@esite variety of patterns, including
iterative and recursive patterns.

o ldentify arithmetic and geometric sequences and finitaragtic and geometric series. Use the
properties of such sequences and series to solve prolhetnsling finding the formula for the
general term and the sum, recursively and explicitly.

Demonstrate an understanding of the binomial theorem; ustné solution of problems.

Demonstrate an understanding of polynomial and rational functions

Apply polynomial and rational functions to solve “real worlddiplems.

Demonstrate an understanding of the exponential and logarithngitons.

Apply exponential and logarithmic functions to solve “neatld” problems.

Perform operations on functions, including composition.

Find inverses of functions.

Given algebraic, numeric and/or graphical representatiensgnize functions as polynomial,

rational, logarithmic, or exponential.

o Find solutions to quadratic equations (with real coeffisiemd real or complex roots) and apply to
the solutions of problems.

0 Solve a variety of equations and inequalities using algehyeaphical, and numerical methods,
including the quadratic formula; use graphing calculatrielogy where appropriate. Include
polynomial, exponential, and logarithmic functions; expressiowgving the absolute values; and
simple rational expressions.

0 Use matrices to solve systems of linear equations; apphe solution of everyday problems.

0 Use symbolic, numeric, and graphical methods to solversigsbf equations and/or inequalities
involving algebraic, exponential, and logarithmic expressionstaestmology where appropriate.

o Solve everyday problems that can be modeled using polynomiahakexponential, logarithmic,
and step functions, absolute values and square roots. Appippriate graphical, tabular, or

O OO O O o0 o0 o
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symbolic methods to the solution. Include growth and decaigtiogrowth; joint (e.g., | = Prt, y =
k(ws + W), and combined (F = G@my)/d?) variation.

0 ldentify maximum and minimum values of functions in singteations; apply to the solution of
everyday problems.

o Describe the translations and scale changes of a givetidif(x) resulting from substitutions for
the various parameters a, b, ¢, and d in y (& + c/b)) + d. In particular, describe the effect of
such changes on polynomial, rational, exponential, and logécifamctions.

Geometry
Students will...

0 Analyze characteristics and properties of two-dimensional and three-donahgeometric shapes
and develop mathematical arguments about geometrical relationships.

0 Specify locations and describe spatial relationships using coordinate ggasmeitother
representational systems.

0 Apply transformations and use symmetry to analyze mathematical situations

0 Use visualization, spatial reasoning, and geometric modeling to podtéems.

They will...

o Define the sine, cosine, and tangent of an acute angle. Apgig solution of problems.

o0 Find values of trigonometric functions for acute angles.

0 Solve everyday problems involving right triangles.

o Derive and apply basic trigonometric identities (e.g?fsincos$d = 1, tafid + 1 = setd) and the
laws of sines and cosines.

0 Relate geometric and algebraic representations of limaglescurves, and conic sections.

o0 Change radian measure to degree measure and vice versa.

0 Identify coterminal angles.

o Find values of trigonometric functions for general angles.

0 Use reference angles to find the values of trigonometrictifurs.

0 Solve everyday problems using the Law of Sines and the L&@shes.

Data Analysis, Statistics, and Probability:
Students will...

(0]

0]
0]
0]

Formulate questions that can be addressed with data and collect, organizésplag relevant
data to answer them.

Select and use appropriate statistical methods to analyze data.
Develop and evaluate inferences and predictions that are based on data.
Understand and apply basic concepts of probability.

They will:

(0]

o

O O O o

Select an appropriate graphical representation for @ setta and use appropriate statistics (e.g.,
quartile or percentile distribution) to communicate infoioragibout the data.

Find measures of variation for a set of data

Use combinatorics (e.g., “fundamental counting prin¢gigdermutations, combinations) to compute
probabilities of compound events and solve other problems; clseolegy as appropriate.

Find the probability of two independent events; of two deperelanits.

Solve everyday problems involving the probability of independentmerdkent events.
Determine whether a set of data appears to be normalijpdised of skewed.

Solve everyday problems involving normally distributed data.
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Discussion, Presentation, Composition:
Students will be able to...
» Use agreed upon rules to participate in discussions indandyemall groups.
* Express ideas in an organized way.
* Explain their mathematical thinking in writing.
* Maintain a system for collecting, referring to, ahdsng their work.
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