Introduction

The following curricular materials are the work of

many District of Columbia teachers and administrators,
who were committed to developing useful tools to help
teachers understand and effectively use the school
district's new learning standards. The Office of Academic

Services oversaw the development of this guide.

The learning standards specify what students should
know and be able to do as learners at the end of

each grade level or course. Students are held responsible
for learning standards listed at earlier grades, as

well as for those listed at their current grade. The learning
standards are now driving all instruction, assessment, and

staff development.

The District of Columbia Public Schools does not discriminate in its programs and
activities on the basis of race, color, religion, national origin, sex, age, marital sta-
tus, personal appearance, sexual orientation, family responsibilities, matriculation,
political affiliation, disability, source of income, or place of residence or business.
Discrimination will not be tolerated and persons engaging in such will be subject to
disciplinary action.

Organization of the Document

This grade-level curriculum guide is a companion
to the pre-K through grade 12 standards document
for mathematics, which allows teachers, students,
administrators, parents, and others to see the
learning standards across o// the grades. With that
guide, for instance, a 3rd grade teacher can see
which standards the student should have mastered
in grade 2 and earlier — and which standards will
need to be mastered in grade 4 and beyond.

This guide, by contrast, looks only at the standards
for a single grade, but it adds additional depth to
help teachers know, teach, and assess the stan-
dards. It is divided into three sections:

Section 1: Knowing the Standards

= This section contains the mathematics learning
standards for this grade, supplemented by brief
examples of learning activities that further
clarify the meaning of the standards.

Section 2: Teaching the Standards

= This section contains scope and sequence,
which groups the learning standards into vari-
ous units and suggests when during the school
year those standards should be taught.

m  For each unit, we also have included a list of
the resources the teacher might use to teach
the standard, including the grade-level textbook
and supplementary materials (print and online).

Section 3: Assessing the Standards

= This section contains sample test items, mainly
drawn from the Massachusetts Comprehensive
Assessment System (MCAS) and the National
Assessment of Educational Progress (NAEP).
These test questions will help teachers, stu-
dents, and others better understand how the
learning standards will be measured. Because
DC’s learning standards are based on those
from Massachusetts, MCAS test items are espe-
cially relevant. The NAEP test, given only in 4th,
8th, and 12th grades, is considered to be the
country's most respected and rigorous test.
The federal No Child Left Behind law requires
that it be administered every other year in
grades 4 and 8.
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This guide is a work in progress. Teachers, adminis-
trators and curriculum writers will be developing

and disseminating additional material for Sections 2
and 3 as the school year continues.

For additional information about these materials,
please contact the Office of Academic Services
at 202-442-5599.

This curriculum guide was developed in June-July 2005
by groups of DCPS teachers under the direction of
StandardsWork, Inc., and the Office of Academic
Services. We are very grateful for their assistance.

Team members and the schools they represent are:

Pre-Algebra:
Alesia Slocumb-Bradford, Jefferson
Dominador V. Pagulayan, M.M. Washington

Algebra I:

Cheryl Norgrove-Gooding, Banneker
Dominador V. Pagulayan, M.M. Washington
LeShaun Quander-Mosley, Terrell

In addition, many examples of the learning
activities in Section 1 were adapted from material
from Massachusetts, Indiana, and California.

About the Mathematics Standards

The mathematics learning standards for prekinder-
garten through grade 8 are organized by grade
level and presented in five strands. High school
standards are organized by course.

Each learning standard in every grade or course has
a unique identifier that consists of;

m  Crade level: Pre-K, K, 1, 2, 3, etc., or course Al =
Algebra I; G = Geometry; All = Algebra II; PS =
Probability and Statistics; and PCT = Precalculus
and Trigonometry

= Strand: NSO = Number Sense and Operations;
PRA = Patterns, Relations, and Algebra; G =
Geometry; M = Measurement; and DASP = Data
Analysis, Statistics, and Probability

m  Substrand (in some cases): The Number Sense
and Operations strand, for instance, has four
substrand categories: Number Sense (NSO-N),
Fractions, Decimals, and Percents (NSO-F),
Estimation (NSO-E), and Computation and
Operations (NSO-C).

m Standard number: 1, 2, 3, 4, 5, etc.

For example, standard 4.G.6 is the sixth standard of
the Geometry strand in grade 4. Standard ALLN.12 is
the twelfth standard of the Number Sense and
Operations strand in the Algebra | course.

The five strands for prekindergarten through grade
8 are:

= Number Sense and Operations

Patterns, Relations, and Algebra
Geometry

Measurement

Data Analysis, Statistics, and Probability

The standards for grades 9 through 12 are organ-
ized under the following discipline headings:

= Algebra |

Geometry

Algebra Il

Probability and Statistics
Precalculus and Trigonometry

To allow schools and teachers flexibility, the stan-
dards do not mandate that a particular high school
course be initiated and completed in a single grade.
For example, students could take Geometry in grade
9, 10, or 11, depending on the preferred sequence
of course offerings at each high school, but all stu-
dents are required to take Algebra | and Geometry
in order to graduate. We stress that the content
included in middle school through the high school
courses of Algebra | and Geometry represents a
minimum,; it defines what will be assessed and
what will be required for graduation. Students must
have the opportunity to learn significantly more,
including the opportunity to study proper algebra
in grade 8 — if not in grade 7 — as do students in
Singapore and Japan.
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ALGEBRA | STANDARDS AND LEARNING ACTIVITIES

Algebra |

NUMBER SENSE AND OPERATIONS INDICATORS

Note: Standards A1.N.1-4 constitute a review of arithmetic material that should be familiar already from the earlier grades.

ALN.1. Use the properties of operations on real numbers, including the associative, commutative, identity,
and distributive properties, and use them to simplify calculations.

Example: Write an equation that matches the following description of a calculation:

You'll get 57 if you start with 3, add 13, divide by 2 and then take the reciprocal.

Example: Simplify the following expression:

AlN.2. Simplify numerical expressions, including those involving integer exponents or the absolute value
(e, 3(24 - 1) = 45, 4|3 - 5| + 6 = 14); apply such simplifications in the solution of problems.

Example: Simplify the following expression: |3—5
2. —
(3-5Y)

AlN.3. Calculate and apply ratios, proportions, rates, and percentages to solve a range of consumer
and practical problems.
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Example: Your current job pays $770 per week. What will your new pay be if you receive a 4% raise?

Example: Airlines know from experience that 3% of the tickets sold for a flight will be “no shows.” How many tickets should the
company sell if it wants to fill every seat on a plane that has 130 seats?

Example: The current model for a rectangular television screen is 20 inches wide and 15 inches high. The new model is advertised
as having an area that is 15% larger than the old model. Assume that the ratio of width to height remains the same and find the
dimensions for the new model.

AILN.4. Use estimation to judge the reasonableness of results of computations and of solutions to problems involving
real numbers, including approximate error in measurement and the approximate value of square roots. (Reminder: This
is without the use of calculators.)

Example: Estimate. B=17

Example: Explain how to use the fact that /3 is approximately 1.7 to show that <[48 is approximately 6.8. (48 =~~/4%+3)

AIN.5. Understand the concept of nth roots of positive real numbers and of raising a positive real number to
a fractional power. Use the rules of exponents also for fractional exponents.

ALN.6. Apply the set operations of union and intersection and the concept of complement, universal set, and disjoint
sets, and use them to solve problems, including those involving Venn diagrams.

Example: There are 30 students in the class. Twenty of these are taking AP Calculus and 15 are taking AP Physics. If 5 students are
taking both AP Calculus and AP Physics, how many students in the class are taking neither of these AP classes?

Example: Think about the number of students who plan to go to college or are on the basketball team and the number of students
who plan to go to college and are on the basketball team. Which number is larger? Explain why.
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PATTERNS, RELATIONS, AND ALGEBRA INDICATORS

AlP.1. Recognize, describe, and extend patterns governed by a linear, quadratic, or exponential functional
relationship or by a simple iterative process (e.g., the Fibonacci sequence).

Example: Consider a bunch of rectangles with area equal to 36 square inches. The width (W) of the rectangles varies in relation to
the length (L) according to the formula W= 36/L. Make a table showing the widths for all possible whole-number lengths for rec-
tangles with 4<L < 36. Look at the table and examine the pattern of the differences between consecutive entries for L and W. As
the length increases by 1, the width decreases but not a constant rate. Sketch the graph of the relationship between L and W.

Will the graph be a straight line? Why or why not?

(See also Al.P4, ALP.5)

AlP.2. Use properties of the real number system to judge the validity of equations and inequalities and to justify
every step in a sequential argument.

Al.P.3. Demonstrate an understanding of relations and functions. Identify the domain, range, and dependent and
independent variables of functions.

Example: The graph of the function f(x) =X — 2x + 2 is a parabola that opens up and has vertex at the point (1, 1).
What is the range for the function?

(See also Al.P4)
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Example: Find the domain for the function g(x) = v/2x— x> +2
(See also ALP4, AlLP.12,ALP.13)

AlP.4. Translate between different representations of functions and relations: graphs, equations, sets of ordered
pairs (scatter plots), verbal, and tabular.

Example: The following table records a relation between the width and length of a rectangle with area 36 square inches.
Plot the given points and sketch the graph of the relationship between L and W.

W 2 4 6 8 10
L 18 9 6 45 36

AlP.5. Demonstrate an understanding of the relationship between various representations of a line. Determine a
line’s slope and x- and y-intercepts from its graph or from a linear equation that represents the line.

Example: What is the slope of the line with equation 3 X + 4y = 12.

Example: Find the equation for the line that contains the points (5, 3) and (7, 4) . Where does the line intersect the y-axis?
What is the slope of the line?

AlP.6. Find a linear function describing a line from a graph or a geometric description of the line (e.g., by using the
point-slope or slope y-intercept formulas). Explain the significance of a positive, negative, zero, or undefined slope.

Example: What kind of line has slope equal to 07

Example: Is it good news if your math teacher says that your homework grades show a positive slope? Explain why or why not.
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PATTERNS, RELATIONS, AND ALGEBRA INDICATORS (CONTINUED)

AlLP.7. Find linear functions that represent lines either perpendicular or parallel to a given line and through a point
(e.g., by using the point-slope form of the equation).

Example: Find an equation for the line through the origin which is parallel to the line 3X + 4y = 1.

Example: Lines that are tangent to a circle are perpendicular to the radius of the circle. Find the equation for the line
through the point (4,3), which is tangent to the circle of radius 5 centered at the origin.

Al.P.8. Add, subtract, and multiply polynomials with emphasis on 1st- and 2nd-degree polynomials.

Example: Simplify the following expression: (3x+ 1) (x—2) + (4 x + 1).

Al.P.9. Demonstrate facility in symbolic manipulation of polynomial and rational expressions by rearranging and col-
lecting terms, factoring [e.g., 02 — b2 = (o + b)(a — b), X2 + 10x + 21 = (x + 3) (x + 7), 5x* + 10x3 = 5x2 = 5x2 (X2 + 2x—
1)], identifying and canceling common factors in rational expressions, and applying the properties of positive integer
exponents.

Al.P.10. Divide polynomials by monomials with emphasis on 1st- and 2nd-degree polynomials.

Example: Simplify the following expression: 2 +3x+2
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Example: Divide 4 2 y* + 8 X y* — 6 X2y* by 2 Xy~

Al.P.11. Perform basic arithmetic operations with rational expressions and functions.

Al.P.12. Find solutions to quadratic equations (with real roots) by factoring, completing the square, or using the
quadratic formula. Demonstrate an understanding of the equivalence of the methods

Example: Solve x?*— 3x+2=0

Example: Use the quadratic formula to explain why the equation ax? + bx + ¢ = 0 has two, distinct solutions if b? — 4ac > 0.

Example: Find a quadratic equation that has roots X =—2 and x =+ 3.

Example: At how many points does the graph of y = 2x? — x + 1 intersect the X-axis?

Al.P.13. Solve equations and inequalities, including those involving absolute value of linear expressions
(e.g., |[x—2| >5), and apply to the solution of problems.

Example: Solve forx: 5x—2< =3 (x — 2) +X.

AlL.P.14. Solve everyday problems (e.g., compound interest and direct and inverse variation problems) that can be
modeled using linear or quadratic functions. Apply appropriate graphical or symbolic methods to the solution.

Example: One business telephone service has a fixed monthly cost of $3 per month and then 4 cents per minute for
long-distance calls. A second service has no fixed monthly cost but the long-distance calls cost 16 cents per minute.
Which service is a better choice? When? (The monthly costs are equal if the company uses 2,500 minutes each month.)

Example: A train travels at 30 miles per hour for one mile. How fast must the train go in the next mile in order to average
60 miles per hour for the full two miles? (Note: This is a tricky problem.)

DISTRICT OF COLUMBIA PUBLIC SCHOOLS | Algebra|— Mathematics : 3



PATTERNS, RELATIONS, AND ALGEBRA INDICATORS (CONTINUED)

Al.P.15. Solve everyday problems (e.g., mixture, rate, and work problems) that can be modeled using systems
of linear equations or inequalities. Apply algebraic and graphical methods to the solution.

Example: Mary drove to work on Monday at 40 mph and arrived 5 minutes late. She left at the same time on Friday,
drove at 45 mph, and arrived 3 minutes early. How far does Mary drive to work?

Example: Amtrak sells two types of tickets for train service between Boston and Washington, D.C. Tickets for the (really fast) Acela
Express sell for $176. Tickets for the (really slow) reqular train sell for $91. How many of each type of ticket must Amtrak sell each
day if the net revenue for the day must by at least $44,7507 What if you add the constraint that the company must sell at least
twice as many reqular tickets as Acela tickets?

Example: Sketch a graph of the values of X andy that satisfy both of the following inequalities: 3x + 2y =23 and — 2X +y = 5.

DATA ANALYSIS, STATISTICS, AND PROBABILITY INDICATORS

AlD.1. Select, create, and interpret an appropriate graphical representation (e.g., scatter plot, table, stem-and-leaf
plots, circle graph, line graph, and line plot) for a set of data, and use appropriate statistics (e.g., mean, median, range,
and mode) to communicate information about the data. Use these notions to compare different sets of data.

Example: According to the 1990 U.S. Census, 27.2% of State X residents over the age of 25 had graduated from a 4-year college.
In a circle graph representing all state residents over the age of 25, about how many degrees should be in the sector representing
these 4-year college graduates?
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Example: The math teacher wants to show his class their grades on a test. Here is a list of the scores:
50,54, 70, 70, 72,72, 72, 76, 80, 81, 86, 86, 90, 90, 92, 95, 100

Which of the following types of graphs would give the best picture of the data: scatter plot, stem-and-leaf plot, or a line plot?
Pick your favorite and make it.

What is the median score for the class? What is the mean score?

Example: A class of 25 students is asked to determine approximately how much time the average student spends on homework
during a one-week period. Each student is to ask one of his/her friends for the information, making sure that no one student is
asked more than once. The number of hours spent on homework per week are as follows:

80,2594,192592926808 25987837285
3,258, 10

(a) Find the mean, median, and mode for these data. Explain or show how you found each answer.

(b) Based on this sample, which measure (or measures) that you found in part (a) best describes the typical student? Explain your
reasoning.

(c) Describe a sampling procedure that would have led to more representative data.
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Teaching the Standards
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ALGEBRA I SCOPE AND SEQUENCE

MONTH UNIT STANDARDS RESOURCES
August/September | Unit 1: ALN.2. Simplify numerical expressions, including those involving | Textbook:
Connection | positive integer exponents or the absolute value, e.g., 3(2* - 1) = McDougal-Littell, Algebra /
to Algebra 45, 413 - 5] + 6 = 14; apply such simplifications in the solution of
25 weeks problems. Chapter 1, pp. 1-59
AlN.4. Use estimation to judge the reasonableness of results of | Capter 1. Resource book
computations and of solutions to problems involving real num- | "actice Workbook with examples,
bers, including approximate error in measurement and the pp.1-21
approximate value of square roots. (Reminder: This is without the »
use of calculators.) Additional Resources:
www.math.com/homeworkhelp/
AlLP.1. Recognize, describe, and extend patterns governed by a Algebrahtml
linear, quadratic, or exponential functional relationship or by a wwwmathpower.com/mth3hmul.
simple iterative process (e.g., the Fibonacci sequence). i
AlP.3. Demonstrate an understanding of relations and functions. | Internet assignment 1-4
Identify the domain, range, dependent, and independent variables
of functions.
AlP.4. Translate between different representations of functions
and relations: graphs, equations, sets of ordered pairs (scatter
plots), verbal, and tabular.
Al.P.14. Solve everyday problems that can be modeled using lin-
ear or quadratic functions. Apply appropriate tabular, graphical, or
symbolic methods to the solution. Include compound interest, and
direct and inverse variation problems. Use technology when
appropriate.
AlD.1. Select, create, and interpret an appropriate graphical rep-
resentation (e.g. scatter plot, table, stem-and-leaf plots, circle
graph, line graph, and line plot) for a set of data, and use appro-
priate statistics (e.g., mean, median, range, and mode) to commu-
nicate information about the data. Use these notions to compare
different sets of data.
September/ Unit 2: ALN.1. Use the properties of operations on real numbers, includ- | Textbook:
October Properties ing the associative, commutative, identity, and distributive proper- | McDougal-Littell, Algebra /
of Real ties, and use them to simplify calculations.
Numbers ALN.2. Simplify numerical expressions, including those involving | C1aPter 2 Pp. 60-127
2.5 weeks | integer exponents or the absolute value, e.g., 3(2¢ - 1) = 45, Chapter 2, Resource book

4|3 - 5| + 6 = 14; apply such simplifications in the solution of
problems.

AlP.2. Use properties of the real number system to judge the
validity of equations and inequalities and to justify every step in a
sequential argument.

Al.P.3. Demonstrate an understanding of relations and functions.
Identify the domain, range, dependent, and independent variables
of functions.

AlP.4. Translate between different representations of functions
and relations: graphs, equations, sets of ordered pairs (scatter
plots), verbal, and tabular.

Practice Workbook with examples,
pp. 22-25
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AlP.3. Demonstrate an understanding of relations and functions.
Identify the domain, range, and dependent and independent vari-
ables of functions.

AlP.4. Translate between different representations of functions
and relations: graphs, equations, sets of ordered pairs (scatter
plots), verbal, and tabular.

ALP.5. Demonstrate an understanding of the relationship between
various representations of a line. Determine a line's slope and x-
and y-intercepts from its graph or from a linear equation that
represents the line.

ALP.6. Find a linear function describing a line from a graph or a
geometric description of the line (e.g., by using the point-slope or
slope y-intercept formulas. Explain the significance of a positive,
negative, zero, or undefined slope.

ALP.7. Find linear functions that represent lines either perpendi-
cular or parallel to a given line and through a point (e.g., by using
the point-slope form of the equation).

Al.P.13. Solve equations and inequalities, including those involv-
ing absolute value of linear expressions (e.g., |x— 2| > 5), and
apply to the solution of problems.
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§ MONTH UNIT STANDARDS RESOURCES
8_ October Unit 3: ALN.1. Use the properties of operations on real numbers, includ- | Textbook:
o Solving ing the associative, commutative, identity, and distributive proper- | McDougal-Littell, Algebra /
5’, Linear ties, and use them to simplify calculations.
| Equations ALN.4. Use estimation to judge the reasonableness of results of | C1aPter 3. PP 20-199
= 2.5 weeks computations and of solutions to problems involving real num- | "edualities and quadratis are cov-
< bers, including approximate error in measurement and the approx- Zrlesl';)'ater G (R AR,
o imate value of square roots without the use of calculators. o
ﬁ AlP.1. Recognize, describe, and extend patterns governed by a ArRRaiED e
(_|9 linear, quadratic, or exponential functional relationship or by a http://education.yahoo.com/
< simple iterative process (e.g., the Fibonacci sequence). homework_help/math/algebral
AlP.2. Use properties of the real number system to judge the (Chapter 1)
validity of equations and inequalities and to justify every step ina | www.math.com/homeworkhelp/
sequential argument. Algebra html
Al.P.13. Solve equations and inequalities, including those involv- WWW'mthpower‘com/mthgthk‘
ing absolute value of linear expressions (e.g, |x - 2| > 5), and htm (Assignment 7 5-6)
apply to the solution of problems. SpringBoard: Stacks of Cups
October/ Unit 4: ALN.2. Simplify numerical expressions, including those involving | Textbook:
November Graphing integer exponents or the absolute value, e.g.,, 3(2 - 1) = 45, 4|3 — | McDougal-Littell, Algebra |
Linear 5| + 6 = 14; apply such simplifications in the solution of prob-
Equations lems. Chapter 4, pp. 200-269
and AlP.1. Recognize, describe, and extend patterns governed by a Chapter 4 Resource Book
Functions linear, quadratic, or exponential functional relationship or by a AL L RS
3 weeks simple iterative process (e.g., the Fibonacci sequence). pp. 70-93

Quadratic and exponential functions
are covered in later chapter. (AlP.1,
AlP.14)

Inverse variation is covered in later
chapter. (Al.P.14)

Absolute Value and inequalities are
covered in later chapter. (ALP.13)
Graphical representations covered in
later chapter. (Al.D.1)

Additional Resources:
http://education.yahoo.com/
homework_helpmath_help/algebral
(Chapters 2 & 9)
www.math.com/homeworkhelp/
Algebra.html

SpringBoard: Centipede and Bug Part
One and Two

Breakfast for Bowser




MONTH UNIT STANDARDS RESOURCES
October/ Unit 4: Al.P.14. Solve everyday problems (e.g., compound interest and
November Graphing direct and inverse variation problems) that can be modeled using
Linear linear or quadratic functions. Apply appropriate graphical or sym-
Equations bolic methods to the solution.
and ] Al.D.1. Select, create, and interpret an appropriate graphical rep-
Functions resentation (e.g., scatter plot, table, stem-and-leaf plots, circle
(continued) | graph, line graph, and line plot) for a set of data, and use appro-
3 weeks priate statistics (e.g., mean, median, range, and mode) to commu-
nicate information about the data. Use these notions to compare
different sets of data.
November/ Unit 5: Al.P.1. Recognize, describe, and extend patterns governed by a Textbook:
December Writing linear, quadratic, or exponential functional relationship or by a McDougal-Littell, Algebra /
Linear simple iterative process (e.g., the Fibonacci sequence).
Equations | A} p 3 Demonstrate an understanding of relations and functions. g:ap:er 2 gp. 270_3;9 )
2.5 weeks Identify the domain, range, and dependent and independent vari- | P! > RESOUfce 800

ables of functions.

Practice Workbook with examples,
pp. 94-114

Al.P.4. Translate between different representations of functions Sasiilan 57 6 v e 65 AR
and relations: graphs, equations, sets of ordered pairs (scatter et saeton

plots), verbal, and tabular.

Quadratics and exponential func-

ALP.5. Demonstrate an understanding of the relationship between | tions covered in later chapter.
various representations of a line. Determine a line's slope and x- (ALP.2)
and y-intercepts from its graph or from a linear equation that Topic covered, but terminology of

represents the line.

Al.P.6. Find a linear function describing a line from a graph or a
geometric description of the line (e.g., by using the point-slope or

independent and dependent vari-
ables are not used. (Al.P.3)

Additional Resources:

slope y-intercept formulas. Explain the significance of a positive, wwwmath.com/homeworkhelp/

negative, zero, or undefined slope.

Algebra.html

ALP.7. Find linear functions that represent lines either perpendi- | SpringBoard: Pass the Book

cular or parallel to a given line and through a point (e.g., by using
the point-slope form of the equation).

Al.D.1. Select, create, and interpret an appropriate graphical rep-
resentation (e.g., scatter plot, table, stem-and-leaf plots, circle
graph, line graph, and line plot) for a set of data and use appropri-
ate statistics (e.g., mean, median, range, and mode) to communi-
cate information about the data. Use these notions to compare

different sets of data.
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AlP.15. Solve everyday problems (e.g., mixture, rate, and work
problems) that can be modeled using systems of linear equations
or inequalities. Apply algebraic and graphical methods to the solu-
tion.
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g MONTH UNIT STANDARDS RESOURCES
= December/ Unit 6: Al.P.2. Use properties of the real number system to judge the Textbook:
o January Solving and | validity of equations and inequalities and to justify every step in a | McDougal-Littell, Algebra /
0 Graphing sequential argument.
| Linear AlP.13. Solve equations and inequalities, including those involv- E:apzer Z’ ip' 330_3:1 )
- Inequalities | jng ahsolute value of linear expressions (e.g., |x - 2| > 5), and ; az_erv\’l isbour:e _::10 |
2.5 weeks apply to the solution of problems. ractice Workbook ith examples,
< _ _ _ pp. 115-135
g AlD.1. Select, create, and interpret an appropriate graphical rep-
w resenta’;ion (eg, scatter plot, table, stem-and-leaf plots, circle | Additional Resources:
(_lD graph, I!ng graph, and line plo_t) for a set of data and use appropri- | hip:/feducation yahoo.com/
p ate statistics (g.g., mean, median, range, and mc_Jde) to communi- | homework_help/math,_help/algebral
cate information about the data. Use these notions to compare Chapters 18 2
different sets of data. www.math.com/homeworkhelp/
Algebra.html
www.mathpower.com/mth3hmwk/
htm Assignment # 7
SpringBoard: Olympic Hoops,
Homework Help Line and A Tale of a
Trucker
Section 5.7 can be done as an
enrichment section.
Note: Semester Exams January 17-19.
January/ Unit 7: AlN.1. Use the properties of operations on real numbers, includ- | Textbook:
February Systems of ing the associative, commutative, identity, and distributive proper- | McDougal-Littell, Algebra /
Linear ties, and use them to simplify calculations.
Equations Al.P.2. Use properties of the real number system to judge the Chapter 7, pp. 394-445
and - . . . PR . Chapter 7, Resource Book
L validity of equations and inequalities and to justify every step in a ractice Workbook with |
Inequalities sequential argument. ractice Workbook with examples,
2 weeks pp. 136-153

Need supplements for AL.N.1 and
AlP2

Additional Resources:
http://education.yahoo.com/
homework_help/math_help
Chapter 5

SpringBoard: A Tale of Two Truckers
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MONTH UNIT STANDARDS RESOURCES
February Unit 8: ALN.2. Simplify numerical expressions, including those involving | Textbook:
Exponents integer exponents or the absolute value, e.g., 3(2* — 1) = 45, McDougal-Littell, Algebra |
and 4|3 - 5| + 6 = 14; apply such simplifications in the solution of
Exponential | problems. Chapter 8, pp. 446-499
Functions AlP.1. Recognize, describe, and extend patterns governed by a Chapter 8, Resource Book
2.5 weeks linear, quadratic, or exponential functional relationship or by a Practice Workbook with examples,
simple iterative process (e.g., the Fibonacci sequence). PP- _154—171 _ _
Rational equations covered in later
AlL.P.2. Use properties of the real number system to judge the chapter. (ALPS)
validity of equations and inequalities and to justify every step in a
Sequential argument. Additional Resources:
Al.P.3. Demonstrate an understanding of relations and functions. | http://education.yahoo.com/
Identify the domain, range, dependent, and independent variables | homework_help/math_help/algebral
of functions. Chapter 6
Al.P.4. Translate between different representations of functions vww.math.com/homeworkhelp!
and relations: graphs, equations, sets of ordered pairs (scatter algebrahtml
plots), verbal, and tabular.
Al.P.9. Demonstrate facility in symbolic manipulation of polyno-
mial and rational expressions by rearranging and collecting terms,
factoring [e.g, @ - b?*=(a+ b)(a—b), ¥ + 10x + 21 = (x + 3)(x +
7), 5% + 10x° — 52 = 5x¥(x* + 2x — 1)], identifying and canceling
common factors in rational expressions, and applying the proper-
ties of positive integer exponents.
Al.P.14. Solve everyday problems (e.g., compound interest and
direct and inverse variation problems) that can be modeled using
linear or quadratic functions. Apply appropriate graphical or sym-
bolic methods to the solution.
March Unit 9: Al.N.4. Use estimation to judge the reasonableness of results of | Textbook:
Quadratic computations and of solutions to problems involving real num- McDougal-Littell, Algebra |
Equations bers, including approximate error in measurement and the approx-
and imate value of square roots without the use of calculators. Chapter 9, pp. 500-571
Functions AlN.5. Understand the concept of nth roots of positive real num- Chapter 5, Resource Book
3 weeks bers and of raising a positive real number to a fractional power, | "ractice Workbook with examples,

Use the rules of exponents also for fractional exponents.

Al.P.1. Recognize, describe, and extend patterns governed by a
linear, quadratic, or exponential functional relationship or by a
simple iterative process (e.g., the Fibonacci sequence).

Al.P.3. Demonstrate an understanding of relations and functions.
Identify the domain, range, and dependent and independent vari-
ables of functions.

Al.P.4. Translate between different representations of functions
and relations: graphs, equations, sets of ordered pairs (scatter
plots), verbal, and tabular.

Al.P.12. Find solutions to quadratic equations (with real roots)
by factoring, completing the square, or using the quadratic for-
mula. Demonstrate an understanding of the equivalence of the
methods.

pp. 172-195
Section 7 as an enrichment.

Additional Resources:
http://education.yahoo.com/
homework_help/math_help
Chapter 10
www.mathpower.com/mth3hmwk.
htm Assignment #21

SpringBoard: Tons of Tiles Part | and
Il, Touch Lines and Goal Lines and
One Small Steps

DISTRICT OF COLUMBIA PUBLIC SCHOOLS | Algebral— Mathematics 5
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MONTH UNIT STANDARDS RESOURCES
March Unit 9: Al.P.13. Solve equations and inequalities, including those involv-

Quadratic ing absolute value of linear expressions (e.g., |x— 2| > 5), and

Equations apply to the solution of problems.

and . Al.P.14. Solve everyday problems (e.g., compound interest and

Functions direct and inverse variation problems) that can be modeled using

(continued) | linear or quadratic functions. Apply appropriate graphical or sym-

3 weeks bolic methods to the solution.

March/April Unit 10: Al.P.2. Use properties of the real number system to judge the Textbook:
Polynomials | validity of equations and inequalities and to justify every step ina | McDougal-Littell, Algebra /
and sequential argument.

Factoring ALP.8. Add, subtract, and multiply polynomials with emphasis on g:apter ig' gp. 572_6;’9 )
3 weeks 1st and 2nd degree polynomials. it A [FAR IR 0

Al.P.9. Demonstrate facility in symbolic manipulation of polyno-
mial and rational expressions by rearranging and collecting terms,
factoring [e.g, a?—b*=(a+b)@a—-h), ¥+ 10x+ 21 = (x + 3)(x +
7), 5x* + 10x° — 5% = 5x* (x* + 2x — 1)], identifying and canceling
common factors in rational expressions, and applying the proper-
ties of positive integer exponents.

Al.P.12. Find solutions to quadratic equations (with real roots) by
factoring, completing the square, or using the quadratic formula.

Demonstrate an understanding of the equivalence of the methods.

Al.P.13. Solve equations and inequalities, including those involv-
ing absolute value of linear expressions (e.g., |x— 2| > 5), and
apply to the solution of problems.

Practice Workbook with Examples,
pp. 196-219

Additional Resources:
http://education.yahoo.com/
homework_help/math_help/algebral
Chapter 6
www.mathpower.com/mth3hmwk/
htm Assignment #s 9-20, 22
SpringBoard: Tri-Com Computers
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MONTH UNIT STANDARDS RESOURCES
April/May Unit 11: ALN.2. Simplify numerical expressions, including those involving | Textbook:
Rational integer exponents or the absolute value, e.g., 3(2* — 1) = 45, McDougal-Littell, Algebra |
Equations 413 - 5| + 6 = 14; apply such simplifications in the solution of
and problems. Chapter 11, pp. 640-705
Functions | a| N.3. Calculate and apply ratios, proportions, rates, and percent- | Capter 1, Resource Book
3 weeks ages to solve a range of consumer and practical problems. Practice Workbook with examples,

Al.P.2. Use properties of the real number system to judge the
validity of equations and inequalities and to justify every step in a
sequential argument.

Al.P.3. Demonstrate an understanding of relations and functions.
Identify the domain, range, and dependent and independent vari-
ables of functions.

Al.P.4. Translate between different representations of functions
and relations: graphs, equations, sets of ordered pairs (scatter
plots), verbal, and tabular.

Al.P.9. Demonstrate facility in symbolic manipulation of polyno-
mial and rational expressions by rearranging and collecting terms,
factoring [e.g., a2—b*=(a+b)a—-b), ¥+ 10x+ 21 = (x + 3)(x +
7), 5% + 10x° — 5 = 5x¥(x¢ + 2x — 1)], identifying and canceling
common factors in rational expressions, and applying the proper-
ties of positive integer exponents.

AlP.10. Divide polynomials by monomials with emphasis on 1st-
and 2nd-degree polynomials.

Al.P.11. Perform basic arithmetic operations with rational expres-
sions and functions.

AlL.P.13. Solve equations and inequalities, including those involv-
ing absolute value of linear expressions (e.g., [x — 2| > 5), and
apply to the solution of problems.

Al.P.14. Solve everyday problems (e.g., compound interest and
direct and inverse variation problems) that can be modeled using
linear or quadratic functions. Apply appropriate graphical or sym-
bolic methods to the solution.

pp. 220-243

Additional Resources:
http://education.yahoo.com/
homework_help/math_help/algebral
Chapter 7

SpringBoard: Keeping It In Proportion
Section 11.8 can be done for
enrichment
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MONTH UNIT STANDARDS RESOURCES
May/June Unit 12: Al.N.4. Use estimation to judge the reasonableness of results of | Textbook:
Radicals and | computations and of solutions to problems involving real num- McDougal-Littell, Algebra /

Connections
to Geometry

3 weeks

bers, including approximate error in measurement and the approx-
imate value of square roots. (Reminder: This is without the use of
calculators.)

AlP.2. Use properties of the real number system to judge the
validity of equations and inequalities and to justify every step in a
sequential argument.

Al.P.3. Demonstrate an understanding of relations and functions.
Identify the domain, range, and dependent and independent vari-
ables of functions.

AlP.4. Translate between different representations of functions
and relations: graphs, equations, sets of ordered pairs (scatter
plots), verbal, and tabular.

Al.P.12. Find solutions to quadratic equations (with real roots)
by factoring, completing the square, or using the quadratic for-
mula. Demonstrate an understanding of the equivalence of the
methods.

Al.P.13. Solve equations and inequalities, including those involv-
ing absolute value of linear expressions (e.g., |x— 2| > 5), and
apply to the solution of problems.

Chapter 12, pp. 706-775
Chapter 12, Resource Book
Practice Workbook, pp. 244-267

Additional Resources:
http://education.yahoo.com/
homework_help/math_help/algebral
Chapter 8

Sections 1,5, and 7 can be done for
enrichment
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TEACHING FOR UNDERSTANDING:
“RoapmarpriNnGg” DCPS STANDARDS

In order to teach content standards,
teachers and others involved in
implementing standards in DCPS
classrooms need strategies for
identifying just what the standards
mean and how to impart them
effectively to students. Among other
strategies, DCPS has adopted a
process to create classroom
“roadmaps” for its standards, adapted
from the work of Grant Wiggins and
Jay McTighe, authors of
Understanding by Design.

While teachers throughout the district will be
involved in this methodology, curriculum writing
teams have developed the following exemplar
roadmaps in reading/English language arts and
mathematics for each grade. A blank template also is
available for teacher use (and can be downloaded
from the DCPS Web site).

Here is a brief explanation of the roadmapping
process:

The first step is to "unwrap"” the standards for the
purpose of determining the critical concepts and
skills contained within them. The second step is to
identify the "Big Ideas,” or enduring understandings,
from the identified concepts and skills. The Big Ideas
offer a broad perspective, purpose, and rationale.
They explain what students are doing and why or
how their work today relates to larger ideas. The Big
Ideas are what we want students to discover and
remember long after instruction ends.

With these Big Ideas clearly in mind, we formulate
“"Essential Questions" to share with students at the
inception of an instructional unit. Essential Questions
are provocative and important to discuss and debate;
they engage inquiry, run to the heart of the subject,
and raise important conceptual or philosophical
issues. These questions are meant to probe and
stimulate student reflection and rethinking. They also
guide educators in the selection of lessons and
activities that will advance student understanding of
the unwrapped concepts and skills. The goal is for
students to be able to reflect on the Essential
Questions and to state the Big Ideas in their own
words by the conclusion of an instructional unit.

Each roadmap includes a learning context that
embeds the learning of practical skills and concepts
within "Engaging Scenarios” that draw learners in
and make them think, reflect, and decide. Engaging
Scenarios bring the outside world into the classroom
and provide the context for applying the standard.
The purpose of including Engaging Scenarios is to
demonstrate that learning can be made much more
interesting than just flipping pages, viewing static
graphics, and responding to multiple choice
questions at the end of an advisory. They should
motivate the student to get involved and answer the
question "Why are we doing this?"



"Performance Tasks" are meaningful activities that
require a range of behaviors, employing both lower
and higher order thinking skills, and enable students
to demonstrate their knowledge of the standard. In
identifying Performance Tasks, we look for authentic
activities, exercises, or problems that require students
to create a response to a problem and then explain or
defend it rather than simply select an answer from a
ready-made list.

"Performance Assessments” are guides that make it
clear to students exactly what they are expected to
know and do. They fit hand in glove with the
performance tasks and should cause students to
demonstrate the degree to which they have mastered
the standard that drives each roadmap.

.............................................................................................................................

Roadmapping standards is a powerful practice that is
central to the work of teachers, the students,
classroom activities, and the norms and cultures of
classrooms across the district. For further
information on each component of the roadmap, see
"Making StandardsWork," by the Center for
Performance Assessment.
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“STANDARDS IN ACTION” ROADMAPS — MATHEMATICS

STANDARD:

SUPPORTING/CONNECTING STANDARDS:

GRADE: UNIT NAME & ADVISORY PERIOD:

Concepts:

Skills:

Suggested Big Ideas (3):

Suggested Essential Questions (4-6):




Suggested Performance Tasks:

Suggested Engaging Scenarios:

Suggested Performance Assessment(s):

Suggested Resources:

Textbook Materials:

Supplementary Materials:







MCAS Test Items (continued)

STRAND: PATTERNS, RELATIONS, AND ALGEBRA INDICATORS (CONTINUED)

M Larissa plans to select one of the two mobile phone
services described in the chart below. Each of the
two companies charges a fixed monthly fee plus an
additional charge for each minute in excess of the
free time allowance.

Mobile Phone Service
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Compan Monthly Eee Free Minute Cost for Each
pany Y Allowance per Month | Additional Minute
Cellco $35 300 $0.08
Firstfone $22 400 $0.15

Larissa plans to use her mobile phone as her only
phone and predicts that she will use it between 600
and 900 minutes per month. To find t, the total
monthly charge for each company based on m min-
utes of phone use, Larissa wrote the two equations
shown below.

Cellco: t =35 + (m — 300)(0.08) for m = 300
Firstfone: t = 22 + (m — 400)(0.15) for m > 400

a. Which is the less expensive plan for 600 minutes
of phone use per month? Show or explain how you
obtained your answer.

b. Which is the less expensive plan for 900 minutes
of phone use per month? Show or explain how you
obtained your answer.

c. Determine the number of minutes for which the
monthly charges for the two companies would be
exactly the same amount. Show or explain how you
obtained your answer.

d. How can Larissa use the results for parts a, b, and
¢ to make her selection of a cell phone company?
Explain your reasoning.

W Water is flowing from a 1.5-inch nozzle with water

pressure of 65 pounds per square inch. The rate
(in gallons per minute) at which the water flows
from this nozzle is represented by the expression
29.7 x (1.5)2V65. What is the approximate rate at
which the water flows?

A. 239 gallons per minute
B. 293 gallons per minute
C. 359 gallons per minute
D. 539 gallons per minute

What is the slope of the line defined by the
equation shown below?

5x + 2y =10

a2
-5
5
B.——
2

c 3
2
2
D. —
5
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MCAS Test Items (continued)

STRAND: PATTERNS, RELATIONS, AND ALGEBRA INDICATORS (CONTINUED)
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M Julia and Marcia bought identically priced cans of B Which of the following is an equation for a line
chili and identically priced jars of salsa to make a dip. that is not parallel to the line with this equation?
« Julia bought 3 cans of chili and 2 jars of salsa for X 4y 8 0
$10.07.
 Marcia bought 2 cans of chili and 4 jars of salsa A 1
-y ogx o1
for $12.98.
Which of the following systems of equations could X
be used to find x, the cost of one can of chili, and y, B.y x 21

the cost of one jar of salsa?

A. x+y=10.07
X+y=12.98

B. 10.07x + 12.98y = 11

x+y=11 B Which of the following graphs shows the solution
set for the inequality shown below?
C. 2x+4y=10.07 IX + 1< 4
2x +3y=12.98
A, <« — Dot 5 ———>

L L1
I 1
76-5-4-3-2-1012234567

D. 3x+2y=10.07

2x+4y=12.98 B. < mtmpmpmitts >
7-6-5-4-32-1012345%67
[ | ;/)\(/grl:sr;iglz tggl(l;alrl?OW|ng is one of the factors of the C. e 2 1 0 1 2 3 4 ?_2_7'_’
4x? - 25
A. (4x-9) D, e
B, (2X—1) ----- 3-2-1 01 234567
C. (x+1) B Which of the following expressions is equivalent to
D. (2x-5) the one shown below?
(b3+5b2-2b)—(b*+b-1)
A. 5b2-b
B. 5b2-3b+1
C. 4b2-b
D. 5b2-3b-1

DISTRICT OF COLUMBIA PUBLIC SCHOOLS | Algebra | — Mathematics ; 3



MCAS Test Items (continued)

STRAND: NUMBER SENSE AND OPERATIONS INDICATORS

B Theresa took a test that had a total of 50 questions.
There were 20 open-response questions and 30
short-answer questions on the test.

a. There were a total of 100 points on the test; each
question on the test was worth the same number of
points. How many points was each question worth?
Show your work or explain how you obtained your
answer.

b. Suppose that 90% was the minimum score
required in order to earn an A on this test. How
many questions could Theresa answer incorrectly
and still earn an A? Show your work or explain how
you obtained your answer.

c. If Theresa answered all of the short-answer ques-
tions correctly, what is the minimum percent of
open-response questions that Theresa must answer
correctly in order to receive a score of 90% on the
test? Show your work or explain how you obtained
your answer.
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B Which point most closely indicates the location of
/60 on the number line below?

M Which statement is not true?
A 4£<70<5
B. 2(5)<70<3(%)
C. 8#<70<9
D. 3¥<70< 4
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MCAS Test Items (continued)

STRAND: DATA ANALYSIS, STATISTICS AND PROBABILITY INDICATORS
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B The heights of the 20 players on a school soccer M Jenny studied the effect of light on plant growth.
team are recorded in the box-and-whisker plot She graphed a scatterplot to represent her data.
shown below. Effect of Light

y on Plant Growth
Players’ Heights in Inches 3 A
_ | R — i
6i5 6i6 6i7 GiS 6i9 7i0 7I 1 7i2 7i3 7=4 7=5 7=6 éé 25
Based on the information given in the box-and- < ﬁ: 20 o
whisker plot, which of the following statements is E g . e |
true? T 10 T
A. The mean height of the team is 69 inches. §’° ?
> X
B. Half the players’ heights are between 67 and 72 "4 s 1 16 20 o
inches. s o
C. The shortest player on the team is 67 inches.
D. The range of heights of players on the team is Which of the following best represents the
5 inches. equation for the line of best fit for the data
shown?
A y=-04x+5

B The mean exam score for 31 students in a geometry B. y=04x +5
class was 79. The median exam score for the same C. y=—4x+5
set of students was 75. Two additional students took D. y=4x+5

the exam at a later time and scored 65 and 93. How
did the mean and median change when these two
additional scores were included?

A. The median increased and the mean stayed
the same.

B. The median stayed the same and the mean
increased.

C. The median and the mean both stayed the same.
D. The median and the mean increased.

DISTRICT OF COLUMBIA PUBLIC SCHOOLS | Algebra | —Mathematics | 5



NAEP Test Items

STRAND: PATTERNS, RELATIONS, AND ALGEBRA INDICATORS
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B Term 1 2 3 4 [ Consider the statement “If n is an even number,
Fraction 1/2 2/3 3/4 4/5 then n is two times an odd number.” For which of
the following values of n is the statement FALSE?
If the list of fractions above continues in the same A 2
pattern, which term will be equal to 0.95? B' 5
A. the 100th C. 8
B. the 95th D. 10
C. the 20th E 14
D. the 19th
E. the 15th Did you use the calculator on this question?
Yes No

STRAND: DATA ANALYSIS, STATISTICS AND PROBABILITY INDICATORS

B The diameter of a red blood cell, in inches, is M Tetsu rides his bicycle x miles the first day, y miles
3 x 10 This expression is the same as which of the second day, and z miles the third day. Which
the following numbers? of the following expressions represents the average
A. 0.00003 number of miles per day that Tetsu travels?

B. 0.0003 A x+y+z
C. 0.003 B. xyz
D. 3,000 C. 3(x+y+2)
E. 30,000 D. 3(xyz)
E. x+y+2)/3
Did you use the calculator on this question?
Yes No Did you use the calculator on this question?
Yes No

6:i DISTRICT OF COLUMBIA PUBLIC SCHOOLS | Algebra|— Mathematics



NAEP Test Items (continued)

STRAND: NUMBER SENSE AND OPERATIONS INDICATORS

HAMBURGER PRICES
1985 - 1990
5155
$1.451 s
$1.35+ .
$1.25+ g

$1.15+¢ L

Price per Hamburger

$1.05+ K,

$0.95+ L

1985 1986 1987 1988 1989 1990
Year

According to the graph above, how many times did
the yearly increase of the price of a hamburger exceed
10 cents?

none
one
two
three
four

moow»

Did you use the calculator on this question?
Yes No

B One store, Price Pleasers, reduces the price each
week of a $100 stereo by 10 percent of the
original price. Another store, Bargains Plus,
reduces the price each week of the same $100
stereo by 10 percent of the previous week’s price.

After 2 weeks, how will the prices at the two
stores compare?

Did you use the calculator on this question?
Yes  No

M There are 1,200 students enrolled in Adams
Middle School. According to the graph above,
how many of these students participate in sports?

380
456
760
820
1,162

moo®>»

STUDENT PARTICIPATION IN
ACTIVITIES AT ADAMS MIDDLE SCHOOL

Hobbies
25%
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TIMSS Test Items

STRAND: NUMBER SENSE AND OPERATIONS INDICATORS

: , . 12
I Alice can run 4 laps around a track in the same time mif — = % then n equals

that Carol can run 3 laps. When Carol has run 12 L
laps, how many has Alice run?

A9
B. 11
C. 13
D. 16

o W N w

oo W
w o
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M A scoop holds 1/5 kg of flour. How many scoops
of flour are needed to fill a bag with 6 kg of flour?

STRAND: PATTERNS, RELATIONS, AND ALGEBRA INDICATORS

Bl Matchsticks are arranged as shown in the figures. M Subtract 37—X - % =
LD LI DL > A
If the pattern is continued, how many matchsticks B. 3
would be used to make Figure 10?
A. 30
B. 33 C. 2x
C. 36
D. 39
E. 42 D. x
-
E. 2x

8:i DISTRICT OF COLUMBIA PUBLIC SCHOOLS | Algebral— Mathematics



TIMSS Test Items (continued)

STRAND: PATTERNS, RELATIONS, AND ALGEBRA INDICATORS (CONTINUED)

M A straight line passes through the points (2,3) and B Which of these is equal to 2x — 3y + 7x + 5y?
(4,7). Which of these points is also in the line? A. 5x+2y
A. (0,2 B. 5x+8y
B. (1,2 C. x+2
C. 24 D. 9x + 8y
D. (3,5)
E. (45)
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STRAND: DATA ANALYSIS, STATISTICS, AND PROBABILITY INDICATORS

M Joe had three test scores of 78, 76, and 74, while
Mary had scores of 72, 82, and 74. How did Joe’s
average (mean) score compare with Mary’s average
(mean) score?

A. Joe’s was 1 point higher.

B. Joe'swas 1 point lower.

C. Both averages were the same.
D. Joe's was 2 points higher.

E. Joe’s was 2 points lower.

DISTRICT OF COLUMBIA PUBLIC SCHOOLS | Algebra | — Mathematics : 9



	Introduction
	Section 1: Knowing the Standards
	Algebra I Standards and Learning Activities

	Section 2: Teaching the Standards
	Algebra I Scope and Sequence
	“Roadmapping” DCPS Standards




