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Algebra I

The fundamental purpose of the Algebra | course is to formalize and extend the mathematics that students learned in the
middle grades. This course includes standards from the conceptual categories of Number and Quantity, Algebra, Functions, and
Statistics and Probability. Some standards are repeated in multiple higher mathematics courses; therefore instructional notes,
which appear in brackets, indicate what is appropriate for study in this particular course. For example, the scope of Alfebra | is
limited to linear, quadratic, and exponential expressions and functions as well as some work with absclute value, step, and
functions that are piecewise-defined. Therefore, afthough a standard may include references to logarithms or trigonometry,
those functicns are not to be included in course work for Algebra I; they will be addressed later in Algebra 1.

For the Algebra | course, instructicnal time should focus on four critical areas: (1) deepen and extend understanding of linear
and exponential relationships; (2) contrast linear and exponential relationships with each other and engage in methods for
analyzing, sclving, and using quadratic functions; (3) extend the laws of exponents to square and cube reots; and (4) apply
linear models to data that exhibit a linear trend.

{1) In previous grades, students learned to solve linear equations in one variable and applied graphical and algebraic methods
to analyze and solve systems of linear eguations in two variables. In Algebra |, students analyze and explain the process
of solving an equation and justify the process used in solving a system of equations. Students develop fluency in writing,
interpreting, and translating among various forms of linear eguations and inequalities and use them to solve problems. They
master the solution of linear equations and apply related solution techniques and the laws of exponents to the creation and
solution of simple exponential equations.
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In earlier grades, students define, evaluate, and compare functions and use them to model relationships between guantities.
In Algebra |, students leam function notation and develop the concepts of domain and range. They focus on linear, guadratic,
and exponential functions, including sequences, and also explore absolute value, step, and piecewise-defined functions;
they interpret functions given graphically, numerically, symbolically, and verbally; translate between representations; and
understand the limitations of various representations. Students build on and extend their understanding of integer exponents
to consider exponential functions. They compare and contrast linear and exponential functions, distinguishing between
additive and multiplicative change. Students explore systems of equations and inegualities, and they find and interpret their
solutions. They interpret arithmetic sequences as linear functions and geometric sequences as exponential functions.
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Students extend the laws of exponents to rational exponents involving square and cube roots and apply this new
understanding of number; they strengthen their ability to see structure in and create gquadratic and exponential expressions.
They create and solve equations, inequalities, and systems of equations involving quadratic expressions. Students become
facile with algebraic manipulation, including rearranging and collecting terms, and factoring, identifying, and canceling
commaon factors in rational expressions. Students consider quadratic functions, comparing the key characteristics of
guadratic functions to those of linear and exponential functions. They select from these functions to model phencmena.
Students learn to anticipate the graph of a quadratic function by interpreting various forms of quadratic expressions.

In particular, they identify the real solutions of a quadratic equation as the zeros of a related quadratic function. Students
expand their experience with functions to include more specialized functions—abselute value, step, and those that are
piecewise-defined.

{4) Building upon their prior experiences with data, students explore a more formal means of assessing how a mode! fits data.
Students use regression technigues to describe approximately linear relationships between guantities. They use graphical
representations and knowledge of context to make judgments about the appropriateness of linear models. With linear
models, they look at residuals to analyze the goodness of fit.

The Standards for Mathematical Practice complement the content standards so that students increasingly engage with the
subject matter as they grow in mathematical maturity and expertise throughout the elementary, middle, and high school years.



Mathematical
Practice

Explanation and Examples

MPs aligned to EL/ELD and NGSS: MP 1, 3,6

MP.1

Make sense of
problems and
persevere in
solving them.

Students learn that patience is often required to fully understand what a problem is asking.
They discern between what information is useful, and what is not. They expand their
repertoire of expressions and functions that can be used to solve problems.

MP.2 Reason
Abstractly and
guantitatively

Students extend their understanding of slope as the rate of change of a linear function to
understanding that the average rate of change of any function can be computed over an
appropriate interval.

MP.3 Construct
viable
arguments and

Students reason through the solving of equations, recognizing that solving an equation is more
than simply a matter of rote rules and steps. They use language such as “if... then...” when
explaining their solution methods and provide justification.

critique the

reasoning of

others

MP.4 Model Students also discover mathematics through experimentation and examining patterns in data
with from real world contexts. Students apply their new mathematical understanding of

mathematics

MM

exponential, linear and quadratic functions to real-world problems.

Mathematical Practice Standard 4 holds a special place throughout the higher mathematics
curriculum, as Modeling is considered its own conceptual category. Though the Modeling
category has no specific standards listed within it, the idea of using mathematics to model the
world pervades all higher mathematics courses and should hold a high place in instruction.
Readers will see some standards marked with a star symbol (%) to indicate that they are
modeling standards, that is, they present an opportunity for applications to real-world
modeling situations more so than other standards.

MP.5 Use
appropriate
tools
strategically

Students develop a general understanding of the graph of an equation or function as a
representation of that object, and they use tools such as graphing calculators or graphing
software to create graphs in more complex examples, understanding how to interpret the
result. They construct diagrams to solve problems.

MP.6 Attend to
precision

Students begin to understand that a rational number has a specific definition, and that
irrational numbers exist. They make use of the definition of function when deciding if an
equation can describe a function by asking, “Does every input value have exactly one output
value?”

MP.7 Look for
and make use of
structure

Students develop formulas such as by applying the distributive property. Students see that
the expression takes the form of “5 plus ‘something’ squared,” and so that expression can be
no smaller than 5.

MP.8 Look for
and express
regularity in
repeated
reasoning

Students see that the key feature of a line in the plane is an equal difference in outputs over
equal intervals of inputs, and that the result of evaluating the expression for points on the
line is always equal to a certain number . Therefore, if (x, y) is a generic point on this line, the
equation or will give a general equation of that line.



https://drive.google.com/drive/folders/1IM3tHtmKDMMmTCoJl0pbaR9C0QRXGF_E
https://drive.google.com/drive/folders/1IM3tHtmKDMMmTCoJl0pbaR9C0QRXGF_E

2013:
Number and Quantity
The Real Number System
e Extend the properties of exponents.
e Use properties of rational and irrational numbers.
Quantities
® Reason quantitatively and use units to solve problems.
Algebra
Seeing Structure in Expressions
e Interpret the structure of expressions.
® Write expressions in equivalent forms to solve problems.
Arithmetic with Polynomials and Rational Expressions
e Perform arithmetic operations on polynomials.
Creating Equations
e Create equations that describe numbers or relationships.
Reasoning with Equations and Inequalities
e Understand solving equations as a process of reasoning and explain
the reasoning.
® Solve equations and inequalities in one variable.
® Solve systems of equations.
e Represent and solve equations and inequalities graphically.
Functions
Interpreting Functions
e Understand the concept of a function and use function notation.
e Interpret functions that arise in applications in terms of the context.
e Analyze functions using different representations.

Building Functions
e Build a function that models a relationship between two quantities.
e Build new functions using different representations.
Linear, Quadratic, and Exponential Models
e Construct and compare linear, quadratic, and exponential models and solve problems.
e Interpret expressions for functions in terms of the situation they model.

Statistics and Probability
Interpreting Categorical and Quantitative Data
e Summarize, represent, and interpret data on a single count or measurement variable.
® Summarize, represent, and interpret data on two categorical and quantitative variables.
® Interpret linear models.
Math Core 8 Milestones as background content knowledge and expectations with which students enter Algebra |
2023:

-.-make sense of the : =
..-predict what could ...impact the future
weorld (understand and 5 en (predict) DI 2 (affect) DI 3

explain) DI 1

--.-make sense of
problems and persevere
in solving them SMP 1

...reason abstractly and
quantitatively SMP 2

uct viable
and critique the reasoning
of others SMP 3

-...model with
mathematics SMP 4

...use appropriate tools
strategically SMP 5

A -...attend to precision SMP 6

“on TENT Co‘s\

---look for and make use of
structure SMP 7

..-.look for and express
4 regularity in repeated reasoning
SMP 8
" -.-exploring aking wh_oles -..discovering
with data CC 1 parts together

quantities CC 2 cc3 space CC 4



https://www.mathmilestones.org/
https://www.cde.ca.gov/ci/ma/cf/

ALGEBRA | BIG IDEAS from 2023 CA MATH FRAMEWORK chapter 8

Model with
Functions

Function
Investigations

Investigate Data
Systems of

Equations Features of

Functions

Growth & Dacay

- Model with Functions directly connects to: Features of Functions, Growth & Decay, Investigate Data,

Systems of Equations, Function Investigations

- Features of Functions directly connects to: Growth & Decay, Systems of Equations, Function

Investigations, Model with Functions

- Growth & Decay directly connects to: Features of Functions, Model with Functions, Function

Investigations, Systems of Equations

- Systems of Equations directly connects to: Growth & Decay, Features of Functions, Model with

Functions, Function Investigations

- Function Investigations directly connects to: Model with Functions, Features of Functions, Growth &

Decay, Investigate Data, Systems of Equations

- Investigate Data directly connects to: Model with Functions, Function Investigations

u 3 4 4

CONTENT CONNECTIONS ~ BIG IDEAS ~ CONTENT STANDARDS
CCl~reasoning with data CC2~exploring changing quantities
CC3~taking wholes apart, putting parts together CC4~discovering shape and space



Big Ildeas

Investigate
Data

Content
Connection

Algebra | Content Standards

Reasoning with
Data

and

Discovering Shape
and Space

S-ID .1, S-ID.2, $-1D.3, S-ID.6: Represent data from two or
more data sets with plots, dot plots, histograms, and box
plots, comparing and analyzing the center and spread, using
technology, and interpreting the results. Interpret and
compare data distributions using center (median, mean) and

s Students have opportunities to explore and research
a topic of interest and meaning to them, using the
statistical methods, tools, and representations.

o Have students consider how different, competing
interpretations can be made from different audiences,
histories, and perspectives.

s Allow students to develop follow-up guestions to
investigate, spurred by the original data set.

Reasoning with
Data

and

Discovering Shape
and Space

F-IF.1, F-IF.2, F-IF.4, F-IF.5, F-IF_6, F-IF.7, F-IF.8, F-IF.9, F-
BF.1, F-BF.2, F-BF 4, F-LE 1, F-LE.2, S-ID.5, 5-ID.6, S-
ID.7, S-1D.8, S-ID.9: Investigate data sets by table and
graph and using technology; fit and interpret functions** to
model the data between two guantities. Interpret information
from the functions, noticing key features® and symmetries.
Develop understanding of the meaning of the function and
how it represents the data that it is modeling: recognizing
possible associations and trends in the data - including
consideration of the cormrelation coefficients of linear models.

¢ Students can disaggregate data by different
characteristics of interest (populations for example),_
and compare slopes to examine questions of faimess
and bias among groups.

e Students have opportunities to consider how to
communicate relevant concerns to stakeholders
and/or community members.

s Students can identify both extreme values (true
outliers) and data errors, and how the inclusion or
exclusion of these observations may change the
function that would most appropriately model the
data.

*intercepts, slope, increasing or decreasing, positive or
negative

** functions include linear, quadratic and exponential

Exploring Changing
Quantities

A-REL1, A-REL3, A-REIl.4, A-RELS, A-RELE, A-REL7, A-
REIL.10, A-REI.11, A-REL.12, NQ.1, A-SSE.1, F-LE.1, F-
LE.2: Students investigate real situations that include data
for which systems of 1 or 2 equations or inequalities are
helpful, paying attention to units. Investigations include
linear, quadratic, and absolute value. Students use
technology tools strategically to find their solutions and
approximate solutions, constructing viable arguments,
interpreting the meaning of the results, and communicating
them in multidimensional ways.




Big Ideas

Content
Connection

Algebra | Content Standards

Function
investigations

Exploring Changing
Quantities

F-IF.1, F-F.2, F-IF.4, F-IF.5, F-IF.6, F-IF.7, F-IF.8, F-IF.9, F-
BF.1, F-BF.2, F-BF .4, 5-1D.5, 5-ID.6, S-ID.7, S-1D.8, S-ID.9,
F-LE.1, F-LE.2: Students investigate data sets by table and
graph and using technology; such as earthquake data in the
region of the school; they fit and interpret functions to model
the data between two quantities and consider the meaning
of inverse relationships. Students interpret information from
the functions, noticing key features® and symmetries.
Students develop understanding of the meaning of the
function and how it represents the data that it is modeling;
they recognize possible associations and trends in the data -
including consideration of the correlation coefficients of
linear models.

*one to one correspondence, intercepts, slope, increasing or
decreasing, positive or negative

Functions

Exploring Changing
Quantities

A-SSE.3, F-IF.3, F-IF.4, F-LE.1, F-LE.2, F-LE.B: Students
investigate changing situations that are modeled by
quadratic and exponential forms of expressions and create
equivalent expressions to reveal features® that help
understand the meaning of the problem and situation being
investigated. (driver of investigation 1, making sense of the
world)

Investigate patterns, such as the Fibonacci sequence and
other mathematical patterns, that reveal recursive functions.

*Factored form to reveal zeros of a quadratic function,
standard form to reveal the y-intercept, vertex form to reveal
a maximum or minimum.

Growth and
Decay

Taking Wholes
Apart, Putting Parts
Together

F-LE.1, F-LE.2, F-LE.3, F-LE.5, F-LE.G, F-BF.1, F-BF.2, F-
BF.3, F-BF .4, F-IF.4, F4F.5, F-IF.9, NQ.1, A-SSE.1:
Investigate situations that involve linear, quadratic, and
exponential models, and use these models to solve
problems. Recognize linear functions grow by equal
differences owver egual intervals; exponential functions grow
by equal factors over equal intervals, and functions grow or
decay by a percentage rate per unit interval. Interpret the
inverse of functions, and model the inverse in graphs,
tables, and equations.

Drivers of Investigation. Unifying reasons that both elicit curiosity and provide

the motivation for deeply engaging with authentic mathematics.

D1~make sense of the world (understand and explain)

D2~predict what could happen (predict)

D3~impact the future (affect)

M




