Frequently Asked Questions:
Common Core State Standards for Mathematics
in OUSD Middle Schools and High Schools!
What are the
Common Core
State
Standards?

The Common Core State Standards for Mathematics (CCSS-M) are a coherent,
focused, and rigorous progression of mathematics learning from Kindergarten
through high school Algebra II. They are the result of a national initiative
launched by the National Association of State Governors and the National
Association of State School Superintendents to create unified standards for
English Language Arts and Mathematics. One of the most significant shifts in
Common Core State Standards Math is the emphasis on mathematical practices
and habits of mind. Please see Appendix A for a list of the Standards for
Mathematical Practice.

!
Why are the
Common Core
State Standards
important?

The standards are a first step toward ensuring all of our children obtain the best
possible education no matter where they live. With clear academic expectations
for each grade level, teachers, parents, and students can work together toward
shared goals. The Common Core State Standards draw from the best existing
standards in the country and are benchmarked to top performing nations around
the world, ensuring that our students are well prepared to compete not only with
their peers here at home, but also with students around the world.

!
Is every state
using the
Common Core
State
Standards?

California voluntarily adopted the Common Core State Standards in August,
2010, joining the now 45 states who have done so. Oakland has taken full
advantage of this opportunity to upgrade and align course expectations as we
implement OUSD Board Policy requiring all students to graduate having
completed 30 credits of mathematics. See Appendix B for information about
the Oakland math course sequence options aligned to CCSS-M.

!
Will the
Common Core
State Standards
get my student
ready for
college
mathematics?
!

Yes. In May 2013, the UC/CSU Statement On Competencies In Mathematics
Expected Of Entering College Students was revised to include the Common
Core State Standards for Mathematics, specifically the mathematical practices.
For detailed information on the Statement On Competencies In Mathematics
Expected Of Entering College Students, refer to Appendix C. For the Standards
for Mathematical Practice, refer to Appendix A.

Will the
Common Core
State Standards
change the ‘a-g’
math
requirement for
college?

The change in standards has not changed the number of years students should
take math in high school, but it has impacted expectations of students entering
college. According to the UC/CSU Statement On Competencies In Mathematics
Expected Of Entering College Students, “For proper preparation for
baccalaureate level course work, all students should be enrolled in a
mathematics course in every semester of high school.” For detailed information
on recommendations to prepare your student for college refer to the detailed
information on the Statement On Competencies In Mathematics Expected Of
Entering College Students refer to Appendix C.
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Will there be an
assessment like
the CST?

Yes. Students in California will be tested in grades 3-8 and 11, using computer
adaptive assessments, starting in 2014-2015. Student scores will be reported for
four assessment claims: 1) Concepts & Procedures, 2) Problem Solving,
3) Communicating Reasoning, 4) Modeling and Data Analysis. Nationally, there
are two different assessment consortia for all states using the Common Core
State Standards. California and 25 other states are part of the SMARTER
Balanced Assessment Consortium (SBAC). For detailed information on the
SMARTER Balanced Assessment Consortium and the four assessment claims,
visit: http://www.smarterbalanced.org/parents-students/

!
Will local
teachers be able
to decide what
and how to
teach with the
Common Core
State
Standards?

The standards establish a clear set of goals and expectations that will prepare
students with the knowledge and skills to help them succeed. It is up to local
teachers, principals, superintendents and other educational leaders to decide how
the standards will be reached. Teachers will continue to develop lesson plans and
tailor instruction to the specific needs of the students in their classrooms.
OUSD math teachers in middle school and high school participate in monthly
collaboration across sites to make sense of the shifts in instructional practice and
curriculum as they implement CCSS-M. Time for vital on-going teacher
collaboration is provided at each site, supported in teams by math teacher
leaders, site administrators, and/or district math specialists.

!
Will we need
new textbooks
for the Common
Core State
Standards?

Yes, the shifts in the standards are significant enough to necessitate different
instructional materials K – 12. Oakland has been at the forefront of gathering
and developing CCSS-M-aligned materials, and at this time, teachers have
locally-developed course materials that are aligned with the CCSS-M for all
courses through Geometry. In 2014-15, schools will also have CCSS-M-aligned
materials for Algebra II. Schools have classroom sets of College Preparatory
Mathematics (CPM) textbooks to support the implementation of the aligned
course materials. If families want additional support around these textbooks,
there are one-year ebook licenses available for purchase ($10 each) online at
www.cpm.org or by contacting CPM at (209) 745-2055.
As publishers release materials aligned with CCSS-M, OUSD will go through an
adoption process to select new math materials. If you are interested in
participating in the middle or high school adoption process when it takes place,
please contact TeamMath@ousd.k12.ca.us.

!
What about
students not
working at
grade-level, not
prepared for the
challenges of
Common Core?

For students determined to graduate from high school ready for college, but who
are not yet academically successful, there are support course options starting in
the 7th grade. By choosing to take a support course, students have the
opportunity to augment their learning in their current math class and to be well
positioned for success in the rest of the math course sequence. With support
course options or challenge options (detailed below), all students have access to
the core sequence of mathematics courses that will prepare them to graduate
ready for college and career. See Appendix B for the Oakland math course
sequence options, aligned to CCSS-M.

!
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What about
students
working beyond
grade-level,
wanting extra
challenge?

For students who demonstrate a particular interest in, and commitment to a high
level of mathematical challenge, schools are authorized to offer compression
courses where students learn two years of mathematics in a single year. By
choosing to take one or more compression courses, students have the opportunity
to graduate prepared for specialized studies in STEM in selective university
settings. The first compression option is an 8th grade course that compresses
Math 8 and Algebra I; the second option is in a high school course compressing
Algebra II and Math Analysis. With a second chance for course compression in
high school, students can still be ready for AP Calculus AB in the 12th grade
without taking high school Algebra I in middle school. Students who take
compression courses in both 8th grade and high school will be prepared for
AP Calculus BC. See Appendix B for the Oakland math course sequence
options, aligned to CCSS-M.

What math
courses should
my student take
if they are
interested in
pursuing a
STEM-related
college course
of study?

For students interested in STEM-related fields of study, there is an opportunity
in the 11th grade to take an Algebra II+Math Analysis compression course, in
preparation for AP Calculus in 12th grade. For students whose STEM interest
develops earlier, there is an opportunity in 8th grade to take a Math8+Algebra I
compression course, making it possible to enter 9th grade ready for Geometry
and continue pursuing a sequence of courses that culminates in AP Calculus AB
or BC in 12th grade. For detailed information for students interested in STEM
related focus refer to Statement On Competencies In Mathematics Expected Of
Entering College Students in Appendix C and information about the Oakland
math course sequence aligned to CCSS-M in Appendix B.

!
With the
Common Core,
can students
skip Math 8 and
go straight into
Algebra I?

No. Math 8 introduces extensive new mathematics content and is not a course
that can be skipped. With the Common Core Standards, the content of the
middle school course sequence (Math 6, Math 7, and Math 8) is essential for
preparing students for both Algebra I and Geometry in high school. The authors
of the Common Core developed an intentional vertical connection of algebraic
and geometric topics from middle school through high school. Algebra I builds
on the content students learn in Math 8; it does not repeat content from Math 8.
High school Geometry content also builds directly on topics learned in Math 8.
Algebra I in the Common Core is a very different and much more rigorous
course than under the previous standards. It assumes students have already
worked with linear equations and functions and then extends their study of nonlinear functions to include quadratic and exponential functions—topics
introduced in Algebra II in the past. The Algebra I course also includes a
significant focus on statistics and applying algebraic tools to solve complex,
real-world problems. For detailed information on the shift in 8th grade course
work, refer to Appendix D.

!
Will students
still be able to
take AP
Calculus, AP
Statistics, or AP
Computer
Science in high
school?

Yes. Students who are successful in the Core Course sequence will be well
prepared for AP Statistics and/or AP Computer Science in 12th grade. Students
planning to complete AP Calculus have options: they can prepare by
compressing Math 8 and Algebra I in 8th grade, and/or by compressing
Algebra II and Math Analysis in high school. Due to the essential nature of all
CCSS courses, students can no longer accelerate in math by skipping courses.
The authors of the Common Core generally do not recommend compressing
courses in middle school, and if schools decide to do so, only for a very small
number of students committed to the demanding workload required to learn the
content of two courses in one year. See Appendix B for information about the
Oakland math course sequence aligned to CCSS-M.
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Breaking down the Standards for Mathematical Practice:

1. Make sense of problems and persevere in solving them.
!

explain to themselves the meaning of a problem

!

transform algebraic expressions or change the
viewing window on their graphing calculator to get
the information they need

!

look for entry points to its solution

!

analyze givens, constraints, relationships, and goals

!

make conjectures about the form and meaning of the solution

!

explain correspondences between equations, verbal
descriptions, tables, and graphs or draw diagrams of
important features and relationships, graph data

!

plan a solution pathway

!

consider analogous problems

!

search for regularity or trends

!

try special cases and simpler forms of the original problem

!

conceptualize and solve a problem

!

monitor and evaluate their progress

!

!

change course if necessary

check their answers to problems using a different
method

!

identify correspondences between different approaches

!

ask themselves continually, “Does this make sense?”

!

understand the approaches of others to solving
complex problems

!

gain insight into its solution

2. Reason abstractly and quantitatively.
!

!

bring the ability to decontextualize—to abstract a given
situation and represent it symbolically and manipulate the
representing symbols as if they have a life of their own,
without necessarily attending to their referent

!

bring the ability to contextualize, to pause as needed during
the manipulation process in order to probe into the referents
for the symbols involved

! consider the units involved

make sense of quantities and their relationships in
problem situations

! create a coherent representation of the problem at
hand
! attend to the meaning of quantities, not just how to
compute them
! know and flexibly using different properties of
operations and objects

!

3. Construct viable arguments and critique the reasoning of others.
!

understand and use stated assumptions, definitions, and
previously established results in constructing arguments

!

make conjectures and build a logical progression of statements
to explore the truth of their conjectures

!

justify their conclusions, communicate them to others, and
respond to the arguments of others

!

reason inductively about data, making plausible arguments
that take into account the context from which the data arose

!

analyze situations by breaking them into cases

!

recognize and use counterexamples

Appendix A: Standards for Mathematical Practice

!

compare the effectiveness of two plausible
arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in
an argument—explain what it is

!

construct arguments using concrete referents such as
objects, drawings, diagrams, and actions

!

determine domains to which an argument applies

!

listen or read the arguments of others, decide
whether they make sense, and ask useful questions to
clarify or improve the arguments
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!

4. Model with mathematics.
!

!

identify important quantities in a practical situation

!

writing an addition equation to describe a situation
apply proportional reasoning to plan a school event or analyze
a problem in the community

map their relationships using such tools as diagrams,
two-way tables, graphs, flowcharts and formulas

!

!

analyze relationships mathematically to draw
conclusions

solve a design problem or use a function to describe how one
quantity of interest depends on another

!

interpret their mathematical results in the context of
the situation

!

apply what they know are comfortable making assumptions
and approximations to

!

reflect on whether the results make sense, possibly
improving the model if it has not served its purpose

!

simplify a complicated situation, realizing that these may need
revision later

!

apply the mathematics they know to solve problems arising in
everyday life, society, and the workplace

5. Use appropriate tools strategically.
!

consider the available tools when solving a mathematical
problem (pencil and paper, concrete models, a ruler, a
protractor, a calculator, a spreadsheet, a computer algebra
system, a statistical package, or dynamic geometry software)

!

make sound decisions about when each of these tools might be
helpful

!

recognize both the insight to be gained and their limitations

!

analyze graphs of functions and solutions generated using a
graphing calculator

!

detect possible errors by strategically using
estimation and other mathematical knowledge

!

know that technology can enable them to visualize
the results of varying assumptions, explore
consequences, and compare predictions with data

!

identify relevant external mathematical resources,
such as digital content located on a website, and use
them to pose or solve problems

!

use technological tools to explore and deepen their
understanding of concepts

!

specifying units of measure, and labeling axes to
clarify the correspondence with quantities in a
problem calculate accurately and efficiently, express
numerical answers with a degree of precision
appropriate for the problem context

!

give carefully formulated explanations to each other

!

6. Attend to precision.
!

communicate precisely to others

!

use clear definitions in discussion with others and in their own
reasoning

!

state the meaning of the symbols they choose, including using
the equal sign consistently and appropriately

!

examine claims and make explicit use of definitions

!

!
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7. Look for and make use of structure.
!

look closely to discern a pattern or structure
notice that three and seven more is the same amount as seven
and three more

!

use the strategy of drawing an auxiliary line for
solving problems

!

step back for an overview and shift perspective

!

sort a collection of shapes according to how many sides the
shapes have

!

!

see 7 × 8 equals the well remembered 7 × 5 + 7 × 3, in
preparation for learning about the distributive property. In the
expression x2 + 9x + 14, older students can see the 14 as 2 × 7
and the 9 as 2 + 7

see complicated things, such as some algebraic
expressions, as single objects or as being composed
of several objects

!

see 5 – 3(x – y)2 as 5 minus a positive number times
a square and use that to realize that its value cannot
be more than 5 for any real numbers x and y

!

recognize the significance of an existing line in a geometric
figure

!

8. Look for and express regularity in repeated reasoning.
!

notice if calculations are repeated, and look both for general
methods and for shortcuts

!

notice when dividing 25 by 11 that they are repeating the same
calculations over and over again, and conclude they have a
repeating decimal

!

paying attention to the calculation of slope as they repeatedly
check whether points are on the line through (1, 2) with slope 3

!

abstract the equation (y – 2)/(x – 1) = 3

!

notice the regularity in the way terms cancel when
expanding (x – 1)(x + 1), (x – 1)(x2 + x + 1), and (x –
1)(x3 + x2 + x + 1) might lead them to the general
formula for the sum of a geometric series

!

maintain oversight of the process, while attending to
the details

!

evaluate the reasonableness of their intermediate
results

!
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Attachment)A)to)Board)Policy)6143.5)

OUSD Mathematics Course Sequence Options

Course Sequence

Grades 6-8

Grades 9-11

Grade 12

Alg I ! Geo ! Alg II

Math Analysis
AP Stats or AP Comp Sci
(select a course)

Sequence A

Alg I ! Geo ! Alg II / Math Analysis

AP Calculus

All students take the Core
Math Sequence, Math6
through Algebra II, which
prepares students to attend a
4-year college or university. A
4th year of high school math is
strongly recommended.

Alg I + Support ! Geo !
Alg II

Math Analysis
AP Stats or AP Comp Sci
(select a course)

Alg I + Support ! Geo !
Alg II / Math Analysis

AP Calculus

Math6 ! Math7 ! Math8

Alg I ! Geo + Support ! Alg II
Alg I + Support !
Geo + Support ! Alg II

Sequence B
Recommended as a
supplement to the Core Math
Sequence for students needing
additional support, to catch up,
or to prepare to attend a 4year college or university.

Math6 ! Math7+Support !
Math8+Support

Math6 ! Math7 !
Math8+Support

Sequence C
Recommended as a
compression of the Core Math
Sequence for students who
know early on they are
committed to intensive
academic preparation for a
STEM related major at a highly
selective college or university.!

Alg I ! Geo ! Alg II
Alg I + Support !
Geo + Support ! Alg II

Math Analysis
AP Stats or AP Comp
(select a course)
Math Analysis
AP Stats or AP Comp
(select a course)
Math Analysis
AP Stats or AP Comp
(select a course)
Math Analysis
AP Stats or AP Comp
(select a course)

Sci

Sci

Sci

Sci

Alg I ! Geo + Support ! Alg II

AP Calculus

Alg I + Support ! Geo !
Alg II / Math Analysis

AP Calculus

Geo ! Alg II / Math Analysis !
AP Calculus

AP Stats or AP Comp Sci
AP Calculus BC or another math
course at community college
(select a course)

Geo ! Alg II ! Math Analysis

AP Calculus
AP Stats or AP Comp Sci
(select a course)

Math6 ! Math7 ! Math8/Alg I
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Attachment)B)to)Board)Policy)6143.5)

OUSD MathCourse
Course Sequence
OUSD Mathematics
Sequence Options

!
!
!
!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!

Math7
Support

Algebra I
Support

Math8
Support

Geometry
Support

Algebra II +
Math Analysis**
compression

Decision Point

Math6

Math7

Math8

Algebra I

Geometry

Algebra
II*

AP
Calculus**

AP Statistics
Or
AP Comp Sci

Math
Analysis
Decision Point

Math8 +
Algebra I

Decision Point

compression

Decision Points are important places in the math course sequence for students, families and schools to work together to make
choices about the next course that best fits the each student’s goals!
Middle school core math courses offered at every site
!!
High school core math courses offered at every site
Math course options available for seniors based on site enrollment
Compression courses in which students take two courses during 1 period in 1 year
Support courses are an intervention for students who are struggling to meet the expectations in a core math course in the Core
Course Sequence. The support courses allow students to continue in the math course sequence reaching Algebra II by grade 11.
* Every student will complete Algebra II by the end of their senior year to meet the goal of college and career readiness. Students
taking this course with success before or during their junior year are considered well prepared for the SMARTER Balanced 11th grade
assessment.
** Recommended for students interested in pursuing STEM (Science, Technology, Engineering, and Math) related majors.
!!
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What are my options?
There are multiple ways for students to move through the OUSD math course sequence as
they progress towards graduating college, career and community ready. Regardless of the path
a student takes, the goal is to succeed in mathematics through Algebra II. Each story below
describes a different way a student might experience math and the decisions they may make
along the way. Use the stories as way to think about how to make some of your own decisions
about your math career in OUSD.
Student A: The Case of Struggle and Determination
Jessica squeaked by with C's and C–’s in Math6 and Math7 by working hard in class
and going to tutoring after school to get help with homework and do extra practice.
When solving problems she often used calculators and examples from her notebook but
was challenged with algebraic concepts and non-routine problems. In Math8, this
became a big problem for Jessica because she was confronted with the abstract nature
of the course when representing multiple situations and solving problems using
equations.
Jessica got by in Math8, earning another C grade by relying on hard work and
additional help outside of class. The additional help, which she typically needed three
days a week, allowed her extra time to make sense of content and find connections.
When it came time for Jessica to decide what classes to take as a ninth grader she
decided to request both Algebra I and the Algebra I Support class because it would help
her develop and strengthen the conceptual foundations that she had not fully developed
in middle school, while also giving her an opportunity to learn the Algebra I concepts
needed for success in Geometry and Algebra II. At the end of her ninth grade year,
Jessica was getting A’s in Algebra I and Algebra Support. She was so confident about
math that she decided to not take Geometry Support. After her Algebra I Support
experience Jessica completed Geometry and Algebra II with B’s in her sophomore and
junior years. In her senior year of high school she wanted to take an AP class because it
looked good on her college application. She decided that she would take AP Statistics
because she was interested in a major in Psychology and AP Statistics would be more
relevant to that field of study.
Student B: The Case of Falling in Love with Math Along the Way
In Math6, James worked well in groups, he got a lot of answers right, and yet he still
had trouble justifying his answers independently and often would rely on his partners to
do most of the explaining. In Math7, he began to make connections about proportional
relationships through multiple representations and he liked visual models, but he
struggled with expressions and any type of algebraic representation or manipulation. In
Math8, James was able to bring it all together and became an A student who was
extremely successful on assessments and had a growing love for math.
When it was time to make a decision about what math class to take as a ninth grader
he did not discuss his options with his family and teacher and he did not submit his
math course request, so his high school placed him in Algebra I based on the class he
took as an 8th grader. In Algebra I, James was drawn in by the new equations he was
introduced to and the different kinds of application problems his teacher presented, and
he excelled. In 10th grade, his love for math deepened as he explored the world of
geometry and he continued to seek extra math enrichment. He looked for
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opportunities outside of class to pursue his math interest but there was nothing offered
at his school and his family could not afford to pay for something outside of school.
When it was time to submit his math course request for 11th grade, he knew exactly
what he wanted to do: he chose to enroll in an Algebra II+Math Analysis compression
course so that he could take both Algebra II and Math Analysis during the same school
year. He decided this because he knew he wanted to take as much math as possible
and it would mean that he would take AP Calculus, AP Computer Science, or AP
Statistics as a senior, and be prepared for a variety of STEM opportunities in college.
Student C: The Case of Pushing Too Early
Maria’s mother and father wanted her to go to Harvard just like they did, and her
parents knew that she would need to take as many AP classes with success (all A’s) as
possible. They made sure she had a quiet place to study and as much extra help as she
needed. As a 6th and 7th grader Maria was able to maintain an A average with some
tutoring help twice a week which helped her get all of her assignments turned in and
A’s on the tests. Maria would get nervous at the beginning of every unit because she
could not remember how it was connected to previous content she had learned.
As an 8th grader, Maria and her parents decided they would do whatever they needed
to do for her to have success and maintain her A average in a Math8+Algebra I
compression course. Maria quickly realized that her old strategies did not result in the
same success they had in 6th and 7th grade because the class was moving so fast, and
she could never do enough practice before a new topic was introduced. As hard as
Maria and her family worked, she did not get a grade above a C.
When it came time to make a choice about which math class to take as a freshman,
Maria convinced her parents that the best decision for her would be to take Algebra I,
which would give her an opportunity to build a better foundation in the Algebra content
she would need to know to have success in Geometry and beyond. Her parents were
not pleased but agreed because Maria would still be able to take an AP math course by
the time she was a senior. For her parents this was important because it meant that
Maria could build her understanding and confidence in math and still be considered a
strong candidate for Harvard, their alma mater.
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Statement On Competencies In Mathematics Expected Of
Entering College Students
The following are excerpts from the Statement On Competencies In Mathematics Expected Of Entering College
Students, Revised May 2013, developed by the Intersegmental Committee of the Academic Senates of the California
Community Colleges, the California State University, and the University of California

How many years of math do you need to be college ready?
For proper preparation for baccalaureate level course work, all students should be enrolled in a
mathematics course in every semester of high school. It is particularly important that students take
mathematics courses in their senior year of high school, even if they have completed three years of
college preparatory mathematics by the end of their junior year. Experience has shown that students who
take a hiatus from the study of mathematics in high school very often unprepared for courses of a
quantitative nature in college and are unable to continue in these courses without remediation in
mathematics.
Dispositions of Well-prepared Students Toward Mathematics
Crucial to their success in college is the way in which students encounter the challenges of new problems
and new ideas. From their high school mathematics courses students should have gained certain
approaches, attitudes, and perspectives:
! A view that mathematics makes sense – students should perceive mathematics as a way of
understanding, not as a sequence of algorithms to be memorized and applied.
! An ease in using their mathematical knowledge to solve unfamiliar problems in both concrete and
abstract situations – students should be able to find patterns, make conjectures, and test those
conjectures; they should recognize that abstraction and generalization are important sources of the
power of mathematics; they should understand that mathematical structures are useful as
representations of phenomena in the physical world; they should consistently verify that their
solutions to problems are reasonable.
! A willingness to work on mathematical problems requiring time and through, problems that are
not solved by merely mimicking examples that have already been seen – students should have
enough genuine success in solving such problems to be confident, and thus to be tenacious in
their approach to new ones.
! A readiness to discuss the mathematical ideas involved in a problem with other students and to
write clearly and coherently about mathematical topics – students should be able to communicate
their understanding of mathematics with peers and teachers using both formal and natural
languages correctly and effectively.
! An acceptance of responsibility for their own learning – students should realize that their minds
are their most important mathematical resource, and that teachers and other students can help
them to learn but can’t learn for them.
! The understanding that assertions require justification based on persuasive arguments, and an
ability to supply appropriate justifications – students should habitually ask “Why?” and should
have a familiarity with reasoning at a variety of levels of formality, ranging from concrete
examples through informal arguments using words and pictures to precise structured
presentations of convincing arguments.
! While proficiency in the use of technology is not a substitute for mathematical competency,
students should be familiar with and confident in the use of computational devices and software
to manage and display data, to explore functions, and to formulate and investigate mathematical
conjectures.
! A perception of mathematics as a unified field of study – students should see interconnections
among various areas of mathematics, which are often perceived as distinct.

Appendix C: Statement On Competencies In Mathematics Expected Of Entering College Students

12

!
Experiencing Mathematics in Depth
Students who have seen a lot but can do little are likely to experience difficulty in college. While there is
much that is valuable to know if the breadth of mathematics, a shallow but broad mathematical
experience does not develop the sort of mathematical sophistication that is most valuable to students in
college. Emphasis on coverage of too many topics can trivialize the mathematics that awaits the students
of their curiosity. By delving deeply into well-chosen areas of mathematics, students develop not just the
self-confidence but the ability to understand other mathematics more readily, and independently.
Becoming Fluent in Mathematics
To be mathematically capable, students must have a facility with the basic techniques of mathematics.
There are necessary skills and knowledge that students must routinely exercise without hesitation.
Mathematics is the language of the sciences, and thus fluency in this language is a basic skill. College
mathematics classes require that students bring with them ease with the standard skills of mathematics
that allows them to focus on the ideas and not become lost in the details. However, this level of
internalization of mathematical skills should not be mistaken for the only objective of secondary
mathematics education. Student understanding of mathematics is the goal. In developing a skill, students
first must develop an understanding. Then as they use the skill in different contexts, they gradually wean
themselves form thinking about it deeply each time, until its application becomes routine. But their
understanding of the mathematics is the map they use whenever they become disoriented in this process.
The process of applying skills in varying and increasingly complex applications is one of the ways that
students not only sharpen their skills, but also reinforce and strengthen their understanding. Thus, in the
best of mathematical environments, there is no dichotomy between gaining skills and gaining
understanding. A curriculum that is based on depth and problem solving can be quite effective in this
regard provided that it focuses on appropriate areas of mathematics.
Essential Areas of Focus For All Entering College Students
What follows is a summary of the mathematical subjects that are an essential part of the knowledge base
and skill base for all students who enter higher education. Students are best served by deep mathematical
experiences in these areas.
Variables, Equations, and Algebraic Expressions: Algebraic symbols and expressions; evaluation
of expressions and formulas; translation from words to symbols; solutions of liner equations and
inequalities; absolute value; powers and roots; solutions of quadratic equations; solving two linear
equations in two unknowns, including the graphical interpretation of a simultaneous solution.
Emphasis should be placed on algebra both as a language for describing mathematical
relationships and as a means for solving problems; algebra should not merely be the
implementation of a set of rules for manipulating symbols.
Families of Functions and Their Graphs: Applications; linear functions; quadratic and power
functions; exponential functions; roots; operations on functions and the corresponding effects on
their graphs; interpretation of graphs; function notation; functions in context, as models for data.
Emphasis should be placed on various representations of functions – using graphs, tables,
variables, and words – and the interplay among the graphical and other representations; repeated
manipulations of algebraic expressions should be minimized
Geometric Concepts: Distances, areas, and volumes, and their relationship with dimension; angle
measurement; similarity; congruence; lines, triangles, circles, and their properties; symmetry;
Pythagorean Theorem; coordinate geometry in the plan, including distance between points,
midpoint, equation of a circle; introduction to coordinate geometry in three dimensions.
Emphasis should be place on developing an understanding of geometric concepts sufficient to
solve unfamiliar problems and an understanding of the need for compelling geometric arguments;
mere memorization of terminology and formulas should receive as little attention as possible.
Probability: Counting (permutations and combinations, multiplication principle); sample spaces;
expected value; conditional probability; independence; area representations of probability.
Emphasis should be placed on a conceptual understanding of discrete probability; aspects of
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probability that involve student memorization and rote application of formulas should be
minimized.
Data Analysis and Statistics: Presentation and analysis of data; measures of center such as mean
and median, and measures of spread such as standard deviation and interquartile range;
representative samples; using lines to fit data and make predictions. Emphasis should be placed
on organizing and describing data, interpreting summaries of data, and making predictions based
on the data, with common sense as a guide; algorithms should be learned with an understanding
of the underlying ideas.
Argumentation and Proof: Logical implication; hypotheses and conclusions; inductive and
deductive reasoning. Emphasis should be placed on constructing and recognizing valid
mathematical arguments; mathematical proofs should not be considered primarily as formal
exercises.
Desirable Areas of Focus For Students in Quantitative Majors
What follows is a brief summary of some of the mathematic subjects that are a desirable part of the
mathematical experiences for students who enter higher education with the possibility of pursuing STEM
majors. No curriculum would include study in all of these areas, as that would certainly be at the expense
of opportunities for deep explorations in selected areas. The emphasis here is on enrichment and on
opportunities for student inquiry.
Vectors and Matrices: Vectors in the plane; vectors in space; dot product and cross product;
matrix operations and applications
Probability and Statistics: Distributions as models; discrete distributions, such as the Binomial
Distribution; continuous distributions, such as the Normal Distribution; fitting data with curves;
correlation, regression; sampling, graphical displays of data.
Conic Sections: Representations as plane sections of a cone; focus-directrix properties; reflective
properties.
Non-Euclidean Geometry: History of the attempts to prove Euclid’s parallel postulate; equivalent
forms of the parallel postulate; models in a circle or sphere; seven-point geometry.
Calculus: A high school calculus course should have the same depth, rigor and content as university
calculus courses designed for physical sciences and engineering majors. Prior to taking the course,
students should have successfully complete four years of secondary school mathematics. Students
complete the course should take one of the College Board’s Advanced Placement Calculus examination.
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Transition to the Common Core State Standards

CCSS Math 8 and CCSS Algebra I
Increased rigor of the CCSS courses: defining Math 8 and Algebra I
The standards that made up an Algebra 1 course under the old California State standards are divided
between the CCSS Math 8 and CCSS Algebra 1 courses. Those CCSS-aligned courses also draw content
from more advanced courses, and include content not previously taught in middle or high school:

CCSS Math 8
Old CA Algebra 1
Linear Equations & Inequalities
Linear Functions, Inequalities, and Systems
Exponents
Polynomials
Quadratic Equations!

Linear Equations
Proportional Reasoning & Linear Functions
Roots & Exponents
Transformations of Shapes
Angles & Parallel Lines
Pythagorean Theorem
Analyzing Graphs
Statistics
including projects and applications

Content from old CA Algebra 1
Content from old CA Geometry and
Algebra 2 courses (high school)
Content not previously included
in the regular math sequence

CCSS Algebra 1
Linear Functions
Quadratic Equations
Linear Equations, Inequalities, & Systems
Formal work with functions, including nonlinear Functions,
Quadratic functions
Modeling with functions
Statistics
including projects and applications

The CCSS Math 8 course is composed of standards in three different domains: Algebra and Functions
(approximately 65%), Geometry (approximately 25%), and Statistics (approximately 10%).
CCSS Algebra 1 builds on content that students learn in Math 8; it does not repeat Math 8 content.
Math 8 is not a course to be skipped.
CCSS Algebra 1 extends students’ study of non-linear functions to include quadratic functions and
exponential functions. In the past, those concepts have been introduced in Advanced Algebra in high
school. The CCSS Algebra 1 course now also includes a significant focus on applying algebraic tools to
solve complex, real-world problems and on statistics.

Who should take CCSS Math 8?
Enrollment in CCSS Math 8 is the appropriate next step in the course sequence for students
who complete CCSS Math 7 and are preparing to take CCSS Algebra 1. Taking Math 8 does not
mean repeating standards from previous grades, nor does it indicate a student has been unsuccessful in
a previous course.
The promise of Math 8 – as designed by the authors of the Common Core State Standards —
is that students have time to develop deep conceptual understanding and reasoning around
linear functions, solving linear equations, the Pythagorean Theorem, and similar shapes and
transformations. This understanding is critical to success in Algebra 1 and Geometry when students build
on the conceptual foundation established in Math 8 to deepen their understanding, work with concepts
more abstractly, and apply their understanding to prove algebraic and geometric relationships.
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