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From Middle School To High School 
Mathematics Course Sequence for the CCSS-M 

Introduction	  

Students and their families need clear course sequence options to guide their decisions and ensure 
academic success and future opportunity given the new expectations of the Common Core State 
Standards for Mathematics (CCSS-M). Decision-making about course enrollment should be put in 
the hands of students and families in collaboration with teachers, counselors, and other advocates. 
What follows is our recommendation for a course sequence that will provide a structure to support 
learning experiences for all students based on the defining shifts of the CCSS-M: focus, coherence, 
and rigor. The recommendation answers this question:  

With the transition to the CCSS-M, what course sequence options should be available to support 
college readiness for all students?  

Framing	  the	  Issue	  

Implementation of the CCSS-M requires each student to have a focused, coherent, and rigorous 
learning experience in mathematics that makes sense to students as they move from course to 
course, and that ensures students are college-ready by the end of high school. Focusing deeply on 
fewer concepts allows students to gain strong foundational conceptual understanding, and 
developing coherence across grades allows students to build upon deep conceptual understanding 
from earlier years so that each standard is not a new event, but an extension of previous learning. 
The CCSS-M define rigor to mean that all students in every grade are enrolled in courses that 
balance conceptual understanding—the ability to access concepts from multiple perspectives and 
apply them to new situations—with procedural skill and fluency. 

According to Phil Daro, one of the CCSS-M authors, analyses of current student course-taking 
patterns show students are progressing through a wide variety of course sequences, with a 
significant population of students repeating courses, especially underserved students, while other 
students skip courses. Many secondary schools separate students into different courses, resulting in 
tracks where students have unequal opportunities to learn and unequal access to meaningful 
opportunities beyond high school. In California, the move to have all 8th graders take Algebra has 
increased the number of students who fail and repeat Algebra, and this adversely affects 
underserved students (see studies cited by the California Department of Education and SFUSD 
CST performance data in “Supporting Evidence for Recommendations” in the Appendix). 

As we move into a time of dramatically increased rigor and alignment in the K–12 math sequence, 
we need to make the necessary adjustments to ensure every student has access to an aligned course 
sequence in which high-quality teaching and learning are the norm. Historically, rigor has meant 
doing higher grade-level material at earlier grades, and equity has meant providing all students 
equal access. The CCSS-M require a shift to seeing rigor as depth of understanding and the ability 
to communicate this understanding, and to seeing equity as providing all students equal success. 
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Our	  Position	  

In addition to the Standards for Mathematical Practice, the CCSS-M content standards are 
organized by grade level in Grades K–8 and by conceptual category in high school (number and 
quantity, algebra, functions, geometry, probability and statistics, and modeling), showing the body 
of knowledge students should learn. We have the responsibility to ensure that the courses we make 
available to students meet the rigor of the CCSS-M, and we must provide students clear options for 
pursuing course sequences that will prepare them for post-secondary success. The recommendation 
presented here embodies our best thinking about what the most coherent course sequence for our 
district students. 

Guiding	  Principles 

The recommendation that follows is based on our belief that: 

• All students can and should develop a belief that mathematics is sensible, worthwhile, and 
doable.     

• All students are capable of making sense of mathematics in ways that are creative, 
interactive, and relevant. 

• All students can and should engage in rigorous mathematics through rich, challenging tasks. 

• Students’ academic success in mathematics must not be predictable on the basis of race, 
ethnicity, gender, socioeconomic status, language, religion, sexual orientation, cultural 
affiliation, or special needs. 

Recommendation	  

All	  secondary	  schools	  provide	  all	  students	  the	  same	  course	  sequence	  aligned	  to	  the	  CCSS-‐M.	  	  

 
We recommend that the Board of Education endorse a core course sequence for all middle and 
high schools. This course sequence ensures a solid middle-grades foundation that supports all 
students to successfully meet the UC “c” requirement and prepares them for college mathematics.  
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Having one core sequence provides focus and coherence as schools and teachers implement the 
CCSS-M and supports equity by creating one path for all students to experience rigorous 
mathematics. Therefore, we explicitly recommend that secondary schools do not separate their 
students into an honors track and a regular track—or into other tracks based on perceived ability—
until students choose course pathways at the end of 10th grade (see the introduction of 
“Heterogeneous Classrooms” by Maika Watanabe in the Appendix to read more about tracking). 
This recommendation is in line with the SFUSD 2013-15 Strategic Plan, which includes the design 
principle of Response to Instruction and Intervention (RTI2) to meet the needs of all students.  

The CCSS-M content standards describe a progression of algebra from Kindergarten through 
Grade 8 that leads to the CCSS Algebra 1 course in high school. The standards that defined 
Algebra 1 under the old California standards are now divided between CCSS Math 8 and CCSS 
Algebra 1 (see “FAQs about Common Core State Standards for Mathematics in SFUSD Middle 
Schools” in the Appendix). CCSS Math 8 introduces extensive new mathematics content 
traditionally taught in high school—linear functions, transformational geometry, and bivariate 
statistics—and is not a course that can be skipped. CCSS Algebra 1 does not repeat content from 
CCSS Math 8, but rather builds on the content students learn in CCSS Math 8, and should 
therefore be the core course for 9th graders in high school. 

For students who would like to complete an AP course, this course sequence allows them to do so 
by compressing CCSS Algebra 2 with Precalculus in high school. Unlike the earlier practice of 
having students accelerate in math by skipping a course, the CCSS-M necessitate that acceleration 
only occur by course compression. This means that students learn standards from more than one 
year during a regular class period over one year. The option for compression supports students 
who wish to graduate from high school prepared for specialized studies in STEM in university 
settings. Significantly, we recommend that students, together with their families, make this choice 
at the end of their sophomore year. More generally, students and their families make choices about 
which mathematics courses to enroll in at the end of their sophomore and junior years (labeled as 
Decision Points in the diagram on the previous page).	  
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Appendices	  

• Additional Considerations 

• Supporting Evidence for Recommendation 

• FAQs about Common Core State Standards for Mathematics in SFUSD Middle Schools 

• Introduction of “Heterogeneous Classrooms” by Maika Watanabe 

• References 
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Additional	  Considerations	  

In addition to the guiding principles listed on page 2, we the following statements describe what 
we believe to be inherent in the CCSS-M and thus undergird our recommendation: 

● A district’s mathematics program must preserve the focus, coherence, and rigor of the 
CCSS-M as demanded by the UC a–g requirements. 

● The content in the middle grades CCSS-M standards and in the conceptual categories of 
high school CCSS-M represents a logical progression—of procedural fluency, conceptual 
understanding, and strategic thinking—inherently coherent and designed to prepare 
students for college and career. 

● Mathematically proficient students reason about concepts, make sense of and mathematize 
situations, and connect skills and concepts to solve problems by utilizing the eight 
Standards for Mathematical Practice as stipulated in the UC a–g requirements. 

● Mathematically, each CCSS-M content standard is an essential building block for future 
learning; therefore no mathematics content or grade level can be skipped. 

● Middle school students who successfully complete CCSS-M Math 6, Math 7, and Math 8 
consecutively will have the right preparation for high school mathematics. 

● Compression is better in later years because students are more mature, they are better able 
to commit to their choices, and their teachers may have more experience teaching higher-
level mathematics and/or deeper content knowledge. 

● Students in the 10th grade should be able to make informed and authentic choices about 
which courses to take, choices that match their goals for college and career. 

● Building a coherent learning experience for students requires teachers to collaborate within 
and across sites around content and pedagogy. Such collaboration is more likely to occur 
when instruction is aligned to the same Scope and Sequence, so that teachers teach the 
same units at roughly the same time of year. 
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Supporting	  Evidence	  for	  Recommendations 

● From California Department of Education 
http://www.cde.ca.gov/ci/ma/cf/documents/aug2013apxacourseplace.pdf 

CCSS-M Math 8 is rigorous, should not be skipped as in the past, and is an important year for 
coherence of course-taking and progression of learning.  

The CCSS-M Grade 8 standards are of significantly higher rigor than the Algebra 1 course that 
many students have taken while in 8th grade. The CCSS-M for Grade 8 address the foundations of 
algebra by including content that was previously part of the Algebra 1 course, such as an in-depth 
study of linear relationships and equations, a more formal treatment of functions, and the 
exploration of irrational numbers. For example, by the end of the CCSS-M for Grade 8, students 
will have applied graphical and algebraic methods to analyze and solve systems of linear equations 
in two variables. The CCSS-M for Grade 8 also include geometry standards that relate graphing to 
algebra in a way that was not explored previously. In addition, the statistics standards presented in 
the CCSS-M for Grade 8 are more sophisticated than those previously included in middle school 
and connect linear relations with the representation of bivariate data.  

● From draft California Department of Education acceleration options 
http://www.cde.ca.gov/ci/ma/cf/documents/aug2013apxacourseplace.pdf 

Over the last decade, there has been a dramatic increase in the number and proportion of eighth 
grade students enrolled in Algebra 1 in California. Williams et al. (2011) report that, between 2003 
and 2009, the percentage of eighth grade students taking Algebra 1 increased from 32 percent to 54 
percent. While the increase in eighth grade enrollment in Algebra 1 resulted in greater percentages 
of eighth grade students achieving either Proficient or Advanced on the Algebra 1 California 
Standards Test, it also led to larger numbers of eighth grade students achieving Far Below Basic or 
Below Basic on the test (Williams et al. 2011). Williams et al. (2011) conclude that the practice of 
placing all eighth graders into Algebra 1, regardless of their preparation, sets up many students to 
fail. 

A recent longitudinal analysis based on California statewide assessment data revealed that 
California’s students that fail the state exam for algebra in grade 8 have a greater chance of 
repeating the course and failing the exam again in ninth grade compared to their peers who pass 
the state exam for general math in grade 8 (Liang, Heckman, and Abedi, 2012). 

Common Core Standards for grades 6–8 are comprehensive, rigorous, and non-redundant. 
Acceleration will require compaction and not the former strategy of deletion. Therefore, careful 
consideration needs to be made before placing a student into higher mathematics coursework in 
middle grades. 

1. Decisions to accelerate students into the Common Core State Standards for higher 
mathematics before ninth grade should not be rushed. Placing students into an accelerated 
course sequence option too early should be avoided at all costs. It is not recommended to 
compact the standards before grade seven to ensure that students are developmentally ready for 
accelerated content.  
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2. Decisions to accelerate students into higher mathematics before ninth grade must require solid 
evidence of mastery of prerequisite CCSS-M. “Mathematics is by nature hierarchical. Every 
step is a preparation for the next one. Learning it properly requires thorough grounding at each 
step and skimming over any topics will only weaken one’s ability to tackle more complex 
material down the road” (Wu 2012). Serious efforts must be made to consider solid evidence of 
a student’s conceptual understanding, knowledge of procedural skills, fluency, and ability to 
apply mathematics before moving a student into an accelerated course sequence option.  

● California data from EdSource 

In 2009, only an estimated 34% of African American 11th graders and 35% of Latino 11th graders had 
reached at least Algebra 2, compared with 52% of white 11th graders and 78% of Asian 11th graders. 

● SFUSD CST performance data: 

8th Graders 2011–2012 CST (about 90% took Algebra CST)  
Percent of students not proficient or above 

All 51% 
African American 82% 
Latino 78% 

9th Graders 2011–2012 
Percent of students with grades of D or F in Algebra (most of whom are repeating)  

African American 53% 
Latino 53% 
Chinese 28% 
White 35% 

SFUSD matched student Algebra 1 CST data from 8th graders in 2009–2010 to the Algebra 2 CST 
data of same students as 10th graders in 2011–2012. (These data do not include students who 
transferred into SFUSD in high school, moved away, or dropped out.) 

 Students scoring 
proficient or above 
on Algebra 1 CST 
in 8th grade (2010) 

Of those proficient in 
8th grade, students who 
took Algebra 2 CST in 
10th grade (2012) 

Students scoring 
proficient or above 
on Algebra 2 CST in 
10th grade (2012) 

Of those proficient 
in 8th grade, those 
scoring proficient 
in 10th grade 

Number Number Percent Number Percent Percent 
All 1,348 939 70% 591 63% 44% 
African American 29 16 55% 7 44% 24% 
Latino 85 62 73% 21 34% 25% 

African American and Latino students were extremely underrepresented in the 8th grade cohort of 
students scoring proficient or above. Less than half of all students, and only a quarter of African 
American and Latino students, scored proficient two years later. Increasing the number of students 
who take Algebra 1 in 8th grade has increased the number of students who were unsuccessful in 
Algebra and had to repeat it, and decreased the success rate of underserved students. 
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FAQs	  about	  Common	  Core	  State	  Standards	  for	  Mathematics	  in	  
SFUSD	  Middle	  Schools	  

What	  are	  the	  Common	  Core	  State	  Standards?	  

The Common Core State Standards (CCSS) for Mathematics are a more coherent, focused, and 
rigorous progression of mathematics learning from Kindergarten through Advanced Algebra.  
At the middle school level, they define a three-year course sequence that includes many algebra, 
geometry, and statistics topics traditionally taught in high school. Each of the middle school 
courses (CCSS Math 6, CCSS Math 7, CCSS Math 8) contains extensive new mathematics that are 
critical for student success in all future math courses in high school as well as college. 
The Common Core State Standards are the result of a national initiative launched by the National 
Governors Association and the Council of Chief State School Officers to create unified standards 
for English Language Arts and Mathematics based on researching the standards of high-achieving 
countries. They are voluntary for states to adopt, and at this point California and forty-four other 
states have adopted them. 

How	  do	  the	  CCSS	  Math	  8	  and	  CCSS	  Algebra	  1	  courses	  compare	  to	  the	  old	  Algebra	  1	  course?	  
The standards that defined an Algebra 1 course under the old California standards are now divided 
between the CCSS Math 8 course and the CCSS Algebra 1 course, as shown below. CCSS Math 8 
and CCSS Algebra 1 courses also include content from more advanced high school courses and 
concepts not previously taught in high school math, especially statistics. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

Proportional Relationships 
Linear Equations and Inequalities 

Systems of Equations 
Roots and Exponents 

Expressions and Polynomials 
Quadratic Equations and Functions	  

Old CA Algebra 1 Proportional Relationships 
Linear Equations and Inequalities 

Systems of Equations 
Roots and Exponents 

Introduction to Functions 
 Transformations and Congruence 

Angles and Parallel Lines 
Pythagorean Theorem 

 Analyzing Graphs 
Bivariate Data 

CCSS Math 8 

including projects and applications 

 
Categorical and Quantitative Data 

Linear Equations, Inequalities, and Systems 
Expressions and Polynomials 

Quadratic Equations and Functions 

Modeling with Functions 
Interpreting and Building Functions 

Linear, Quadratic, and Exponential Models 

CCSS Algebra 1 

including projects and applications 

Content from old CA Algebra 1 course 

Content from old CA Geometry and 
Algebra 2 courses (high school) 

Content not previously included in the 
regular high school math sequence 
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Is	  CCSS	  Math	  8	  the	  same	  as	  the	  old	  8th	  grade	  Pre-‐Algebra	  course?	  
No. CCSS Math 8 is much more rigorous than the 8th grade math courses of the past, and covers 
many standards that used to be part of Algebra 1. The old Pre-Algebra course primarily reviewed 
standards taught in earlier grades—fractions, decimals, and percents, ratios and proportions, 
equations, and geometric measurement—which remain the focus of Common Core courses in 
earlier grades. CCSS Math 8 is composed of standards drawing from the three major domains: 
Algebra and Functions (about 65%), Geometry (about 25%), and Statistics (about 10%).  

Algebra and Functions (about 65%) 
Proportional Relationships  
Linear Equations and Inequalities 
Systems of Equations 
Roots and Exponents 
Introduction to Functions 
Modeling with Functions 

Geometry (about 25%) 
Transformations and Congruence 
Angles and Parallel Lines 
Pythagorean Theorem 

Statistics (about 10%) 
Analyzing Graphs 
Bivariate Data 

Can	  students	  skip	  CCSS	  Math	  8	  and	  go	  straight	  into	  CCSS	  Algebra	  1?	  
No. CCSS Math 8 introduces extensive new mathematics content and is not a course that can be 
skipped. The content of the middle school course sequence (CCSS Math 6, CCSS Math 7, and 
CCSS Math 8) is essential for preparing students for both CCSS Algebra 1 and CCSS 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. CCSS Algebra 1 builds on 
the content students learn in CCSS Math 8 and does not repeat content from CCSS Math 8. 
CCSS Algebra 1 is also much more rigorous than the old CA Algebra 1. It assumes students have 
already worked with linear equations and functions and then extends their study of non-linear 
functions to include quadratic and exponential functions—topics that were introduced in Algebra 2 
in the past. CCSS Algebra 1 also includes a significant focus on statistics and applying algebraic 
tools to solve complex, real-world problems. 

Will	  students	  still	  be	  able	  to	  take	  AP	  Calculus	  in	  high	  school?	  
Yes, by compressing courses in high school. Due to the essential nature of all CCSS courses, 
students can no longer accelerate in math by skipping a course. The current district plan includes 
the option to accelerate in high school by compressing CCSS Algebra 2 with Precalculus into a 
one-year course. The authors of the Common Core generally do not recommend compressing 
courses in middle school, and if so, only for a very small number of students who are prepared to 
take on the demanding workload required to learn the content of two courses in one year. 
CCSS Math 8 is designed for students to have time to develop deep conceptual understanding and 
reasoning around linear functions, solving linear equations, the Pythagorean Theorem, similar 
shapes, and geometric transformations. In CCSS Algebra 1 and CCSS Geometry, students build on 
this conceptual foundation to deepen their understanding, work with concepts more abstractly, and 
apply their understanding to prove algebraic and geometric relationships. 
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Introduction	  of	  “Heterogeneous	  Classrooms”	  by	  Maika	  Watanabe	  
	   	  



	  

Last updated: 1/27/14 11	  

	  



	  

Last updated: 1/27/14 12	  

	  



	  

Last updated: 1/27/14 13	  



	  

Last updated: 1/27/14 14	  

References	  	  
	  	  
Achieve. (2005). Rising to the challenge: Are high school graduates prepared for college and 
work? Washington, DC: Author. 

ACT. (2006). Ready for college or ready for work: Same or different? Iowa City, IA: American 
College Testing Service. 

Boaler, J., Wiliam, D., & Brown, M. (2000). Students’ experiences of ability grouping—
disaffection, polarisation, and the construction of failure. British Educational Research Journal, 
26(5), 631–648. 

Education Trust. (2005). Gaining traction, gaining ground: How some high schools accelerate 
learning for struggling students. Washington, DC: Author. 

Flores, Alfinio. (2007). Examining disparities in mathematics education: Achievement gap or 
opportunity gap? The High School Journal, 91(1), 29–42. 

Knapp, M. S., Adelman, N. E., Marder, C., McCollum, H., Needels, M. C., Padilla, C., Zucker, A. 
(1995). Teaching for meaning in high-poverty schools. New York: Teachers College Press. 

National Research Council (NRC). (2001). Adding it up: Helping children learn mathematics. J. 
Kilpatrick, J. Swafford, & B. Findell (Eds.). Mathematics Learning Study Committee, Center for 
Education, Division of Behavioral and Social Sciences and Education. Washington, DC: National 
Academy Press. 

Schmidt, W. H., Cogan, L. S., Houang, R. T., & McKnight, C. C. (2011). Content coverage 
differences across districts/states: A persisting challenge for U.S. education policy. American 
Journal of Education, 117(3), 399–427. 

Silver, E. A., & Stein, M. K. (1996). The QUASAR project: The “revolution of the possible” in 
mathematics instructional reform in urban middle schools. Urban Education, 30(4), 476–521. 

Stiff, L. V., Johnson, J. L., & Akos, P. (2011). Examining what we know for sure: Tracking in 
middle grades mathematics. In W. F. Tate, K. D. King, & C. R. Anderson (Eds.), Disrupting 
tradition: Research and practice pathways in mathematics education (pp. 63–75). Reston, VA: 
National Council of Teachers of Mathematics. 

Tate, W., & Rousseau, C. (2002). Access and opportunity: The political and social context of 
mathematics education. In L. D. English (Ed.), Handbook of international research in mathematics 
education (pp. 271–299). Mahwah, NJ: Lawrence Erlbaum. 
 
Watanabe, M. (2011), Heterogeneous Classrooms: Detracking Math and Science—A Look at 
Groupwork in Action.  New York: Teachers College Press. 


