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Abstract

In the United States, the prevailing high school mathematics course sequence
begins with a year of Algebra I, followed by a year of geometry and a year of Algebra II.
Educators and others have raised concerns about the extent to which this sequence, which
prioritizes the mastery of algebra, is appropriate for the longer-term education and career
goals of students who do not intend to pursue STEM degrees in college. These concerns
have impelled educators and policymakers to reexamine the prominence of algebra in
high school mathematics curricula and to consider new approaches that provide students
with more mathematics course options better aligned with their academic and career
goals. In this paper, we explore existing approaches to high school mathematics curricula
as well as new developments in the field. To start, we discuss a range of high school
mathematics course sequences that are currently offered across the country and look at
some of the systemic challenges embedded within the traditional paradigm. Then we
explore federal and state changes to the provision of high school mathematics in the early
21st century, which we follow with a look at the influence of postsecondary institutions
on high school math curricula. We then introduce short case studies of innovative high
school math reforms that are occurring in five states. We conclude the paper by
considering the Charles A. Dana Center’s new initiative, Launch Years, and how this
project works to reimagine high school mathematics and its relationship to postsecondary

education and careers.

About Launch Years

Launch Years is an initiative led by the Charles A. Dana Center at The University of Texas at
Austin—in collaboration with Community College Research Center, Education Strategy Group,
and the Association of Public and Land-grant Universities—focused on addressing systemic
barriers that prevent students from succeeding in mathematics and progressing to
postsecondary and career success. Leveraging work within states, the initiative seeks to
modernize math in high school through relevant and rigorous math courses as well as policies
and practices leading to more equitable outcomes for all students.

Learn more at: utdanacenter.org/launch-years.
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1. Introduction

In the United States, the prevailing high school mathematics course sequence
begins with a year of Algebra I, followed by a year of geometry and a year of Algebra II.
First established by the National Education Association Committee of Ten in 1892 (Berry
& Larson, 2019; Dossey, McCrone, & Halvorsen, 2016), this pathway became the norm
across the country in the mid-20th century following the 1957 launch of the Soviet
satellite Sputnik, which spurred reforms in U.S. science and engineering education in
order to increase the nation’s technological capacity (Burdman, 2015). Although the
sequence sometimes begins in eighth grade or earlier, this three-course sequence is the
standard for most students in the majority of high schools throughout the country (Berry
& Larson, 2019; Dossey et al., 2016).

This approach to mathematics, which prioritizes mastery of algebra, works well
for a subset of students, particularly those who plan to attend college and pursue STEM
fields (Burdman, 2019). However, for the majority of students, who do not intend to
pursue STEM in college, the traditional high school mathematics course sequence has
been associated with a range of concerns and challenges. Studies have shown that a
course sequence focusing on algebra can impede student progress in mathematics and
even jeopardize successful completion of high school (Kim, Kim, DesJardins, & McCall,
2015; Orihuela, 2006). Other studies have argued that algebra functions as a
“gatekeeper,” or barrier, to progression to higher levels of education in fields other than
math (Douglas & Attewell, 2017; Kim et al., 2015). Indeed, a growing discourse contests
the relevance of algebraic course content to many students’ postsecondary goals and
career aspirations (Boaler et al., 2018). Moreover, the traditional algebra-focused
mathematics sequence is associated with varied effects on student outcomes by
racial/ethnic and socioeconomic background, raising the need to examine challenges
specific to minoritized and low-income students (Lubienski & Shelley, 2003).

These concerns have impelled policymakers and educators to reexamine the
prominence of algebra in the current high school mathematics course sequence and to
consider new approaches that provide students with more mathematics course options

better aligned with their academic and career goals.



This paper explores existing approaches to high school mathematics as well as
new developments that seek to improve students’ experiences in mathematics courses,
increase student success, and advance more equitable opportunities and outcomes. We
begin by presenting a survey of high school mathematics course sequences that are
currently offered across the country and discuss some of the systemic challenges
embedded within the traditional paradigm. Next we describe federal and state-level
changes to the provision of high school mathematics that have taken place in the early
21st century and consider the influence that higher education reforms have had on high
school math curricula. We then present very short case studies of innovative high school
math reforms from five states to explore how they have changed high school mathematics
courses and sequencing. Lastly, we conclude by considering how the Charles A. Dana
Center’s new initiative, Launch Years, builds on and extends several prior reforms and
discuss how this project (in which CCRC functions as an evaluator) is working to

reimagine high school mathematics.

2. Current High School Mathematics Course Offerings and Sequences

Students nationwide are typically required to complete between two and four
years of math before they graduate high school (Macdonald, Zinth, & Pompelia, 2019).
As noted above, most schools use a single, common math sequence, or pathway, wherein
nearly all students take the following courses in sequential order: (1) Algebra I, (2)
geometry, and (3) Algebra I1.1 This traditional math sequence, beginning as early as

eighth grade and completed often by 11

grade, aims to prepare students for calculus and
direct entry into postsecondary STEM programs (Jimenez & Sargrad, 2018).

Although most high school students do not intend to pursue a postsecondary
credential in STEM, a majority of states currently require students to complete a version
of this sequence (Daro & Asturias, 2019), which we consider the traditional high school
math pathway. One reason schools require this pathway is that they want to avoid

limiting the subjects students will be able study once they arrive in college. Moreover,

1 Some states offer an integrated approach to math that combines concepts from different math courses into
a single course. For example, students may enroll in Integrated Math I, Integrated Math II, Integrated Math
111, and Integrated Math IV.



many colleges and universities require the completion of Algebra II for admission. In
many cases, high school students are permitted to enroll in alternative math courses, such
as statistics or quantitative reasoning, only after completing the traditional course
requirements (Fong, Perry, Reade, Klarin, & Jacquet, 2016). For example, although
computer science courses can be taken to fulfill high school math requirements in 29
states (Zinth, 2018), these courses still require the completion of Algebra Il as a
prerequisite, which only reinforces the prevalent course-taking sequence.

While the traditional math pathway remains dominant, states are increasingly
offering course alternatives to Algebra Il during the third year of high school that may
better align with students’ academic and career goals. For example, several states,
including New Jersey, New Mexico, and Washington, offer financial literacy courses that
incorporate topics from Algebra I, geometry, and Algebra II (Macdonald et al., 2019).
Likewise, students pursuing career and technical education (CTE) tracks may be able to
complete career-based math courses instead of Algebra II. Indeed, at least 10 states
currently allow students to replace one or more required math courses with approved
integrated, applied, interdisciplinary, occupational, or technical courses (Macdonald et
al., 2019), though many states stipulate that these courses must include content that aligns
with the state’s core math standards.

Interestingly, more advanced students, including those pursuing honors diplomas
or those who satisfy high school graduation requirements at an accelerated pace, are most
likely to have opportunities to take courses outside of the traditional pathway, through
Advanced Placement (AP), International Baccalaureate (IB), or dual enrollment math
courses. These courses, which generally meet high school math requirements, cover a
broader range of topics than those typically offered in the standard curriculum, and can

include advanced courses in statistics, economics, or engineering (Macdonald et al.,

2019).

3. Challenges Arising From the Current Paradigm of High School Mathematics

The current structure of high school mathematics puts an overwhelming emphasis

on the mastery of algebra, considering it the K-12 mathematics subject that best prepares



students for postsecondary education (Achieve, 2020). However, focusing on algebra for
college preparation has several drawbacks. First, this approach may not prepare students
well for non-college or community college alternatives, such as workforce development
programs and/or more immediate employment. Second, the approach does not align with
recent changes made in postsecondary education, in which there is an increasing use of
multiple mathematics pathways that encourage students to take courses relevant to their
degree and career aspirations (Rutschow, Cormier, Dukes, & Cruz Zamora, 2019).
Finally and relatedly, there are emerging college majors that require math courses other
than algebra, which students may not be prepared to pursue under the current paradigm of
high school mathematics (Charles A. Dana Center, 2020; Daro & Asturias, 2019).

In addition, the current algebra-dominant paradigm is associated with poor rates
of student achievement, suggesting that it is failing many students. Several factors may
contribute to these poor rates, such as certain pedagogical practices, poor alignment
between instruction and standardized testing, and the use of single instruments to
measure student achievement (Berry, 2003; Cullinan et al., 2018; English & Stefty, 2001;
Resnick, Rothman, Slattery, & Vranek, 2004; Sanders & Rivers, 1996). Ngo and
Velazquez (2020) tracked high school math course sequences taken by students
matriculating to a large, urban community college from a feeder public high school in
California. They found that more than 50% of students who completed Algebra II in high
school with a B were placed into Algebra I or pre-algebra upon entry to community
college based on their placement test performance (Melguizo & Ngo, 2020). These
students were placed one to two levels below the math they had completed in high
school; they therefore experienced a loss of “math mobility” and a decreased likelihood
that they would progress to higher-level math courses in college (Ngo & Velasquez,
2020).

The equity implications of the current (traditional) high school mathematics
paradigm are also important to consider. A single course, such as Algebra II, is generally
divided into two tracks, or sections, based on students’ perceived ability (Gamoran,
2010). This practice disproportionately places lower-income and minoritized students in
lower tracks, which limits their access to rigorous coursework that can better prepare

them for college or the workforce (Banerjee, 2016; Schudde & Meiselman, 2019; Siegle,



McCoach, Gubbins, Callahan, & Knupp, 2015; Solérzano & Ornelas, 2002). High school
tracking can also disadvantage underserved students in relation to admissions criteria and
placement mechanisms used at many postsecondary institutions (Charles A. Dana Center,
2020). Indeed, when entering postsecondary institutions, Black and Latinx students, as
well as students from low-income backgrounds, are deemed not college-ready at higher
rates compared to their peers, and are in turn overrepresented in developmental education
courses. As traditional postsecondary developmental math sequences are associated with
lower chances of completing basic college requirements and increased rates of student
attrition, this pathway into developmental education at the beginning of college
contributes to socioeconomic and racial/ethnic gaps in rates of transfer and bachelor’s
degree attainment (Chen & Simone, 2016; Crisp & Nunez, 2014; CUNY Task Force on
Developmental Education, 2016; Hodara, 2019).

The challenges associated with the traditional high school math paradigm
highlight the need for new high school math pathways that students can pursue based on
their educational and career aspirations, rather having all or most students follow a single
algebra-focused pathway that many do not succeed in (Charles A. Dana Center, 2020;
Daro & Asturias, 2019). A range of reforms, including the introduction of new pathways,
have been undertaken to address these challenges, a number of which are discussed in the

sections that follow.

4. Federal Influences on the Provision of High School Mathematics

Two prominent federal reforms in the early 21st century sought to influence how
mathematics is taught in high schools across the country: No Child Left Behind and the
Common Core State Standards.

The No Child Left Behind (NCLB) Act was passed in 2002 in response to
concerns that U.S. students were falling behind students in other countries (Klein, 2003).
One of its goals was to improve math outcomes for traditionally underserved groups of
students, such as minoritized students, English language learners, and students in poverty.
States were not required to abide by the policy reform, but they risked losing federal Title
I funds if they opted out (Ladd, 2017). NCLB required teachers to be highly qualified,



which led to a dramatic increase in teachers attaining their master’s degrees (Ladd, 2018).
However, NCLB also spurred an increase in standardized testing, which has been linked
to a more narrow, procedural approach in the teaching of algebra (Scogin, Kruger,
Jekkals, & Steinfeldt, 2017; Smith & Kovacs, 2011). This not only led to student fatigue
but also caused many teachers to “teach to the test” in order to meet accountability
standards, which critics have argued emphasizes rote memorization rather than the
comprehensive understanding of subject matter and the practice of abstract thinking.
(Cawelti, 2006; Menken, 2006; Phelps, 2011; Schoen & Fusarelli, 2008; Smyth, 2008).

Introduced in 2010, the Common Core State Standards Initiative emerged in
concert with other national initiatives, such as the American Diploma Project, that were
concerned with low rates of college and career readiness among high school graduates.
The fact that many young people graduated from high school but failed to meet
benchmarks of college readiness raised concerns about variation among states in how
college and career readiness was defined and measured (Rothman, 2011). The Common
Core sought to create standards for English and math anchored in a common definition of
college and career readiness (Barnett & Fay, 2013; Conley, 2014; Rothman, 2011). The
National Governors Association and the Council of Chief State School Officers led the
development of the Common Core State Standards, with 49 states initially volunteering
to participate in the process and adapt their curriculum to align with the standards
(Schmidt & Houang, 2012).

The Common Core math standards focused on teaching a more limited number of
mathematical topics in greater depth, emphasizing conceptual understanding along with
procedural fluency, and applying math concepts in different problem-solving contexts
(Conley, 2014). Despite the desire to build cross-sector consensus on a definition of
college and career readiness in mathematics, the implementation of Common Core failed
to catalyze an alignment of expectations for college readiness in math between high
schools and colleges (Barnett & Fay, 2013).

Beyond these two prominent federal reform efforts, a range of national groups has
called for additional reforms to high school math education, often with a focus on equity,
particularly on the racial/ethnic and socioeconomic gaps in postsecondary attainment

(Domina & Saldana, 2012). In 2018, the National Council of Teachers of Mathematics



(NCTM) released a report arguing that changes to improve equity are needed in high
school mathematics and that a focus on standards alone is insufficient. The NCTM (2018)
contended that it is important to remove structural barriers to student progress in math,
including the practice of tracking students into lower-level, terminal mathematics
pathways “that are not mathematically meaningful and do not prepare [students] for any
continued study of fundamental mathematics or effective participation in democratic
society” (p. 4). Additionally, the organization Transforming Postsecondary Education in
Mathematics named the creation of multiple math pathways in lower-division high school
mathematics among its top priorities; the aim is to better align secondary coursework
with students’ college programs of study and thus increase college completion rates

(Transforming Postsecondary Education in Mathematics, n.d.).

5. State- and Local-Level Changes in the Provision of High School Mathematics

States and localities have also implemented policies and practices intended to
make sure that students graduate high school prepared for college-level work in
mathematics. This has taken several forms, including mandating particular approaches to
algebra instruction, changing the number of math courses required to graduate from high
school, developing transition courses to improve college readiness, and increasing student
interest in STEM education.

Some localities have implemented “algebra for all” models, which mandate that
students who were slated to take remedial math in ninth grade enroll in Algebra I instead,
thereby increasing algebra enrollment across schools. However, studies have found that
such initiatives do not improve math learning as intended, most likely due to flaws in
their theories of action that presume that students have developed sufficient K-8
mathematical background needed to benefit from instruction in algebra (Allensworth,
Nomi, Montgomery, & Lee, 2009). To address this concern, “double-dose algebra” was
developed to overcome the shortcomings of algebra for all by requiring students who
scored below the national median on an eighth-grade math test to take two class periods
of algebra in ninth grade: the regular Algebra I course and a remedial course designed to

provide support and build foundational math skills (Nomi & Raudenbush, 2016).



Studies have shown that while algebra for all decreased the segregation of
classrooms based on students’ math test scores, double-dose algebra showed the opposite
effect, intensifying the sorting and tracking of students by their perceived math ability
(Nomi, 2012; Nomi & Allensworth, 2013). The Consortium on Chicago School Research
at the University of Chicago Urban Education Institute reported that this “form of ability
grouping” based on incoming math skills benefited all students: those in double-dose
classes gained from extra instructional time and teacher support, while those in single-
dose algebra benefited from “stronger classroom environments with less time spent on in-
class remediation” (Durwood, Krone, & Mazzeo, 2010). Likewise, Cortes, Goodman, and
Nomi (2013) found that double-dose algebra increased the proportion of students earning
at least a B in Algebra I by 9.4 percentage points, to more than 65%. The initiative,
however, did not impact overal passing rates in Algebra I, or in geometry (taken in 10
grade). Long-term effects were positive, showing that double-dosing algebra increased
four- and five-year high school graduation rates by 8.7 and 7.9 percentage points
respectively. Double-dosed students were 8.6 percentage points more likely to enroll in
college within five years of starting high school (Cortes, Goodman, & Nomi, 2013).

Some states have deviated from the traditional and most common three-year math
sequence required to graduate from high school. While the majority of states require three
years of high school math (namely Algebra I, geometry, and Algebra II), 17 states now
require four, and a few states require only two (Burdman, 2018). California, for example,
requires two math courses, and it does not require not Algebra I (Macdonald et al.,
2019). Changes in high school graduation requirements, however, do not necessarily line
up with college admissions requirements. A study of high school graduation requirements
in 48 states from the Center for American Progress found that only 23 states had math
requirements that were aligned with those needed for college admission, while eight
states were not aligned, and 16 states could be aligned depending on student course-
taking choices (Jimenez & Sargrad, 2018).

Another means to address low levels of college readiness has been the
development of high school transition curricula. Transition courses are typically co-
created by K-12 and college partners and taken by high school seniors identified as not

on track to be college-ready in math upon graduation. These courses have been



proliferating over the past ten years. In 2017, CCRC conducted a national scan of
transition courses in all 50 states and found that they were offered as part of secondary
school programming in 39 states—an increase of 10 states since 2012-2013, when a
similar scan was done (Barnett, Chavarin, & Griffin, 2018). Some transition curricula are
aligned with mathematics pathways offered at colleges and may be paired with other
college readiness interventions, such as dual enrollment programs (Barnett, Chavarin, &
Griffin, 2018).

There are also state-level efforts to increase interest in STEM and improve student
outcomes in these subjects (ACT, 2017). A number of these initiatives involve
partnerships with business and industry and include a focus on technology. For example,
New Jersey has undertaken a STEM initiative that includes a partnership with Math for
America in which fellowships are offered to teachers to help them use innovative
teaching practices that lead to the flexible problem-solving skills required for continuing
STEM education and careers (State of New Jersey, Office of Governor Phil Murphy,
2019).

6. The Role of Postsecondary Institutions in Shaping High School Mathematics

As noted, the majority of colleges and universities require that students
successfully complete Algebra II for admission (Dounay, 2006). Many higher education
institutions have been reluctant to change this requirement, believing that passing
Algebra Il is a good indicator of the level of rigor students have achieved in math and
their ability to succeed in college, an assumption that has been questioned by scholars
and practitioners (Burdman, 2019; Charles A. Dana Center, 2020). So long as these
institutions continue to require Algebra Il for admissions, high school leaders and
educators are not likely to change their mathematics course offerings and requirements,
as they do not want to limit students’ options for postsecondary education.

In addition, college placement practices discourage high schools from changing
the types of high school math courses offered. Colleges use national college placement
tests, primarily ACCUPLACER, or similar local or state tests, to determine whether

students should enter remedial or college-level math courses. As existing college



placement tests focus on knowledge of algebra, they also reinforce the idea that all
students need Algebra II (Charles A. Dana Center, 2020).

On the other hand, the movement to reform higher education mathematics
pathways is opening the door to the idea that students may benefit from having more
math options in high school. The Dana Center Mathematics Pathways (DCMP) initiative
is a postsecondary mathematics pathways reform designed to deliver mathematics
courses that are more relevant to college students’ academic and career goals (Bickerstaff
& Moussa, 2020). By enrolling in pathways that focus on statistics or quantitative
reasoning, for example, students in non-STEM programs can bypass college algebra and
take a mathematics course that better aligns with the quantitative skill needs of their
programs of study (Rutschow, Sepanik, et al., 2019). Development of these alternative
pathways has involved the recognition that college algebra, which has traditionally been
the default transferable mathematics requirement, has been a major stumbling block for
student success in college (Bickerstaff & Moussa, 2020; American Mathematical
Association of Two-Year Colleges, 2014; National Council of Teachers of Mathematics,
2018).

The higher education math pathways movement has also emerged partially in
response to a refined understanding of the types of math skills that employers are seeking
in college-educated employees (Charles A. Dana Center, 2020). Increasingly, there is a
range of jobs that involve data science (encompassing statistics, computer science, and
domain-specific knowledge) and data analytics (extracting information from data).
Existing fields, such as education, social work, and nursing, for example, are increasingly
relying on data-driven analyses to inform decision-making among practitioners. Another
similar set of skills increasingly sought is related to mathematical modeling, in which
math is used to represent phenomena and make data-informed predictions. Postsecondary
educators are increasingly aware of these workforce needs and are beginning to structure
college curricula accordingly.

An approach to mathematics reform emphasizing different math pathways is
starting to appear in secondary education as well, suggesting that such an approach can

challenge the status quo and extend backward from higher education to K-12 to create a
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more seamless pipeline of relevant and rigorous mathematics courses. The Launch Years

initiative, described at the end of this report, builds upon this framing.

7. Examples of Innovative High School Math Reforms

This section offers five mini-case studies that describe innovations in high school
mathematics in Ohio, California, Oregon, Texas, and Washington. These states are
profiled because they present interesting examples of secondary mathematics reform.
Although some of these reforms have shown promise in improving student outcomes, not
all of the reforms have been formally evaluated, and more causal impact and longitudinal
studies are needed to measure their effectiveness. Studies on the impacts of each

innovation are included in the case studies when available.

7.1 Ohio

In 2014, Ohio’s state legislature enacted a new policy that requires all students to
complete a fourth year of high school math in order to graduate. Fourth-year math
courses could include pre-calculus, statistics, transition-to-college algebra courses,
computer science, AP mathematics courses, trigonometry, and quantitative reasoning
(Ohio Department of Education, 2019).

The policy also allows students who have entered high school on or after July 1,
2015, and who are pursuing a CTE pathway to replace the Algebra II requirement in their
third year with a career-based mathematics course (Ohio Department of Education,
2016). The aim of this policy is to provide CTE students with courses that directly
connect the high school mathematics they learn to the math they will need in the
workforce. These courses must also be highly contextualized and incorporate real-world
problems that encourage the effective use of mathematical notation, vocabulary, and
reasoning. As of now, this reform has not been studied for its effectiveness.

Another innovative practice is permitted under the Ohio statute that mirrors
successful remediation practices in higher education. High school students in Ohio who
need extra help to be successful in math can sign up for a regular math course along with
a companion support course designed to help students keep up with the rigor and pace of

the regular math course, similar to how the corequisite remediation model is offered in
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colleges and universities. The Ohio statute allows students to receive credit for two math
courses (the regular math course and the companion support course) toward the four

courses required for graduation.

7.2 California

Relative to other states, California has minimal math requirements for high school
graduation, though students expecting to enter the University of California or California
State University (CSU) system must meet higher standards. For high school graduation,
students are generally required to take two math courses, including Algebra I and an
elective math course. To increase the number of students prepared for college, CSU
worked with the State Board of Education and the California Department of Education to
develop the Early Assessment Program (EAP), designed to help students in their junior
year of high school better understand their readiness for college-level English and
mathematics and facilitate opportunities to improve their skills during their senior year.

In 2008, 70% of students decided to take the optional EAP test to determine
whether or not they were on track to place into credit-bearing courses in college (CSU,
2019). Those who passed the test would automatically qualify to take credit-bearing
courses at a CSU campus. Those who did not pass had their entire senior year to address
deficiencies prior to high school graduation and college enrollment. Using administrative
records from CSU, the City of Sacramento, and the California Department of Education,
Howell, Kurlaender, and Grodsky (2010) found that those who participated in EAP
lessened their probability of needing a developmental mathematics course in college by
4.1 percentage points.

There is also interest in California in offering new math options in high school.
According to Jones (2018), about 30 schools are offering data science courses, in some
cases as an alternative to Algebra II. These courses were developed through a grant to the
Los Angeles Unified School District and the University of California, Los Angeles, from
the National Science Foundation. Incorporating a blend of statistics and computer
programming, the courses help students learn how to use large data sets to identify
patterns and trends, a skill increasingly needed in the workplace. The schools are also
interested in using these courses to help students become more informed about the world

and more civically engaged.
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7.3 Oregon

Established in 2018, the Oregon Math Project (OMP) was designed to transform
secondary math education and to increase postsecondary readiness and success. The
OMP brings together secondary and postsecondary stakeholders to develop policy,
curricula, and assessments and share best instructional practices. It is connected with
larger teacher networks in Oregon and across the country (Oregon Department of
Education, 2018).

Within the OMP, high school and higher education faculty develop and endorse
high school standards, course frameworks, and multiple math pathways options. The
OMP also shares resources with faculty across the sectors to improve math pedagogy,
with an emphasis on student-directed learning. This faculty engagement is intended to
institutionalize a culture of math proficiency among students that instills life-long critical
thinking and problem-solving skills. The work is also intended to create a culture of
equity, in which marginalized students become as well prepared for postsecondary
success as their more advantaged peers.

The OMP represents an important shift that involves aligning secondary and
postsecondary coursework through faculty engagement. If this work is successful,
students will experience a more seamless transition from high school mathematics to the
college mathematics of their choice. As of now, there is no research on the impacts of this

Initiative.

7.4 Texas

In a 2013 legislative session, Texas policymakers changed high school graduation
requirements for all students, allowing those who are not aiming for STEM majors and
careers to skip Algebra II and take an alternative advanced mathematics course instead
(H.B. 5, 2013). The program, which began in the 2014-2015 academic year, was
designed to have three stackable tiers leading to graduation. Students on the foundation
track, or first tier, are required to take three mathematics courses: Algebra I, geometry,
and an advanced course such as statistics. For the second tier, students must build on top
of the foundation curricula and earn an endorsement in one of five areas: STEM, business
and industry, public services, arts and humanities, and multidisciplinary studies. These

endorsements require students to take an additional advanced math course relevant to
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each subject (for a total of four mathematics courses). STEM is the only track that
requires students to take Algebra II for their advanced course, or third course after
geometry. In the third tier, for students to graduate with a distinguished level of
achievement, they must complete a total of four math courses. This includes the
foundation program with an endorsement, and all students (regardless if STEM or not)
must take Algebra II as their advanced course (Texas Education Agency, 2016).

Texas has also been proactive in developing new math courses that expand
student options. The Charles A. Dana Center at the University of Texas at Austin and the
Texas Association of Supervisors of Mathematics worked together to develop a rigorous,
fourth-year mathematics course to follow the Algebra I, geometry, and Algebra II
sequence. Titled Advanced Mathematical Decision Making (AMDM)), this course meets
graduation requirements for any student seeking the distinguished level of achievement.
It may also present an appealing option for students pursuing workforce training
programs. The course emphasizes statistics and financial applications and prepares
students to use algebra, geometry, trigonometry, and discrete mathematics to model a
range of situations and solve problems (Charles A. Dana Center, 2019; Rennie Center for
Education Research and Policy, 2009). There have been no studies on its effectiveness to

date.

7.5 Washington

In 2014, Washington State launched the Bridge to College (BTC) transition
course to help non-STEM students prepare for success in college-level mathematics.
With the participation of high school and college mathematics educators, the BTC project
aims to identify the mathematics skills and knowledge that non-STEM high school
graduates need to meet college admissions requirements and avoid developmental
education upon college enrollment (Washington State Board for Community & Technical
Colleges, 2015).

The state uses the Smarter Balanced Assessment to evaluate 11" and 12™ graders’
mathematics skills and determine whether or not they are college-ready. Students who
score below college readiness are able to enroll in the BTC transition course, which
emphasizes conceptual learning and real-world applications. Those who earn a grade of B

or above in the BTC course are eligible to enroll in non-STEM college-level math
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courses at any of the participating Washington higher education institutions (Washington
State Board for Community & Technical Colleges, 2019).

One study of the effectiveness of the BTC course found that students who
participate are more likely to begin college taking college-level mathematics than their
peers in a comparison group, those who were not college-ready according to the Smarter
Balanced Assessment but did not enroll in BTC (Baker, Mehlberg, & Macneille, 2018).
Researchers found that about 70% of students who enrolled in a BTC course earned a
grade of C or better in their first college-level mathematics course, a rate that was similar
to peers who were deemed to not need such a course. Students who took BTC courses
responded positively when asked about the support and instruction offered in these
courses, with many reporting that the BTC course helped them develop a growth mindset

and become more efficacious students (Baker, Mehlberg, & Macneille, 2018).

8. Facilitating a Paradigm Shift: Launch Years

Informed by prior recent math reforms, the Launch Years initiative, created by the
Charles A. Dana Center, aims to catalyze a paradigm shift in secondary math course
offerings and instructional practices. The goal of the Launch Years initiative is to create a
mathematics pathway starting in high school that leads seamlessly to students’ next steps
post-graduation and is comprehensive in its content, relevant to students’ postsecondary
and workforce goals, and equitable in terms of student access and outcomes. The Dana
Center released a report in March 2020 that made the case for this new math paradigm
and outlined several recommendations to help states increase equitable educational
opportunities for students who face systemic barriers to advancing in mathematics
(Charles A. Dana Center, 2020). The Launch Years initiative is also actively mobilizing
other key education, workforce, and equity organizations to help refine, support, and
disseminate key principles associated with the model.

The Launch Years initiative includes the design and implementation of two new
high school math courses. The first is a transition course offered in high school to help
students enter college well-prepared for college-level math courses. The second is a

“modernized” Algebra II course with a revised curriculum that includes other
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mathematical content, such as statistics and data science, in order to better align with
students’ postsecondary goals. In addition, these two courses include a Social, Emotional,
and Academic Development (SEAD) component that aims to help students learn how to
work collaboratively, react productively to mistakes, engage in positive academic
behaviors, self-advocate, and maintain motivation.

The Launch Years initiative began in 2018 and has engaged with three states—
Texas, Georgia, and Washington—to start implementing the initiative’s
recommendations. State and local legislatures, along with leaders, experts, and advocates
from K-12, higher education, and business and industry, are working together to
implement Launch Years courses while building a policy environment that will support
them widely.

The Launch Years initiative learns from and builds upon previous reforms in
math. It seeks to introduce new requirements, norms, and practices that are responsive to
students’ needs and the requirements of the economy and workplace. And it strives for
the creation of equitable opportunities for success in math, higher education, and careers.
Importantly, it contributes to the increasing trend toward the development of math
pathways that may both eschew a strong focus on algebra and span the divide between K-
12 and postsecondary education—it aims to improve students’ progression through all
their educational experiences and into the world of work. It will be important to watch the
development of this initiative, to understand the challenges in its implementation, the
extent to which states and institutions find resonance in its goals and structure, and what

implications it holds for students.
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