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Far too many California students are falling off the pathway to and through
college. At current rates of high school and college completion, only about
30 percent of California 9th graders will earn a bachelor’s degree, a rate that
is insufficient for an economy that increasingly demands more highly
educated workers.
In this study, we examine college pathways in high school, at California’s
community colleges, and at California State University (CSU). We find that
most students exit the pathway in the last two years of high school or the first
two years of college. In addition, we find
 Most of California’s high school graduates are not prepared for college.
Even with significant increases over the past ten years, only 45 percent
of the graduating class of 2016 complete the college preparatory courses—
known as the a–g courses—required to be considered for admission to
CSU or the University of California. Completion of these courses is also
a strong indicator of success in community colleges. Math and English
are critical subject areas.
 Even academically prepared students are falling off the pathway. Among
our sample of high schools, students who successfully pass the first
college preparatory math course, 34 percent do not take the next one—
even though 13 percent earned an A and 22 percent a B in the class. In
community colleges, close to 20 percent of well-prepared students are
directed toward developmental—remedial—courses, which have been
shown to slow progress.
 Eliminating progression problems in our sample of high schools would
increase the a–g completion rate by 18 percentage points. More
importantly, it would reduce racial/ethnic and socioeconomic disparities
in student outcomes. Addressing progression problems in college
would translate to 28 percent more community college transfers and 16
percent more students earning a bachelor’s degree.
 Students historically underrepresented in higher education are more
likely to drop off the pathway at every stage. In high school, the
difference in math completion rates between the highest performing
group (Asian American students) and the lowest (African American
and Latino students) more than doubles by graduation. At CSU,
African American students are much more likely to drop out in their
first two years (35%) than are Asian American students (19%).
 CSU does not have adequate capacity to enroll qualified students.
Eligibility targets were set 50 years ago and do not reflect current
changes in the state’s economy or education system. In the past four
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years, CSU has turned away more than 69,000 qualified California high school graduates, who have
completed the a–g course requirements. With more high school graduates expected to complete the a–g
sequence, CSU’s capacity constraints are likely to limit students’ access to higher education.
To improve the pathway to and through college, we recommend a number of policy actions, including
updating high school graduation requirements and increasing the number of a–g approved courses. At every
stage, improvements in academic counseling and course placement policies will help students stay on the
path. Capacity improvements at CSU are essential. Finally, California needs a statewide longitudinal database
that tracks individual student progress from kindergarten through college graduation in order to improve
systems and assess outcomes more effectively.
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Introduction
Earning a bachelor’s degree has tremendous economic benefits, not only for individuals, but also for the state
(Card 1999; Hanushek and Woessmann 2008). PPIC has projected that the state’s economy will increasingly
demand more highly educated workers—and if current trends persist, the state will face a shortfall of 1.1 million
of these workers by 2030 (Johnson, Cuellar, and Bohn 2015). Improvements in high school graduation, college
enrollment, and college completion are necessary to meet that demand. Despite some recent gains, far too many
students in California fail to successfully navigate the pathway through high school and college to earn a degree.
Understanding where students fall off that pathway is essential if we are to improve educational outcomes in the
state.
The good news is that demand for college is strong. The vast majority of California parents (85%) want their child
to eventually earn a bachelor’s or graduate degree (Baldassare et al. 2017). National surveys show that a majority
of 9th graders expect to complete a bachelor’s or graduate degree, and almost all high school seniors (more than
90%) have some postsecondary aspirations (NCES 2012).
In striking contrast to these goals, about 70 percent of California 9th graders will not earn a bachelor’s degree.
Students fall off the pathway to college completion at various points: some don’t finish high school, others never
enroll in college, and some enroll in college but never earn a degree (Figure 1). We find that the last two years of
high school and the first two years in college are critical, as the vast majority of students who fall off the pathway
to a college degree do so at these junctures. For instance, among those who do not earn a bachelor’s degree, half
(51%) never finish high school or finish high school but do not enroll in college. Almost half (49%) enroll in twoyear or four-year colleges but never transfer or earn a degree. 1

FIGURE 1
Too few California high school students complete college

SOURCE: PPIC calculations, based on current rates of high school completion, college enrollment, and college completion; rates calculated
using data from the California Department of Education (2015–16), the California Community Colleges (2015), the California State
University (2015), the University of California (2015), and the Integrated Postsecondary Education Data System (2014).

1

For a detailed estimation of where students fall off the pathway to college completion, please refer to Technical Appendix A.
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Most high school students in California are not prepared for college by the time they graduate. 2 A small share
of students drop out of high school entirely, but more commonly students graduate from high school without
completing the college preparatory courses—known as the a–g courses—required to be considered for admission
to the California State University and University of California systems. 3 Completion of these requirements is also
an important element of success at community college, since it allows students to take higher-level transfer
courses, speeding them along the pathway toward a certificate, degree, or a transfer to a four-year university.
The first two years of college present other challenges. A large number of community college students are slowed
down by placement in developmental—or remedial—courses (Cuellar, Rodriguez, and Johnson 2016). And 25
percent of CSU freshmen drop out by the end of their second year (Jackson and Cook 2016). 4
In this report we use a unique longitudinal dataset to identify when students fall off the college pathway, which
students fall off, and the factors that drive these outcomes. Where possible, we use statewide data to provide
context for our results, but most of our work relies on a large longitudinal sample of high school students who
we can follow to some community colleges and CSU campuses (see Technical Appendix B for details). Students
in our sample tend to have lower test scores, which means that results from this sample highlight issues facing
lower-performing students and schools. Improving college pathways for these students is key to closing the
persistent statewide achievement gaps. This focus also has important policy implications because recent reforms
—including the federal Every Student Succeeds Act of 2015 and its predecessor No Child Left Behind of 2001,
and the state’s new Local Control Funding Formula—have focused on the turnaround of low-performing schools
(US Department of Education 2001, 2015, California Department of Education 2013).
The first section of this report examines high school, with a focus on a–g completion in the key areas of English,
math, and science. Next, we look at community colleges and the CSU system, touching on issues of preparation,
course enrollment, and capacity. Finally, we provide policy recommendations directed at the high school and
college levels, identifying policies and interventions that will help more students to successfully make their way
along the college pathway.

Roadblocks in High School
In this section, we focus on completion of a–g courses as a way of tracking student progress along the college
pathway. Successful completion of these courses not only means that students are eligible to be considered for
admission to CSU and UC, but—as we shall see—helps students in many other ways during their academic careers.
Courses used by high schools—including online schools—to satisfy the a–g requirements must be submitted to
and approved by both CSU and UC. It is important to note that not every high school in California offers the full
sequence of courses in every subject area—a troubling situation that we address in our policy recommendations
2

A tremendous amount of research has focused on high school dropouts, but much less research has been done on students who finish high school but are not prepared
for college. In California, 10 percent of 9th graders drop out of high school and another 45 percent will graduate without completing the a-g courses (California
Department of Education, 2017a). Our focus here is on the latter (and much larger) group.
3 Other college readiness measures include the statewide assessment tests taken by 11th graders in public high schools. The tests, known as the Smarter Balanced
Summative Assessments, are used to provide high school students with information on whether they are ready for college level work in English and math. CSU and
most community colleges use the results of the test to determine if students could be exempted from remediation (although CSU’s recent decision to eliminate
remediation might mean that the results are no longer pertinent). In 2017, 60 percent of 11th graders met or exceeded the standards in ELA but only 32 percent met or
exceeded the standards in math. While a useful measure, the tests do not replace the a-g course requirements for UC and CSU eligibility.
4 In 2016, 38 percent of CSU freshmen were required to take remedial courses in either English or math. However, beginning in Fall 2018, CSU will no longer place
students into remedial courses.
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below. In the 2016–17 school year, a significant share of California high schools did not offer the full a–g
sequence in key subjects: math (12%), English (14%), science (14%), and social science (10%). 5
The text box below outlines the a–g requirements and illustrates their differences from statewide high school
graduation requirements. Many school districts—including Los Angeles, San Diego, San Jose, San Francisco, and
Oakland—now require students to complete the a–g requirements in order to receive a diploma. As we will
discuss later, aligning high school graduation and a–g completion requirements would be a promising step toward
improving college readiness.

College Entrance Requirements
Most high school graduates who enroll in a four-year college in California enroll in one of the state’s two large
public university systems (CSU and UC). To be eligible for admission, high school students must pass (with
a grade of C or higher) 15 courses across 7 subject areas; these are known as the a-g subject requirements.
(CSU and UC also have additional, and slightly differing, grade point and test score requirements.)
Subject area

State graduation requirements

UC requirements

CSU requirements

History/
Social science

3 years:
 one year of US history and
geography
 one year of world history,
culture, and geography
 one semester of American
government/civics
 one semester of economics

2 years:
 one year of US history
(or half year American
government/civics and
half year US history)
 one year of world history,
cultures, and geography

2 years:
 one year of US history
(or US history and
government)
 one year of other
approved social science

English

3 years

4 years

4 years

Mathematics

2 years:
 algebra 1

3 years:
 algebra 1
 algebra 2
 geometry

3 years:
 algebra 1
 algebra 2
 geometry

Science

2 years:
 biological science
 physical science

2 years with labs:
 biology
 chemistry
 physics

2 years with labs:
 biological science
 physical science

2 years

2 years

1 year of either foreign
language, arts, or career
technical education

1 year

1 year

NA

1 year

1 year

Foreign language

Visual and performing
arts
College-preparatory
elective

SOURCE: California Department of Education 2017b; University of California 2017; California State University 2017.

5 Regular high schools only. Numbers are calculated using course enrollment data from the California Department of Education. The full sequence is defined as: at
least four a-g approved courses in English, three in mathematics, two in science, and two in social sciences. Small schools and rural schools are less likely to offer the
full sequence. Please refer to Table 11, Technical Appendix C, for more details.
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The following analysis draws on administrative data from 24 districts in California. Our sample includes 141,307
high school graduates from the classes of 2007 to 2014, representing about 5 percent of California’s high school
graduates (for more details, see Technical Appendix B). 6

Math and English are critical to a–g completion
Only 20 percent of high school graduates in our sample complete the a–g course requirements (compared to 38%
of high school graduates statewide over the same time period, 2007 to 2014). When we impose grade
requirements—CSU and UC require a minimum grade of C—just 14 percent of graduates do so. Almost all of
those who do not complete the requirements fail to finish the English or math sequences. Majorities of those
students also do not complete science and foreign language requirements (84% each). Some students are just one
course short of meeting the a–g requirements, but most need to complete two or more courses.
Figure 2 shows the number of high school graduates in our sample completing each subject area sequence. Only
36 percent complete the English requirements and 42 percent complete the math requirements with a minimum
grade of C. Slightly more than half complete the foreign language (51%), science (54%), and social science (57%)
requirements. This variation may be due to the nature of each subject (i.e., math and science are usually
considered more difficult than social science). It may also reflect the differences between the a–g and state
graduation requirements in these subjects. The state requires three courses in English, two in math (one must be
algebra 1), and one in foreign language, while the universities require an additional course in each subject area—
i.e., four courses in English, three in math (elementary algebra, advanced algebra, and geometry), and two in
foreign language. 7 In science, while both high schools and universities require two years of instruction,
universities have more stringent requirements in specific disciplines.
The completion rate is lower among male, African American, Latino, low-income students, and students whose
parents do not have a college degree. We see the largest achievement gaps in science, in which only 41 percent of
African American students completed the a–g sequence, compared to 75 percent of Asian American students.
Despite differences between these groups, all high school graduates in our sample, regardless of their gender,
race/ethnicity, family income, and parental education levels, have the lowest completion rate in math and English
(see Technical Appendix C).

6

Compared to statewide average, our sample includes a larger share of low-income, low-performing students. Because of this, our results may not be generalized to all
schools in the state. This is not necessarily a drawback of our study, as recent education reforms (e.g., Every Student Succeeds Act and its predecessor No Child Left
Behind) have prioritized the turnaround of low-performing schools.
7 The low completion rate in English may also be attributed to English Learners, as about 13 percent of students in our sample took at least one English development
(ELD) course. While advanced level ELD courses may be used to meet the a-g requirements, students on ELD pathways may not have sufficient time to complete the
full sequence, which requires four years of a-g approved courses.
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FIGURE 2
Completion of a–g requirements varies widely across subjects
100%

80%

82%

% completing a-g

74%
% completing a-g,
with C or better

60%
57%

54%

40%

51%

42%
36%

20%

0%
Social Science
(a)

English (b)

Math (c )

Science (d)

Foreign
Language (e)

Art (f)

Electives (g)

SOURCE: Authors’ calculations based on Cal-PASS Plus sample data.
NOTE: Sample restricted to 97,209 high school graduates with complete four-year high school transcripts from 2007 to 2014. Each column
refers to % graduates completing a–g sequence in each subject area with a C or better. Dotted columns refer to % graduates completing
each requirement with a grade of D or better.

Grades 11 and 12 are key exit points
Most students in our sample—including those who eventually fall off the a–g pathway—start their high school
journey by taking at least one a–g course in math or English (Figure 3). Students exit the pathway at all grades,
but grades 11 and 12 see the most dramatic decrease in participation in a–g courses. Seventy-two percent of noncompleters took (at least) one a–g math course in grade 9, but only 43 percent did so in their senior year. 8 Only 40
percent of non-completers took a–g science in grade 9 and the number decreased to 23 percent in grade 12. The
attrition rate is roughly the same in math and science, though the participation rate is higher in math, which may
reflect the differences in a–g requirements among subject areas—only two years are required in science while
three years are required in math. In English, where the requirement is four years, the participation rate decreases
in grade 11 and then levels off.
The decline in a–g course-taking occurs across broad categories of student characteristics, including gender,
race/ethnicity, family income, and parental education. For instance, while there is some difference across groups
in a–g participation, all groups see a dramatic decline in a–g participation in grades 11 and 12. 9 Low participation
in college preparatory courses, particularly during key transition years, not only has significant implications for
students’ readiness for college but also affects later educational outcomes, as rigorous course-taking has been
shown to boost outcomes in high school and beyond (Long, Conger, and Iatarola 2012; Joensen and Nielsen 2009;
Levine and Zimmerman 1995; Rose and Betts 2004).

8
9

Student enrollment has remained largely stable across grades.
These results are available upon request.
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FIGURE 3
Progress in a–g coursework falls sharply after grade 10
% non-completers taking a-g courses

100%

80%

72%
Math

60%

64%

70%

Science
English

43%

40%
40%

23%

20%

0%
Grade 9

Grade 10

Grade 11

Grade 12

SOURCE: Authors’ calculations using Cal-PASS Plus data.
NOTE: Sample restricted to schools offering the full a–g sequence in each subject area to tease out the effect of course-offerings. Because
the number of schools offering the full sequence varies by subject area, the sample includes 37,618 (in science) to 48,334 (in math) noncompleters from 2007 to 2014 school years. Results using the full sample (e.g., all students, all schools) are similar.

Progression is a major concern
Why do students fall off the pathway to college readiness? 10 We find that a significant number of students on the
pathway simply stall out. We do not find so-called bottleneck courses—those with high failure rates—to be a
dominant factor in determining progression: overall passing rates in a–g courses are reasonably high and increase
in later grades (Technical Appendix C). A student’s family background (e.g., family income, parental education)
and pre-high school preparation are important and most likely play a role in keeping students on a pathway to
college, but most students in our sample start high school on the a–g track. 11 And while we cannot fully tease out
the effects of high school course offerings, particularly access to rigorous courses within schools, these effects do
not appear to be a major factor either, as the share of schools in our sample offering a–g courses is very high
(≥95%) and increases with grade levels (Technical Appendix C). 12
Our work instead points to a simple lack of progression—especially troubling because it is even occurring among
academically prepared students. Failure to progress through the a–g math sequence is most striking (Figure 4).
This sequence is linear, requiring students to finish courses in a prescribed order. We find that among students
who successfully pass algebra 1, only 66 percent move on to take the next a–g course in the sequence (geometry
or equivalent) in subsequent years. 13 Similarly, among students who pass a–g geometry, only 59 percent take the
next course in the sequence, algebra 2; and among students who complete algebra 2, less than half (47%) go on to

10
Existing research on student persistence, advanced course-taking, and high school graduation has suggested multiple factors including course failure, family
background (including poverty and parents’ education), inequitable access to rigorous courses, pre-high school preparation, and peer effects (Allensworth and Easton
2007; Klopfenstein 2004; Riegle-Crumb 2006; Stevenson, Schiller, and Schneider 1994; Zietz and Joshi, 2004; Solorzano and Ornelas 2004; Handwerk et al. 2008).
11
Of course, as shown later for math, some students started high school farther ahead of their peers. Students who took algebra 1 in middle school were much more
likely to complete the a-g sequence in math than other students, most likely due to selection bias.
12 Since it is empirically very hard to distinguish offerings from takings—for instance, schools may not offer calculus courses because the demand is very low—we
have restricted the sample to schools offering the full a-g sequence in each subject area.
13 About a third of our high school students took a-g algebra 1, 86 percent of whom passed the course. The actual number may be higher because many students take
algebra 1 before high schools.
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take a higher level math course, which includes trigonometry, pre-calculus, probability and statistics, and calculus
(Figure 4).
This lack of progression suggests that student preparation alone does not necessarily move students along the
college pathway. 14 Especially striking is the fact that a significant number of those who have passed the previous
math course with good grades do not progress. For instance, among students who have passed algebra 1 with an A
or B, 31 percent did not take geometry. This means that more than a third of high-achieving, well-prepared
students are falling off the college pathway. 15
What did these students do if they did not take the next level a–g math course? Most (59–65%) never enrolled in
any math course and among those who did, a vast majority (77–94%) took non a–g math courses.

FIGURE 4
Large shares of students do not progress along the math pathway
100%

80%
66%

69%

68%
59%

59%

60%
47%
40%

among students passing
previous math course
among students passing
previous math course with an
A or B

20%

0%
Algebra I to geometry

Geometry to algebra 2

Algebra 2 to higher math

SOURCE: Authors’ calculations using Cal-PASS Plus data.
NOTE: Sample includes 454,083 high school students from 2007 to 2014 school years. Sample restricted to schools offering full sequence of
a–g math course (covering 96 percent of students in our sample).

The magnitude of this stalling out problem depends on when students take algebra 1, the first course in the a–g
sequence. To analyze this problem, we divide students into four groups, depending on their grade level when they
first took algebra 1 (Figure 5). Students on pathway I took algebra 1 before high school (mostly in grades 8 and
7), and represent a selective group (19% of our sample is in this group). Students on pathway II first took algebra
1 in grade 9, a relatively common pattern (58% of our sample). Those on pathway III (14% of the sample) took
algebra 1 in grade 10, and students on pathway IV (9% of the sample) took algebra 1 in grade 11 or later. 16
Students on pathway I have better outcomes, mostly because students who take algebra 1 before high school tend
to be high performing students. Yet even among these students, about one third do not complete the a–g math
requirement (algebra 2). The decline is more drastic in other pathways and the difference between the highest

14

Because most students fail to meet the math, English, and science requirements, we limit our analysis to these subjects.
The numbers are substantially higher among African American students (Technical Appendix C).
16
We grouped them together because the sample is relatively small for each group.
15
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performing group and the lowest performing groups has increased. Indeed, students in pathway IV do not have
enough time to complete algebra 2 because they start the sequence too late in their high school years.

FIGURE 5
Progression along the math pathway depends on when students start the sequence
100%
81%

Pathway I, start Algebra 1 before high school

80%
Pathway II, start Algebra 1 in 9th grade
66%

65%
60%

Pathway III, start Algebra 1 in 10th grade
55%

55%

Pathway IV, start Algebra 1 in 11th/12th grade

51%

40%
31%
24%

24%

20%

0%
Algebra I to geometry

Geometry to algebra 2

Algebra 2 to higher math

SOURCE: Authors’ calculations using Cal-PASS Plus data.
NOTE: Sample includes 454,083 high school students from 2007 to 2014 school years. The sample is restricted to schools offering the full
sequence of a–g math courses (serving 96% of students in our sample). Similar gaps exist among all major subgroups, e.g., female, Asian,
African American, Latino, low-income (proxied by free/reduced price lunch eligibility) students, and students whose parents have a
bachelor’s degree or higher (Technical Appendix C).

Students fall off the pathway in other subject areas as well, including science and English (Figure 6). Since
science and English do not share the same hierarchy as the math sequence—for instance, biology is not a
prerequisite for physics and some schools may offer physics before biology—we present results in these subjects
by grade levels. Among students who pass grade 9 science, 77 percent take grade 10 a–g science. The number
plummets to 43 percent by the end of grade 11, probably due to the fact that only two years of science is required
for a–g completion.
In English, because the a–g requirement is four years, the persistence rate is higher; however, about 10 to 20
percent of students still fall off the a–g pathway. The largest decline in English enrollment occurs in grade 11, but
declines are notable in other years as well.
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FIGURE 6
Students also fall off the science and English a–g pathway
English

Science
100%

100%

90%
83%

82%
77%

80%

80%
67%
60%

60%
43%
40%

40%

20%

20%

0%

0%
Passed 9th grade, Passed 10th grade, Passed 11th grade,
moved to 10th
moved to 11th
moved to 12th

Passed 9th grade, Passed 10th grade, Passed 11th grade,
moved to 10th
moved to 11th
moved to 12th

SOURCE: Authors’ calculations using Cal-PASS Plus data.
NOTE: Sample includes 96,955/97,173 high school graduates with complete four-year transcripts from 2007 to 2014 school years. The
sample is restricted to schools that offered full sets of a–g science/English courses. Subgroup results included in Technical Appendix C.

Pathway problems leave underrepresented students further behind
Progression problems exacerbate the achievement gap. Students who are historically underrepresented in higher
education experience more attrition than others in a–g courses. Latino and African American students have higher
attrition rates in the a–g math sequence (Table 1). In our sample, low-income and first generation students are by
and large on par with overall averages. The difference between the highest performing group (Asian American
students) and the lowest performing group (African American students) almost doubles by the time students leave
high schools.
TABLE 1
% of a–g completers moving on to the next level a–g math course, by student characteristics, 2007–2014
Algebra I
completers taking
geometry

Geometry
completers taking
algebra 2

Algebra 2
completers taking
higher level math

Overall

66%

59%

47%

Female

67%

61%

48%

Male

64%

58%

47%

Asian American

80%

74%

64%

African American

66%

52%

38%

White

66%

63%

51%

Latino

67%

58%

44%

Eligible for free or reduced price lunch

70%

59%

46%

First generation college

70%

60%

46%

Gap (highest–lowest performing group)

15%

22%

26%

SOURCE: Authors’ calculations using Cal-PASS Plus data.
NOTE: Sample includes 454,083 high school students from 2007 to 2014 school years. The sample is restricted to schools offering the full
sequence of a–g math courses (serving 96% of students in our sample). Results based on pathways are included in Technical Appendix C.
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What could explain the differences in advancement rates between groups? While there is a substantial difference
in student course performance (e.g., low-income students tend to underperform their affluent peers), this does not
fully explain the gap. Our evidence suggests that non-academic factors, such as school placement policies and
course counseling, may play an important role in student course-taking and their effects may be even larger
among some students.
In Figure 7 the solid columns refer to the actual share of students who complete algebra 1 and later take geometry.
Dotted columns are simulated shares after we match each group’s performance to their highest-progressing
peers—in this case, Asian American students—such that all groups have the same progression rate within their
performance group. Adjusting for group performance eliminates some of the gaps—and in some cases most of the
gaps—for instance, among students who would be the first in their families to go to college. But it does not
eliminate all of them, as African American and Latino students would still be significantly behind. This suggests
that academic preparation does not fully explain the disparities across groups, and non-academic factors, such as
course placement and academic counseling, may play an important role in student course-taking decisions.

FIGURE 7
Academic factors do not fully explain the difference in student progression along the a–g pathway
100%
Highest performing group (Asian American)
80%

% algebra 1
completers
taking geometry

60%

Simulated

40%

20%

0%
Male

Female

African
American

White

Latino

Low income

First
generation
college

SOURCE: Authors’ calculations using Cal-PASS Plus data.
NOTE: Sample includes 454,083 high school students from 2007 to 2014 school years. The sample is restricted to schools offering the full
sequence of a–g math courses. Results are based on a regression of advancement rates on student course grade in a previous course (i.e.,
geometry). In our simulated scenario, we adjust each group’s course grades such that they perform at the level of their highest-performing
peers (i.e., Asian American students, among whom 50 percent passed geometry with a grade of A or B).

Why don’t students progress?
Why do students—academically prepared students in particular—fail to advance to the next level a–g courses? A
few factors are likely to be involved:
First, high school graduation requirements play an important role in shaping students’ course-taking behavior.
California is one of the few states that requires just two years of math (one year in algebra 1) for high school
graduation. In recent years most districts (63%) have supplemented the state minimum with additional local
requirements, such as requiring an additional year of math. But California as a whole still lags behind other states
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and this has affected student course-taking patterns (Gao 2016). For instance, the share of students advancing to
geometry (which is not required for high school graduation) decreases sharply, and even fewer students move on
to algebra 2.
Second, high school course placement policies and practices also affect student progression, possibly unevenly
across students. Our analysis shows sizeable progression gaps in math, science, and English, and these gaps are
not solely because students are unprepared academically for the next level of coursework. In fact, some who do
not progress have done well in previous courses. Non-academic factors such as course placement policies may be
very important. 17 The source of this problem is uncertain—in many districts, students have a lot of latitude in
choosing their own courses while other districts may use a more systematic approach. Before the state legislature
passed the California Mathematics Placement Act (2015), it was not clear, to researchers or to parents, how
students were placed into different courses and what kind of criteria were used in the process. High schools
should ensure that students are not misplaced—either by the school or by the student—into courses they do not
need and courses that do not lead to a–g completion.
Last, course counseling and academic support also affect students’ course-taking decisions. Students, particularly
underrepresented students, often attend schools that do not have a strong college-going history. As a result, these
students often do not have information about college pathways. In the absence of an effective course counseling
and academic support system, these students may fail to progress in the a–g sequence, even when they are ready.
This is especially problematic in light of the high educational aspirations that students have for themselves and
that parents have for their children.
How many more college-ready students would California have if these issues were addressed? We estimate what
would happen if high schools in our sample were able to help all students stay on track to complete the a–g
requirements (Figure 8). The solid bars indicate the actual number of students in each category who complete the
math sequence with a grade of C or better; the shaded areas indicate the number if all students stayed on track.
We find that eliminating progression problems increases the a–g math completion rate by 18 percentage points
(from 42% to 60%) and greatly reduces racial/ethnic and socioeconomic disparities.

17

The literature has looked at the effects of ability grouping or tracking on student outcomes (Gamoran 1987, 1992; Oakes and Guiton 1995).
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FIGURE 8
Many more students would complete the a–g requirements if progression problems were addressed
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SOURCE: Authors’ calculations using Cal-PASS Plus data.
NOTE: Sample includes 141,307 high school graduates from 2007 to 2014 school years. Actual data are the raw a–g completion rates (with a
C or better) among high school graduates. Predicted numbers are derived under the following assumptions: first, all algebra 1 completers
(with a C or better) successfully take geometry; second, all geometry completers (with a C or better) take algebra 2, the highest level math
required by UC/CSU. The predicted numbers may underestimate the number of graduates because research has shown that taking these
courses increases students’ probability of graduating from high school.

Clearly, an increased focus on helping students stay on the college pathway during high school is critical. But
efforts also need to be taken to ensure success at the college level—the focus of the next section.

Improving Pathways through College
Most of California’s high school graduates attend some type of college—but many do not complete a bachelor’s
degree. We estimate that 78 percent of California’s high school graduates attend college somewhere in the United
States (see Technical Appendix A). Most of those students attend a community college in California. Indeed, in
2014 California ranked fifth among states in the share of recent high school graduates that go to community
college. However, the large majority of students who attend community college do not earn a degree or
certificate, and only about 40 percent transfer to a four-year college.
Access to four-year colleges is much more limited in California, with only one in three recent high school
graduates enrolling in a four-year college, placing California 47th in the nation. There are sharp differences across
groups, with low-income and historically underrepresented students much more likely to enroll in community
colleges than four-year colleges (see Technical Appendix A). With such large numbers of students enrolling in
college, the central challenge in California is to improve pathways through college.
In our examination of these pathways, we focus on California Community College (CCC) and California State
University (CSU)—not only because they are the largest public institutions in the nation, but also because they
are the most diverse, enrolling the largest number of traditionally underrepresented students, including African
American, Latino, low-income, and first generation college students. Moreover, there is considerable room for
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improving pathways to completion at these institutions. At CSU, about 40 percent of freshmen do not earn a
bachelor’s degree within six years of enrolling, and the vast majority (60%) of community college students never
transfer to a four-year college.
Most students who leave college do so in their first two years. Both CCC and CSU are implementing new
initiatives to support students during this critical time period. These changes—including reforms to placement
policies and developmental, or remedial, education—have the potential to help many students overcome some of
the most significant barriers to advancement that we find.

Improving student success in community college
The California Community College (CCC) system is the largest provider of higher education in the United States,
enrolling more than 2.1 million students on 114 campuses. Transfer students from CCC to CSU and UC make up
a significant share of college graduates, as about a third of UC graduates and half of CSU graduates started from a
community college (CCC Chancellor’s Office 2017).
For the following analysis we matched high school graduates in our sample to 18 community colleges near their
high schools and followed them over time. Our sample includes 16,792 first-time college students from 2011 to
2015 (for more details see Technical Appendix B). To be able to follow students from high school through
college, our sample is selective in certain ways. For example, our sample only includes students who move
quickly from high school graduation to community college enrollment. However, despite some differences with
statewide averages, this sample provides an important look at the path to community college and student
outcomes once enrolled. 18

High school preparation is key
A critical determinant of student success in community colleges is whether or not students take developmental, or
remedial, courses. Participation and performance in a–g courses in high school—including the number of courses
taken, the highest-level math course taken, and grades received in rigorous courses—are significant factors in
college success. For instance, taking higher level math courses such as calculus or statistics reduces a student’s
likelihood of taking a developmental education course by almost 5 percent, and increases the likelihood of taking
transfer-level courses by 7 percent. The benefits are larger among historically underrepresented students,
including Latino, low-income, and first generation college students. Taking higher level math reduces these
students’ likelihood of taking developmental courses by 7 percent, 6 percent, and 5.5 percent respectively (for
more details, see Technical Appendix C).
Research has shown that developmental education is the single largest impediment to student success in
community college (Cuellar, Rodriguez, and Johnson 2016). Clearly, improving high school preparation is
essential to addressing this barrier.

Many prepared students enroll in developmental math or English
As in high school, well-prepared students in community college can stall out on the college pathway. We found
that many students who are ready to take college-level courses in English and math instead take developmental
18
This matched sample represents about 12 percent of high school graduates in our K–12 sample. Since we restricted our sample to high school graduates (1) who have
complete four-year transcripts (so we can identify their a-g completion status), and (2) who enroll in a nearby community college immediately following high school
graduation (due to data limitations), our sample is a very selective one; students in our sample have better outcomes than state averages. For instance, 45 percent of
students in our sample take at least one transfer level course in Math or English, and only a third are ever enrolled in a developmental education course during their two
years in college (compared to 80 percent statewide within six years). Latino and African American students are underrepresented in our sample, but more students in
our sample are first generation college students. Please refer to Table 2, Technical Appendix B for more details.
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(remedial) courses. These courses do not count for college credit and they slow student progress toward a
certificate, degree, or transfer. We found that about 35 percent of students in our sample had completed the a–g
sequence in math and English, and yet 30 percent of these students took at least one developmental course in
these subjects. 19
A major driver of this problem seems to be inaccurate course placement. 20 For example, among well-prepared
students who had strong high school records and very high likelihood of passing transfer level courses in English
and math, close to 20 percent were enrolled in developmental courses, even though most of them had completed
higher math in high school. This problem is consistent across broad groups of students (Figure 9). Many factors
are likely to be involved, including the validity and reliability of placement assessments, the amount of time
between the assessment and the students’ relevant high school coursework, students’ poor showing in the
assessment, grade inflation in high school, and the quality and rigor of high school courses. A new state law
(Assembly Bill 705, signed in 2017) will require community colleges to focus their assessment and placement
decisions on high school courses and grades rather than placement exams. This approach should reduce the
amount of misplacement.

FIGURE 9
Many students with a high probability of passing transfer level math/English are placed in development education courses
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SOURCE: Authors’ calculations using Cal-PASS Plus data.
NOTE: Sample includes 16,792 first time college freshmen from 2011–2015 school years. The predicted probability is based on a probit
model in which the dependent variable is whether a student passes transfer level courses in English and math (in each year/term); and the
independent variables include student demographics (gender and race/ethnicity), low-income status (as proxied by free/reduced lunch price
eligibility), parental education, disability status, financial aid status, community college fixed effects, term, and school year fixed effects.
Among takers the average predicted probability is 0.11 and students with predicted probability higher than 0.11 are considered having a
high probability of passing. Please refer to Technical Appendix C for model specifications.

19 Completing the a-g requirements may be a necessary but not sufficient condition for being college ready. For instance, according to CSU analytics, more than 30
percent of students (who are a-g completers) take developmental courses. Even so, when we broadened our analysis to include other factors that indicate a high
likelihood of success in transfer-level courses, including demographics, socioeconomic background, and high school coursework (for more detail, see Technical
Appendix C), we found that a larger number of students do not end up taking courses that best prepare them for college success. Overall, 62 percent of students in our
broader analysis are likely to be eligible for transfer-level courses in math or English but do not take them. Interestingly, this problem is noticeably lower among
Latino, low-income, and first generation college students, perhaps because these students tend to be less prepared for college, which means that they are less likely to
be ready to take transfer level courses, so mismatch between preparation and course-taking has a smaller effect on them. It is important to note that our sample is not
representative of all high school graduates or community college students.
20 Other factors such as the shift to career technical education (CTE) and bottleneck courses in community college may also play a role, but they are unlikely to be the
major ones. Only 19 percent of the mismatched students take some CTE courses and the overall passing rate is reasonably high in transfer level courses (77%).
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But even among students who pass the gateway transfer level courses in English and math, many do not progress
toward earning a degree or transfer (Cuellar, Rodriguez, and Johnson 2016). One possible explanation for this
lack of progression is that students do not have a clear understanding of their educational pathways and fail to put
together a coherent program of study toward college completion. This combined with the increase in nontraditional attendance patterns, including delayed entry to college, part-time enrollment, and part-time or full-time
work obligations, may limit students’ course options. New reforms, termed “guided pathways,” are designed to
address some of these problems.

Improving student success at CSU
The primary four-year college destination for most high school graduates in California is one of the 23 campuses
of the California State University. In this section we draw on statewide data to examine major barriers to student
success in CSUs; we then use our administrative data (matching our high school graduates to three CSU campuses
near their high schools) to examine the role of high school preparation in addressing these barriers (for more
details, see Technical Appendix B). 21

Access is a problem
The California’s Master Plan for Higher Education—adopted in 1960—specifies eligibility targets for CSU. In the
last four years (2013–2016) CSU reports that more than 69,000 students from California high schools who applied
to CSU met the system-wide eligibility requirements but were denied admission. These students, termed “denied
eligibles” by CSU, applied to campuses that are “impacted,” meaning that there is insufficient capacity (both
physical space and operating funds) to enroll these qualified students. In addition, 35,000 transfer students who
met CSU’s eligibility criteria were turned away over the same period of time (Figure 10).

FIGURE 10
Many students are eligible for CSU but are denied admission
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SOURCE: California State University, CSU Applications and Admissions for College Year 2013 –14, 2014–16, 2015–16, 2016–17.
NOTE: 1. Number of denied eligibles includes applications from first-time freshmen (66%) and community college transfers (34%). 2. Numbers
for other race/ethnic groups (e.g., American Indian), multi race/ethnic group, and unknown race/ethnic group are not shown in the figure.
21
Our analytical sample includes 3,004 first time students from the 2011 to 2015 school years. Latino and female students were underrepresented in our sample, and
African American, low-income, and first generation college students are overrepresented. Students in our sample tend to have lower persistence rates, as only 77
percent return after the first year (compared to 84% system wide). This has the implication that our findings can only be applied to similar settings, e.g., colleges with a
large proportion of low-income, first generation college students.
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CSU is in the process of developing a referral pool to redirect these students to campuses that are not impacted
(Jackson and Cook 2016). However, without expansion at impacted campuses, the increase in the number of
college-ready high school graduates will not translate into more college graduates. A recently released study of
eligibility found that just over 40 percent of high school graduates are meeting CSU’s eligibility criteria (Silver et
al. 2017). This is higher than in previous years and higher than the Master Plan target of 33 percent. Strong
improvement in college preparation among high school graduates is a positive outcome and argues for a
rethinking of Master Plan targets (Johnson 2010, 2016).

Persistence in the first two years is critical
Among students enrolled in CSU, one of the largest impediments to success is the relatively low persistence rate—
and hence low graduation rates (CSU 2016). The vast majority of students who drop out do so in their first two years
(Figure 11). Across the system, about 16 percent of students starting in 2010 dropped out in their first year;
another 9 percent did so in their second year. By the end of the fifth year, slightly more than a third (34%) left CSU.

FIGURE 11
Large numbers of CSU freshmen drop out in their first two years
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Why do students fall off the pathway in college?
Our analysis suggests that a number of issues explain student progress in college. Student performance, choice of
major, and pre-collegiate preparation explain some of the barriers to progression. Students earning fewer credit
units or having lower GPAs are less likely to persist. In our sample, we find that a student’s academic
performance (as measured by GPA) is the most important predictor of persistence. For instance, the average GPA
among dropouts is 2.0, compared to 2.5 among those who stay in school. Dropouts also earn 38 percent fewer
credits each year. At the same time, we find that students majoring in science, technology, engineering, and
mathematics (STEM) areas are slightly less likely to drop out.
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High school preparation is key to student success at CSU. Students who did not take a–g math or science in their
high school senior year or students with lower GPAs are more likely to have persistence issues. 22 As shown in
Figure 12, taking a–g courses in math and science in grades 11 and 12 is an important predictor of student
performance (GPA) at CSU. If students also complete those a–g courses with high grades, their GPA would be a
full point higher (3.3 versus 2.3). Because of their strong high school preparation, these students are much more
likely to stay on the pathway to a bachelor’s degree.

FIGURE 12
High school preparation predicts CSU grade point average
3.33

3.4

Average GPA

3.2
3

2.89

2.8
2.6
2.4

2.52

2.50
Baseline GPA at
CSU

2.2
2
Took 12th grade math or
science

Took higher math in grade 11 Above average a-g grades

Did all three

SOURCE: Authors’ calculations using Cal-PASS Plus Data.
NOTE: These simulations are based on coefficients from an OLS model. The dependent variable is CSU GPA in a given year, and other
independent variables include student demographics, family income (proxied by their free/reduced lunch eligibility in high schools), parental
education, highest math course by grade 11, took grade 12 math, average grade in other a–g subject areas, CSU campus fixed effects and
school year fixed effects. All numbers are significant at 1 percent level.

CCC and CSU have in recent years taken major initiatives to improve student persistence and completion—in
particular, reforming developmental education, revamping placement measures, eliminating developmental
courses, and improving graduation rates in CSU. These are important steps toward bettering student outcomes and
producing more college graduates to meet the needs of the state’s economy.
What if California successfully addressed progression problems in community colleges and ensured that all
eligible students were able to enroll in CSU? Estimates based on our sample show that these actions would
translate to 28 percent more community college transfers and 16 percent more students earning a bachelor’s
degree.

22
Existing research has found other personal, institutional, and social factors that may affect students’ decision to drop out. These include the amount and
timing of student financial aid, academic advising and counseling, student self-efficacy and goal orientation, family background, and college organization
structures (Ishitani and DesJardins 2002; Heisserer and Parette 2002; Hsieh, Sullivan, and Guerra 2007; Daugherty and Lane 1999; Cabrera, Nora, and
Castaneda 1993)
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Policy Recommendations
In California and the nation, educators and policy officials are increasingly focused on college readiness and
success. Across the nation, curriculum reforms have been designed to ensure that more students are both college
and career ready when they graduate from high school. In California, additional K–12 funding has targeted school
districts with large shares of students who have historically been less likely to graduate from high school ready for
college, including English language learners and low-income students. 23 The state’s community colleges have
implemented a number of reforms focusing on improving student outcomes, including changes in developmental
education, and CSU has initiated programs to improve on-time graduation rates. These and other efforts are
leading to advances in college readiness and success; however, there is still room for improvement, particularly
among students who have been underrepresented in higher education.
In this report we focus on two key parts of the college pathway: completing the a–g requirements in high school
and finishing the first two years in college. We examine the major impediments to student success at these critical
junctions. Our analysis shows widespread progression problems in high school, which keep academically
prepared students from advancing to the next level of a–g coursework. Similar problems exist in community
college, where well prepared students do not take the transfer-level courses that would move them toward college
completion. In both cases equity gaps are evident, with historically underrepresented students experiencing more
attrition along the college pathway.
Success will depend on institutional actions, not simply improved individual student choices. At the high school
level, we recommend
 School districts should increase the number of a–g approved courses. During the 2016–17 school year,
only 86 percent of California’s high schools offered the full a–g science sequence. Significant variation
exists across schools. In particular, small schools, rural schools, and schools serving a large proportion of
disadvantaged students are less likely to offer a–g courses—implying that progression problems may be
exacerbated by the low number of a–g course-offerings in these schools. For instance, only 61 percent of
small schools offered the full science sequence (see Technical Appendix C).
To improve the overall completion rate and reduce racial disparities in a–g completion, districts should
increase the number of courses that are a–g approved. In fact, interviews with districts that had the largest
gains in a–g completion revealed that one common strategy was to ensure that most courses (either existing
or new) met the criteria to be certified as an a–g course. However, it should be pointed out that UC and
CSU need to monitor the course submission to make sure that the a–g courses are sufficiently rigorous.
 State and local policymakers should consider using high school graduation requirements to improve
college readiness. California is one of the few states that requires just two years of math for high school
graduation. This has led to low participation in a–g math courses during junior and senior years. Some
states have specific course requirements (e.g., algebra 1, geometry, and algebra 2) while others have
specific grade-level requirements (e.g., mandatory math in the last year of high school). Many school
districts in California, including some of the largest, are now requiring that students complete the a–g
course sequence in order to receive a diploma. Research suggests that such policies can and will lead to
improvements in college preparation, especially among students from groups underrepresented in college
(Betts et al. 2016). Cost may be a concern, because the state needs to fund any changes to graduation

23

See Hill and Ugo (2015).
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requirements. However, it is not likely to be a major issue, as most districts already require three years of
math. Another concern is that a higher bar may prevent students from graduating, but districts can provide
course support to make sure that all students benefit from meeting a higher bar. 24
 Districts should revise their course placement policies. The progression problem—in which many students
pass an a–g course but do not take the full sequence of a–g courses—is one of the major barriers to college
readiness. Local course placement policies could be effective in nudging these students to stay on track. For
instance, instead of allowing students to set their own schedules, high schools should ensure that students
take courses that keep them on the a–g pathway. One way to do so is to make students opt-out of a–g
courses rather than opt-in. Under an opt-out system, students are automatically placed in the next level a–g
course if they pass the previous course. Concerns about the placement process—particularly around equity—
prompted the California Legislature to pass the California Mathematics Placement Act (2015), which requires
districts to develop a “fair, transparent, and objective” system to place incoming 9th graders into appropriate
math courses. This is a promising step, but more work needs to be done to address this issue.
 Districts should encourage more high school seniors to stay on the a–g pathway. Taking an a–g
course in grade 12 improves students’ chances of success in college, by increasing their likelihood to
persist, to take more college units, and to succeed in college courses. Yet only 54 percent of high school
graduates in our sample took a fourth-year science, and just 67 percent took a fourth-year math course.
The percentage is higher in social science, perhaps due to course sequencing, but there is still room for
improvement.
At the college level we recommend
 Community colleges should continue the current effort to develop new, accurate placement
systems. A significant number of college-ready students have been misplaced into developmental courses,
and this has significant implications for these students’ education trajectories. Majorities of students in
developmental education never complete a degree or transfer, making it one of the largest impediments to
student success in community college. A few reforms, such as the Multiple Measures Assessment Project,
and the Common Assessment Initiative, have been implemented in California’s community colleges to
improve assessment and placement practices. These reforms include using multiple measures like high
school course taking and grades to place students. This is another positive step, but more research is needed
to understand the effectiveness of these new practices.
 Colleges should also establish an effective academic counseling and support system. Most students
enter community college with the goal of obtaining an associate degree and/or transferring into a four-year
college. But many of them do not have a clear understanding of their educational pathway and fail to develop
a coherent course plan to reach their academic goals. A well-supported counseling system is likely to increase
the chances that students will take transfer-level courses, which best prepare them for success in community
college. The new guided pathways initiative holds tremendous promise in improving student success. 25
 CSU (and UC) should consider expanding California’s higher education Master Plan to take more
eligible students. California is seeing an increase in college-ready students. But CSU has been turning
away as many as 19,000 eligible first-time freshmen a year. Increases in the number of college-ready
students will not translate into increases in the number of college graduates unless the state and
postsecondary institutions create more slots for eligible students.
24 There may be some unintended consequences: for instance, students who are far behind completing the a-g requirements may move to non-traditional schools and
thus be removed from the calculation of the graduation rate. For some empirical evidence, please refer to Betts, Zau, and Bachofer (2017).
25
See Bailey, Jaggars, and Jenkins (2015).
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 A statewide longitudinal database is needed to track individual students from K–12 schools through
post-secondary institutions. The federal government has invested more than $265 million to help states
build statewide longitudinal data systems. These systems can monitor student progress from one grade to
the next and measure whether students are on track to high school graduation, college enrollment, and
college completion. They would also allow reforms to be monitored, gaps in the education system to be
identified, and specific changes to be made. In addition, these systems would enable decision makers to
develop an early-detection system that would trigger interventions when needed and a placement system
that would better assign students into appropriate courses in high school and college.
California faces a critical workforce skills gap and will experience a shortfall of 1.1 million college graduates if
current trends persist. The good news is that all of the state’s public education sectors—K–12, the community
colleges, CSU, and UC—have implemented bold initiatives to improve student pathways to and through college.
However, more work needs to be done and more research will be needed to assess these initiatives and to identity
further actions that can assist students at every stage along the college pathway. Our recommendations are part of
a larger discussion that the state and its educational institutions must continue to engage in—to improve the
prospects of California’s students and to ensure the strength of its future economy.
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