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Abstract: In this paper we focus on California high school students’ transition to community
colleges. Our unique dataset tracks five cohorts of California high school juniors into their freshmen
year at in-state community colleges. We evaluate the extent to which high school achievement tests
(currently not utilized by community colleges in course placement decisions) are useful for
predicting academic success at community college. In addition, given persistent disparities in college
attainment by race, we explore whether this fundamental relationship between high school
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achievement, college course-taking, and performance differs for students from different
racial/ethnic backgrounds.
Keywords: community colleges, college readiness, racial/ethnic differences in collegiate outcomes

Alineamiento K-12 y estudios universitarios: diferencias raciales/étnicas en rendimiento de
estudiantes tomando cursos universitarios introductorios en universidades comunitarias de
California.

Resumen: En este articulo nos centramos en la transicién de estudiantes de escuelas secundarias a
universidades comunitarias en California. Nuestra base de datos rastrea cinco cohortes de jovenes
egresados de escuelas secundarias de California en su primer afio en universidades comunitarias del
estado. Se evalda el grado en que las pruebas de rendimiento escolar (en la actualidad no se utilizan
por universidades comunitarias en las decisiones de asignacién de cursos) son utiles para predecir el
éxito académico en las universidades comunitarias. Ademas, teniendo en cuenta la persistencia de
disparidades raciales en estudios universitarios, se explora si esta relacién fundamental entre logros
académicos en la escuela secundaria, asistencia a cursos universitarios y rendimiento es diferente para
estudiantes de diferentes origenes raciales/étnicos.

Palabras clave: universidades comunitarias; preparacion para la universidad; diferencias
raciales/étnicos en resultados académicos.

Alinhando educagio basica e estudos universitarios: diferengas raciais / étnicas no
desempenho de “calouros” em universidades comunitarias na Califérnia.

Resumo: Neste artigo focalizamos a transi¢ao de alunos do ensino médio para universidades
comunitarias na Califérnia. Nosso banco de dados rastreia cinco coores de jovens que concluiram o
Ensino Médio na Califérnia em seu primeiro ano em universidades comunitarias do estado. Ele
avalia em que medida os testes de desempenho escolar (atualmente nao utilizados por universidades
comunitarias como critério de ingresso) sao uteis na previsiao de sucesso escolar em universidades
comunitarias. Além disso, dada a persisténcia de disparidades raciais no Ensino Superior,
exploramos se esta relacao fundamental entre desempenho académico no ensino médio, cursos
universitarios e desempenho ¢é diferente para alunos de diferentes racas / etnias.

Palavras-chave: universidades comunitarias, preparacao da faculdade, raciais / étnicas resultados
académicos.

Introduction

Many college students arrive as freshmen unprepared to do college level work.
Rates of remedial or developmental course enrollment vary substantially across colleges and
universities, but reports from the Community College Research Center indicate that it is “reasonable
to conclude that two-thirds or more of community college students enter college with academic
skills weak enough in at least one major subject area to threaten their ability to succeed in college-
level courses” (Bailey, 2009, p.13). One reason for the low rates of college readiness may be
students’ limited information about what they need to do to succeed in college (Person, Rosenbaum,
& Deil-Amen, 2006; Rosenbaum, 2001; Venezia, Kirst, & Antonio, 2003). The fact that most public
secondary and postsecondary systems of education are badly misaligned (Kirst & Venezia, 2004)
may contribute to this information gap. Students may only come to an understanding of the
academic demands of college after they enter college.

The recent drive to adopt Common Core State Standards (adopted by 45 states at the time
of this writing) has led to a growing interest in the possibility that seemingly disparate educational
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systems of secondary and postsecondary schooling might be better connected, particularly through
the assessment process. Typically, however, the tests on which secondary and postsecondary systems
rely have remained separate in their purposes and uses (Kutlaender, Grodsky, Agronow, & Horn,
2011). High school end-of-course exams define what is important to learn and teach at the
secondary school level, and can (arguably) act as motivators for students on the path for further
schooling. In contrast, college entrance exams serve as a way of measuring “future promise
independent of past opportunity” (Crouse & Trusheim, 1988, p. 24). In an increasingly K—16 policy
environment, it is important to consider whether and how tests used to monitor the progress of
students through secondary education might provide useful information about college readiness and
success.

In this paper we focus on California high school students’ transition to in-state community
colleges. Our unique dataset, which tracks California students from the K—12 to the postsecondary
system, allows us to evaluate the extent to which prior high school achievement tests (currently not
utilized by community colleges in course placement decisions) are useful for predicting academic
success at community college. In addition, given persistent disparities in college attainment by race,
we explore whether this fundamental relationship between high school achievement and college
course-taking and performance differs for students from different racial/ethnic backgrounds.

Our paper contributes to the existing literature on the determinants of postsecondary
achievement in several important ways. First, we draw on one of the richest administrative data
sources from an important state; California serves students from a tremendous range of ethnic and
socioeconomic origins, and offers great individual and institutional diversity. The California
Community College system consists of 112 campuses and is one of the largest public higher
education systems in the country, enrolling over 2.6 million students annually (California
Community College Chancellor’s Office, 2012). These students come from urban, suburban, and
rural areas and attended public high schools that are both among the best and among the worst in
the nation. While California may not be a typical state, it reflects the student populations of other
states in the U.S. and the community colleges that educate them. Moreover, our detailed longitudinal
data on all California high school juniors who enter one of the state’s public community colleges
provides an unprecedented opportunity to explore alignment between the state’s K—12 mandated
assessments and postsecondary outcomes. It also allows us to explore how students who perform
similarly on the statewide accountability tests fare as freshmen at different community college
campuses, and as a result of attending different California high schools. Finally, we extend the prior
literature on college readiness by exploring how high school attendance and performance may affect
college success differently for students from different racial/ethnic backgrounds.

Background and Context

The accumulation of academic skills and preparation in high school is one of the key
determinants of college outcomes (Adelman, 1999, 2006; Long, Iatarola, & Conger, 2008). Yet,
some students arrive at college having attended elementary and secondary schools of low quality or
with weak academic rigor. Students who attend poor-quality schools may not receive the necessary
grounding in core subjects such as English and math to engage successfully in college-level work
(Achieve, 2004). Of course, students may also come to college with deficiencies in core subjects
even if they attend adequate or superior schools due to lack of attention to their studies, existing
learning disabilities, or perhaps because they are English language-learners.

Students are also often wildly misinformed about the skills necessary to succeed in college
(Person, Rosenbaum, & Deil-Amen, 2006; Rosenbaum, 2001; Venezia, Kirst, & Antonio, 2003). A
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majority of high school students—regardless of their academic performance—report that they will
attend college (Bozick & Lauff, 2007). In fact, academic performance accounts for little of the
variance in students’ expected levels of educational attainment, suggesting that students’ actual grades
in high school often do not correlate with their educational expectations. Reynolds, Stewart,
MacDonald, & Sischo (2000) found that between 1976 and 2000 the percentage of high school
seniors indicating that they probably or definitely would complete a7 /ast a baccalaureate degree
increased from 50 percent to 78 percent. At the same time, Rosenbaum and others have
documented that high school seniors have little understanding of what it takes to succeed in higher
education (Conley, 2005; Deil-Amen & Rosenbaum, 2002; Rosenbaum, 2001; Venezia, Kirst, and
Antonio, 2004).

One indication of misalignment between secondary and postsecondary systems is evidenced
by the high rates of college remediation.' Rates of remedial or developmental course enrollment vary
substantially across colleges and universities; estimates from the most recent national longitudinal
study of high school graduates suggests that neatly a quarter of all students entering four-year
institutions require some remediation in reading, writing, and/or math (Snyder, Tan, & Hoffman,
2004). Rates are significantly higher at two-year open-access institutions, where many students begin
their postsecondary study, and are generally higher for some sub-groups, particularly African
American, Hispanic students, and for English learners (Perrin, 2006; Appendix Table A1).

Lack of academic preparation for college has important consequences for both individuals
and society. College remediation is expensive—to students, their families, colleges, and taxpayers.
There are large direct costs of providing developmental instruction in higher education for skills that
should have been mastered in high school (Phipps, 1998). In addition to the direct costs for
developmental instruction, there are also many hidden costs—foregone earnings for students who
need a longer course of study to obtain their degrees, and potentially social costs for remediated
students, such as frustration or low self-esteem (Deil-Amen & Rosenbaum, 2002).

Students who arrive at college in need of developmental coursework are less likely to
succeed—in their performance, persistence, and degree completion—in college. For example, less
than one-quarter of community college students in the National Educational Longitudinal Study
(NELS:88) sample who enrolled in developmental education complete a degree or certificate within
eight years of enrollment in college. In comparison, almost 40 percent of community college
students in the NELS sample who did not enroll in any developmental education course complete a
degree or certificate in the same time period (U.S. Department of Education, National Center for
Education Statistics, 2003). But it is not remedial programs or developmental coursework that
causes the weaker outcomes we observe. Such programs are intended to overcome the deficiencies
that many students face, and it is therefore quite likely that academically unprepared students would
fare even worse if these programs did not exist. The research base on the effectiveness of remedial
education programs reveals at best a mixed bag of results, suggesting that students enrolled in
developmental coursework do no better (and at times slightly worse) when compared to similar
students (Attewell, Lavin, Domina, & Levey, 2006; Bettinger & Long 2009; Boatman & Long 2010;
Calcagno & Long, 2008; Lesik, 2007; Martorell & McFatrlin, 2007; Scott-Clayton & Rodriguez,
2012).

! Remedial education in postsecondary schooling aims to improve the basic literacy skills (primarily in math,
reading, and writing) of students who arrive at college unprepared to do college-level work. Some scholars
and educators prefer to use the term “developmental” education, rather than “remedial.” This avoids creating
a deficit framework of what students do not know, instead favoring a developmental approach that suggests a
continuum of learning. In this paper we use the terms remedial and developmental education interchangeably.
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Collegiate remediation is costly, but the price of not assisting more young people in their
pursuit of degree completion may be even higher. The earnings gap between college educated and
non-college educated adults continues to grow (College Board, 2010), as do the labor market
demands for more highly skilled workers (Goldin, and Katz, 2008). As such, there is a great need to
understand the complex transition students face from secondary to postsecondary study, and the
conditions necessary to ensure more students persist in college.

It is becoming increasingly clear that the transition between high school and college is not a
seamless one, and that our K—12 system is grossly misaligned with the expectations of colleges and
universities (Hoffman, Vargas, Venezia, & Miller, 2007). Some fault the “wasted” senior year, during
which many students experience less rather than more rigor in their academic program (Kirst, 2000;
National Commission on the High School Senior Year, 2001). Others suggest that state performance
standards are detached from those that might assist students in higher education (Venezia, Callan,
Finney, Kirst, & Usdan, 2005). Finally, still others point out that the current accountability regime
has focused attention in K—12 on meeting basic competency, for example in high school exit exams,
perhaps at the expense of meeting the expectations of postsecondary schooling (Achieve, 2004;
Strong American Schools, 2008). Recent efforts of the Common Core State Standards (further
discussed below) suggest that this may be changing.

In this paper we investigate what California’s high school assessments, for accountability
under NCLB, can inform us about the course-taking and performance outcomes of community
college students. Specifically, we explore the following research questions: (1) To what extent do
standardized tests in high school predict course taking and performance among traditional age first
time freshmen at California’s community colleges? (2) Does this differ by students’ race/ethnicity?
And, (3) to what extent can differences be attributed to the high schools and community college
campuses attended?

Data and Analytic Strategy

To conduct our analysis we matched community college data on four cohorts of first-time
freshmen (made available by the California Community College Chancellot’s Office) to standardized
test score data for California high school juniors (made available from the California Department of
Education). We arrived at our analytic sample in the following steps. First, we began with the
Chancellor’s Office derived first time freshmen cohorts, including students” demographic
characteristics. Second, we limited the sample to students between the ages of 17 and 19 who have
completed high school, and who are enrolled in two or more credit and non-occupational courses.”
Finally, we matched each of these cohorts to our California Department of Education (CDE)
dataset of the census of California’s high school juniors based on last name, first name, date of birth,
high school attended, and cohort (obtaining roughly a 73 percent match rate). We did this for
freshmen cohorts beginning in fall 2005 to fall 2009. We observed student course-taking behavior
during their first two terms on the measures described below.

2 We start with all students who are labeled as a first time (and non-special admit) student in each fall term
(2005-2009). Then we limit the sample to those students who are between the ages of 17 and 19. Next, we
attach student course information and limit the sample to students who took 2 or more credit bearing, non-
occupational courses in both their first fall term and the following spring term. The sample is limited further
to students who were correctly matched to their high school record.
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Measures

We explored the potential influence of high school achievement on four first-year outcomes
at community college: (1) fraction of courses identified as transferable to the California’s dominant
BA-granting institution, the California State University (CSU) system’; (2) fraction of courses
identified as “basic skills”—California Community Colleges’ primary classification for
developmental courses; (3) freshmen academic performance as measured by student Grade Point
Average (GPA) in CSU transferable courses; and (4) GPA in basic skills courses. We examine these
outcomes in English and math basic skills courses respectively.

It is important to note that students end up in particular courses, particularly basic skills
courses, in a variety of ways that are both dependent on the individual and the campus enrollment
policies. Referrals to basic skills coursework vary widely for several reasons: the 112 California
community college campuses have different placement tests and cutoff scores for determining
course levels; campuses often have constraints in offering enough sections of the necessary basic
skills courses; and, there are different levels of enforcement that students enroll in such coutses.
Although we cannot model these distinctions, we can control for between campus differences in
these dimensions (further described below). Given that all colleges have different assessments,
thresholds, offerings, and enforcement around developmental course-taking, we find that these
measure offer a more nuanced way to think about what developmental course-taking looks across
the system, i.e. who is actually enrolled in what types of courses.

All students in 11" grade take the same English California Standardized Test (CST) and,
based on test score results, students are assigned a proficiency level. The proficiency categories are:
Far Below Basic (12 percent of all students in CA in 2011), Below Basic (14 percent), Basic (28 percent),
Proficient (24 percent), and Advanced (21 percent). Schools benefit from having more students in the
Proficient or Advanced categories, as those two categories contribute to their federal Adequate Yearly
Progress (AYP) measures under the No Child Left Behind Act (NCLB). In math, however, students
take a different test depending on their level of coursework; thus, in math, in addition to the test
score we also included test level taken. To answer the second research question we also included a
set of dummy variables to test for differences by student race/ethnicity, and additional control
variables, including gender and parental education levels. Finally, we included a dummy variable for
cohort affiliation to capture any other unobserved temporal dimensions in both high school test
performance and in community college outcomes.’

Tables 1 and 2 include summary statistics by the two sub-samples: English and Math, and
Table 2 by student race/ethnicity. As detailed above, our analytic sample included five cohorts of all
first-time freshmen at community colleges who we were able to successfully match from their junior
year attendance at a California public high school. Our sample, represented the overall
demographics of California’s high school graduating classes, about 38 percent white, 6 percent

3 California has a well articulated system of higher education, where the University of California’s 10
campuses are selective to highly selective research universities admitting the state’s top 12.5 percent of high
school graduates, the California State University’s 23 campuses range from moderately selective to non-
selective, admitting the state’s top 33 percent of the high school graduating class, and finally, the 112
campuses of the California Community Colleges, entirely open access institutions. We also explore University
of California (UC) transferable course, however, given that courses deemed CSU transferable are also, by in
large, UC transferable, our results are virtually the same.

4 Soutce: California Department of Education, http://stat.cde.ca.gov/.

> We also do additional analysis that control for campus enrollment to capture any potential unobserved
differences in these outcomes by community college campus; results do not differ substantially when we
include fixed effects at the campus level (these may be obtained from the authors upon request).
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African American, 41 percent Latino, 14 percent Asian, and 2 percent other race/ethnicities.
Females make up 53 percent of the sample, and 65 percent of the sample had at least one parent
attend some college.

Students in our sample had an average English CST score of 333 (slightly below the mean
scale score of 341 for all 11" grade test takers statewide), with notable gaps by student
race/ethnicity. Average high school test scores among entering freshmen at California’s community
colleges are lower for African American and Latino students relative to white and Asian students.
About 70 percent of courses first time freshmen at California’s community colleges enroll in are
CSU (or UC) transferable. About 32 percent of all students enroll in some English basic skills course
as first-time freshmen, and about 6 percent enroll in at least one math basic skills course. However,
among all courses students enroll in as first-time freshmen, only 7 percent are “basic skills in
English” and about 4 percent of courses are designated as “basic skills in math.”® Since in
subsequent models we operationalize developmental course-taking as a percentage of all courses that
are developmental or basic skills it is important to clarify that although these rates of the fraction of
courses that are basic skills may seem low, they are exactly as described—percentages of all courses
taken. Thus, for example, even if every student took exactly 1 remedial math class their first
semester—say out of 10 total courses their first year—this would be 10 percent. Finally, students’
average first year cumulative GPA in four-year transferable courses is about 2.25. However,
cumulative GPA is on average lower in courses that are deemed “basic” or “remedial,” 1.71 in
English basic skills courses and 1.94 in math basic skills courses.

¢ The patterns are quite similar when looking at the percent of units rather than classes, though slightly higher
proportions of units are devoted to remedial courses, than are proportion of courses, suggesting that the
average remedial course may be worth more units than the average non-remedial course. These additional
summary statistics are available from the authors upon request.
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Table 1
Summary Statistics

English CST Score

Fraction of Courses CSU Transferable
Fraction of Courses Basic Skills - English
CSU Transferable GPA

Basic Skills - English GPA

Female

Parent College

White

Aftrican American

Hispanic

Asian

Other

Math CST Scote

Fraction of Courses CSU Transferable
Fraction of Courses Basic Skills - Math
CSU Transferable GPA

Basic Skills - Math GPA

Female

Parent College

White

Aftrican American

Hispanic

Asian

Other

11™ grade CST Test: Algebra 1

11™ grade CST Test: Algebra 2

11" grade CST Test: Geometry

11™ grade CST Test: Summative Math

CST English Test Sample
Number of Standard
Students Mean Deviation Min Max
356,278 333.24 55.53 150 600
356,278 0.69 0.23 0 1
356,278 0.07 0.12 0 1
348,317 2.25 1.04 0 4
115,105 1.71 1.26 0 4
353,323 0.53 0.5 0 1
282919 0.65 0.48 0 1
319,362 0.38 0.48 0 1
319,362 0.06 0.24 0 1
319,362 0.41 0.49 0 1
319,362 0.14 0.34 0 1
319,362 0.02 0.13 0 1
CST Math Test Sample
Number of Standard

Students Mean Deviation Min Max
302,200 292.47 49.02 150 600
302,200 0.7 0.23 0 1
302,200 0.04 0.08 0 0.83
296,015 2.29 1.03 0 4

53,700 1.94 1.24 0 4
299,729 0.52 0.5 0 1
240,226 0.65 0.48 0 1
271,088 0.37 0.48 0 1
271,088 0.06 0.24 0 1
271,088 0.41 0.49 0 1
271,088 0.14 0.35 0 1
271,088 0.02 0.13 0 1
302,200 0.13 0.34 0 1
302,200 0.4 0.49 0 1
302,200 0.28 0.45 0 1
302,200 0.2 0.4 0 1
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Table 2
Summary Statistics by Race/ Ethnicity
CST Math Test Sample
Number of Standard
Students Mean Deviation Min Max
English CST Score - White 120,097 347.87 56.5 150 600
English CST Score - African American 19,877 308.54 52.63 163 600
English CST Score - Hispanic 130,494 321.49 50.96 150 600
English CST Score - Asian 43,516 334.63 53.84 150 600
English CST Score - Other 5,378 330.62 55.03 153 571
Math CST Score - White 99,745 301.38 49.82 150 600
Math CST Score - African American 16,251 270.95 40.96 150 559
Math CST Score - Hispanic 111,427 282.71 44.03 150 600
Math CST Score - Asian 39,229 305.13 54.36 150 600
Math CST Score - Other 4,436 291.14 46.03 150 600

Analysis Plan

To assess the extent to which high school standardized tests may be associated with
community college success we fit a series of regression models predicting a host of placement and
performance outcomes, as a function of CST performance in math and English respectively,
controlling for students’ demographic characteristics, high school of attendance and cohort
affiliation:

Y, =BX, + a,CST; + g )

Where Y ;, represents an individual student 7 in subject s’s outcomes (specifically: fraction of
transferable courses; fraction of basic skills courses, and grade point average), in math and English
respectively, as a function of their performance in high school, and a vector of control variables X:
gender, parental education, race/ethnicity and cohort. To model the correct functional form of CST
performance, we include higher order polynomial terms to account for nonlinearities. We also test
additional models that include high school and community college fixed effects to account for
between high school variation in academic preparation and between campus differences in course
placement and grades.

To address the second research question, we test whether these relationships may differ by
race/ethnicity. We add to equation (1) a series of interactions between student test score and
race/ethnicity dummy variables. To highlight the results from our models, we plot predicted values
of each of our outcomes for each racial/ethnic group.

Findings

Table 3 details the results from a set of fitted regression models predicting four respective
outcomes of first time freshmen course-taking and performance at community colleges as a function
of their 11" grade English CST scores. The top panel looks at fraction of courses that are transfer
level (Models 1-3) and the fraction of courses that are identified as English basic skills (Models 4-0).
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The bottom panel looks at performance, measured as GPA in transferable courses (Models 1-3) and
GPA in English basic skills courses (Models 4-6). Models are nested, first estimating unadjusted
differences in these outcomes on the basis of only 11" grade tests and cohort fixed effects. We next
add demogtraphic controls (race/ethnicity, gender, and parent college attendance), and finally
campus fixed effects to account for the differences between campuses in course-taking and
performance measures.

Table 3
Results from OLS Regressions — English

Fraction of College Classes Taken that are:

CSU Transfer Level Courses English Basic Skills Courses
O @ &) ® ©) ©

CST English Score 0.0003%+* 0.0007*+* 0.0008*+* -0.0012%+* -0.0014#+* -0.001 4%+¢

(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
CST English Score Squared 2.2E-GrH* 1.3E-0%** 1.2E-6%+* 6.3E-TH%¢ 1.0E-0*** 1.0E-6***

(1.5E-7) (1.5E-7) (1.4E-7) (9.7E-8) (1.0E-7) (9.3E-8)
Number of Observations 356,278 252,383 252,383 356,278 252,383 252,383
R-Squared 0.19 0.23 0.31 0.13 0.15 0.29

GPA in College Classes Taken that are:
CSU Transfer Level Courses English Basic Skills Courses
® @ ©) ) ©) ©

CST English Score -0.0004 -0.0006 -0.0002 0.0023** 0.0030#* 0.0039%**

(0.0003) (0.0004) (0.0004) (0.0010) (0.0012) (0.0010)
CST English Score Squared 8.1E-G*+* 7. TE-G*Fk 7.2B-GFr* 4.9E-G*+* 3.5E-G* 7.4E-7

(4.8E-7) (5.3E-7) (5.2E-7) (1.7E-6) (1.9E-6) (1.5E-6)
Number of Observations 348,317 246,794 246,794 115,105 81,305 81,305
R-Squared 0.07 0.09 0.10 0.04 0.04 0.25
Cohort Fixed Effects X X X X X X
Demographic Controls X X X X
College Fixed Effects X X

**% 1% Significance Level, ** 5% Significance Level, * 10% Significance Level

Notes: Demographic controls include indicator variables for race, gender, and parent college attendance. Cohorts are from the 2005-
2006 school year to the 2009-2010 school year. Standard Errors are clustered at the high school level. GPA is the average Grade Point
average in courses taken for a grade. Basic Skills definition is as defined by the California Community College Chancellor's office.

Source: Data are from the California Community College Chancellot's Office

Results from models on course-taking reveal that performance on the 11" grade state
standardized tests does have a statistically significant association with course-taking and academic
performance, and that this relationship is non-linear. High school students’ performance on
standardized tests explain about 19 percent of the variation in fraction of courses that are transfer
level, and about 13 percent of the vatiation in fraction of courses that are defined as basic skills. The
association persists (though coefficients on CST are smaller) when we account for a variety of
demographic characteristics. Finally, when accounting for the between community campus
differences in both student backgrounds, and more likely, in course-taking patterns, the effect of
high school standardized tests remains statistically significant, and together explain about 30 percent
of the variability in course-taking among first time freshmen at California’s community colleges.

Turning to the bottom panel of Table 3 predicting performance, we see that although high
school performance is associated with cumulative college GPA, it explains much less of the
variability in the GPA outcomes compared with course-taking measures. Given the great diversity
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among community college students in academic preparation and in degree intentions, perhaps it is
no surprise that their earlier high school performance would not necessarily predict college
performance. In fact, together CST scores in English, student background characteristics, cohort
fixed effects, and campus fixed effects explain only about 10 percent of the variability in GPA in
CSU transfer level courses.

Table 4 details results from a parallel analysis for high school math performance, which
reveals a similar statistically significant association between high school performance on the state’s
standardized tests in math, and course-taking and performance, respectively. Again, we note that the
strength of the relationship is weaker for performance relative to types of course-taking.
Interestingly, in both math and English, adding covariates—individual characteristics and campus
and high school fixed effects—substantially increases the overall R-square.

Table 4
Results from OLS Regressions — Math

Fraction of College Classes Taken that are:

CSU Transfer Level Courses Math Basic Skills Courses
(1) 2 ©) 4) ©) (6)

CST Math Score 0.0024#+* 0.00207+%* 0.0019%+* -0.001 3%k -0.001 2%k -0.001 2%k

(0.0001) (0.0001) (0.0001) (0.0000) (0.0000) (0.0000)
CST Math Score Squared -2.0E-GF* -1.6E-G*** -1.5E-G¥** 1.5E-G*** 1.5B-G*** 1.4E-G¥**

-(1.6E-7) -(1.5E-7) -(1.2E-7) -(6.3E-8) -(6.1E-8) -(5.2E-8)
Number of Observations 303,567 215,369 215,369 303,567 215,369 215,369
R-Squated 0.17 0.22 0.31 0.13 0.14 0.25

GPA in College Classes Taken that are:
CSU Transfer Level Courses Math Basic Skills Courses
) @) ©) 4 ©) (©)

CST Math Score 0.0058%*** 0.0042%+* 0.0045%+* 0.0120%+* 0.0093%+* 0.0094*

-(0.0003) -(0.0004) -(0.0004) -(0.0016) -(0.0020) -(0.0019)
CST Math Score Squared -3.7TE-GFrk -1.5E-6** -2.0B-G**k -8.5E-GFk -4.1E-6 -3.6E-6

-(5.4E-7) -(6.0E-7) -(5.8E-7) -(2.9E-06) -(3.5E-06) -(3.4E-06)
Number of Observations 297,327 210,980 210,980 53,949 37,758 37,758
R-Squared 0.09 0.11 0.12 0.09 0.10 0.14
Cohort Fixed Effects X X X X X X
Math Test Fixed Effects X X X X X X
Demographic Controls X X X X
College Fixed Effects X X

k1% Significance Level, ** 5% Significance Level, * 10% Significance Level

Notes: Demographic controls include indicator variables for race, gender, and parent college attendance. Cohorts are from the 2005-2006
school year to the 2009-2010 school year. Standard Errors are clustered at the high school level. GPA is the average Grade Point average in
courses taken for a grade. Basic Skills definition is as defined by the California Community College Chancellot's office. Only those students
who took the Algebra 1, Algebra2, Geometry, or Summative Math test are included in the analysis.

Soutce: Data are from the California Community College Chancellot's Office

Given the nonlinear nature of the relationship between high school achievement and these
course-taking and performance outcomes, it is difficult to directly interpret the slope coefficients.
Computing fitted values, we note the difference in the fraction of courses a freshmen takes that are
CSU transferable between those in the 25" percentile of CST and the 75" percentile of CST is about
11.3 percentage points in English and 7.2 percentage points in math. The difference in the fraction
of basic skills courses between those in the 25" percentile in CST versus those in the 75" percentile
is —4.9 percentage points in English and —1.7 percentage points in math. To more fully illustrate
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these differences, we plot the fitted values in Figures 1-6, once we include race/ethnicity into the
model.

Differences by Race/Ethnicity

We next ask whether the relationships we find differ by student race/ethnicity. We find
statistically significant differences by race/ethnicity in the association between high school
achievement and these community college outcomes, save for the GPA in basic skills courses (full
results from these nested models are in Table A2 and A3 in the Appendix). Figures 1 through 4
display results from fitted models where we include a set of interactions between high school CST
score and race/ethnicity dummy variables to predict freshmen course-taking. The Y-axis is the
fraction of courses that first year students take that are deemed four-year transferable (in percentage
terms) and the X-axis indicates these fitted values at the 25" percentile of CST, for each
racial/ethnic sub-group respectively, (holding constant all other covatiates at the sample mean).

Figures 1 and 2 illustrate that white and Asian students consistently enroll in a higher
fraction of CSU transferable courses than their Latino and African American counterparts, holding
constant academic achievement in high school in English and math respectively. Moreover, in
regards to our research question we note that the pattern of predicted differences in the fraction of
courses that are transferable based on prior achievement is different by race/ethnicity. In other
wortds the racial/ethnic gap in course-taking is not consistent by prior achievement. Specifically, we
note from Figure 1 the predicted difference in the fraction of courses that are transferable between
white and Latino students in the 25" percentile of CST is 13 percentage points, in the 50" percentile
it is 12 percentage points, and in the 75" 11 percentage points. Between whites and African
Americans the difference in the fraction of courses that are transferable actually goes up from 12
percentage points in the 25" percentile of CST to 13 percentage points in the 75" percentile of CST.
Although the pattern is similar in math (Figure 2), the racial/ethnic differences ate more disturbing,
in that we see much larger gaps in four-year transferable course-taking between racial/ethnic groups
at higher levels of achievement; this is particularly notable in the white-African American
comparison, which indicates a 6.3 percentage point gap in transferable course-taking at the 25"
percentile of math CST, and a 10.5 percentage point gap at the 75" percentile.

o 85.00%
& 80.00%
Y 75.00%
@ 2
S5 70.00% -

E H\Yhite
g 6500% -
g ﬁ 60.00% - .African. American
§ 55.00% - Hlépamc
R B Asian

50.00% -

25th Percentile 50th Percentile 75th Percentile

English CST Percentile

Figure 1. Predicted fraction of classes that are CSU transferable by English CST percentile and race
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Figure 2. Predicted fraction of classes that are CSU transferable by math CST percentile and race

Turning to basic skills course-taking (Figure 3 and 4), we first note that students from all
racial/ethnic groups, perhaps not surprisingly, have lower rates of first year basic skills course
enrollment at higher high school achievement levels. However, these differences are not constant by
racial/ethnic group. In English basic skills coutses, we see the racial/ethnic gap in course-taking is
significantly smaller at higher levels of English achievement. In math basic skills course, the gaps are
much more stable across achievement levels, widening a bit between whites and Blacks, and
narrowing a bit between whites and Latinos at higher rates of achievement.
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Figure 3. Predicted fraction of classes that are basic skills by English CST percentile and race
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Figure 4. Predicted fraction of classes that are basic skills by math CST percentile and race

Finally, turning to performance, Figures 5 and 6 display the fitted GPA for each respective
racial/ethnic group as a function of prior high school achievement. Again, we note, first, regardless
of race/ethnicity, all students have higher performance levels as freshmen in transferable courses,
the higher their high school test scores. Second, we note that this relationship is different by
race/ethnicity. Interestingly, the slope on English and math CST scores is steeper for whites and
Asian students than for Latino and African American students in predicting GPA. Interestingly, we
also find that the racial/ethnic gaps in performance are greatest at average values of high school
achievement.
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Figure 5. Predicted CSU transferable GPA based on English CST score



K-12 and postsecondary alignment 15

= White
Black
= = Hispanic

Asian

Predicted GPA in CSU
Transferable Classes

150 250 350 450 550

CST Math Test Score
Figure 6. Predicted CSU transferable GPA based on math CST score

Limitations

There are several important limitations to our analysis. First, it is important to note that this
work is not causal. We can only conclude that high school academic performance is associated with
these outcomes at community college, and not that it causes them. There are a host of unobserved
differences that we cannot control for among test takers, which may also be associated with the
outcomes we measure. As is evident in the R-square statistics we report in our models, much of the
variation in these outcomes remains unexplained.

Second, given the varied ways in which California community colleges assess and assign
students to courses, we are not able to determine the extent to which students’ course placements
are in fact appropriate. We only evaluate students in their first year at college, and some, for
example, may require developmental courses, but are unable to enroll in them because they are
impacted, and as a result are only enrolled in transfer-level courses. Some colleges may have rules
similar to the California State University system that prevents students from taking any transfer-level
courses until all developmental course needs are met, while others offer complete flexibility. To
account for some of these institutional-level differences we include campus-level fixed effects.
Moreover, because California community colleges do not request nor apply any information from
students’ high school academic background to course placements, we have no reason to suspect that
the lack of standardization in course placements across the community college system would be
systematically different by high school test scores.

Discussion and Conclusion

Community colleges are the primary point of access to higher education for many
Americans. In California, two-thirds of all college students attend a community college. The role of
community colleges as a vehicle in human capital production was the cornerstone of California’s
1960 Master Plan for Higher Education, which stipulated that the California Community Colleges
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are to admit “any student capable of benefiting from instruction.”” The multiple missions and goals
of community colleges have been well documented in the academic literature (Brint & Karabel,
1983; Dougherty, 1994; Grubb, 199; Long & Kurlaender, 2009; Melguizo, Kienzl, & Alfonso, 2011;
Rosenbaum, 2001). More recently, community colleges have also captured the attention of
policymakers concerned with improving workforce shortages and the overall economic health of the
nation. The Obama Administration identified community colleges as key drivers in the push to
increase the stock of college graduates in the U.S. and to raise the skills of the American workforce.
“It’s time to reform our community colleges so that they provide Americans of all ages a chance to
learn the skills and knowledge necessary to compete for the jobs of the future,” remarked President
Obama at the White House Summit on Community Colleges.”

The rising demands for skilled workers in California necessitate the need to strengthen the
community colleges to accommodate much of this expansion (Public Policy Institute of California,
2010). Over the years, the California community colleges have grown and have been applauded for
remaining affordable, open-access institutions. However, the state’s community colleges are also
continually criticized for producing weak outcomes, in particular low degree receipt and transfer
rates to four-year institutions (Shulock & Moore, 2007; Sengupta & Jepsen, 20006). California’s
community colleges continue to address their multiple missions and the diverse goals of their
students, often absent information about their students’ educational backgrounds.

Our analysis offers several important findings of consequence for research, policy, and
practice. First, we extend an important finding in the educational attainment literature about the
influence of secondary school achievement on postsecondary outcomes for students attending
community colleges. Specifically, we utilize a unique administrative dataset of the nation’s largest
community college system to understand the extent to which K—12 standardized tests are useful for
predicting postsecondary success. In many states, including California, data systems do not enable
longitudinal assessments of students’ educational pathways across the segments. However, it is clear
that information about students’ academic performance in high school may be useful to community
colleges for course placement and for identifying students who may be in academic risk. Alas,
community colleges rarely obtain such information about their students when they arrive.

Second, we find important differences in the fundamental relationship between prior
achievement and postsecondary outcomes by race. There are persistent disparities in first-year
course-taking and grades at community colleges by race/ethnicity; white and Asian students
consistently have higher rates of transfer-level course taking, lower rates of basic skills course-taking,
and higher grades than their Latino and African American counterparts at similar levels of prior
achievement. These disparities, even controlling for high school test scores, suggest that there are
clearly other factors (observed or unobserved) that lead to systematic differences in outcomes
between students from different racial/ethnic groups. These may include, and are certainly not
limited to, individual factors such as knowledge of college expectations, ability to navigate college

7'The California Master Plan for Higher Education articulated the distinct functions of each of the State’s
three public postsecondary segments. The University of California (UC) is designated to as the state’s primary
academic research institution and is reserved for the top one eighth of the State’s graduating high school
class. The California State University (CSU) is primarily to serve the top one-third of California’s high school
graduating class in undergraduate training, and graduate training through the master’s degree, focusing
primarily on professional training such as teacher education. Finally, the California Community Colleges are
to provide academic and instruction for students through the first two years of undergraduate education
(lower division), as well as provide vocational instruction, remedial instruction, English as a Second Language
courses, adult noncredit instruction, community service courses, and workforce training services.

8 WhiteHouse.gov/CommunityCollege
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structures, familial supports, and quality of K—12 schooling experiences, and the possibility of
institutional level factors such as unequal expectations on the part of placement counselors or
faculty. Importantly, we also find that gaps in these outcomes do not narrow consistently at higher
rates of academic achievement, and in some cases actually widen.

Third, we find that the results, while robust to different model specifications, reveal that
much of the variation in postsecondary course-taking is a between campus phenomena. This
suggests that campuses of the community college system offer significantly different pathways of
course-taking for students of similar prior high school achievement. California community colleges
pride themselves on strong local governance of their campuses, and this is evident in placement
policies and assessments. However, given that so much of the variation in course-taking is explained
by campus affiliation it is imperative that researchers and community college leaders take a closer
look at different campus policies and practices that may contribute to higher persistence rates and
academic success for community college students. Recent initiatives such as Achieving the Dream”
and Completion by Design'” are efforts to improve the BA pathway for community college students,
strengthening the articulation between community colleges and their neighboring four-year
institutions. California has benefited from funding for such efforts, such as a Complete College
America innovation grant (Complete College America, 2011)."

The rationale for improving the alighment of assessments across the secondary and
postsecondary levels is that high school students (and institutions) can become better informed, and
ultimately better prepared, for the requirements of college (Callan et al., 2006; Le, 2002). In an
increasingly K—16 policy environment, standards taught and tested in the K—12 years should provide
useful information to evaluate college readiness and success. A stronger connection between the
public secondary and postsecondary systems should include the role of assessments. Efforts to
extend California’s Eatly Assessment Program (EAP) to the community colleges may formalize the
use of secondary school tests for identifying college readiness at California’s community colleges.'?
Previous work suggests that the EAP may offer useful information about students’ college readiness,
above and beyond academic performance on the State’s standardized test scores (Howell,
Kurlaender, & Grodsky, 2010). As such, community colleges stand to gain considerable utility (and
perhaps efficiency) in implementing the EAP for purposes of remediation assessment and course
placement.

Community college students face a number of structural, financial, and informational
barriers including a lack of coherent coordination between K—12 and postsecondary education
systems and across state postsecondary systems. Our results highlight some of these barriers, and
suggest that they may be experienced to a greater degree by students from particular racial/ethnic
backgrounds. Others have argued that the educational system is fraught with market failures as a
result of lack of information about the process for postsecondary entry, (e.g. financial aid procedures
and admissions standards at four-year institutions), and other barriers that may limit the opportunity
sets of students from disadvantaged backgrounds (Dougherty & Kienzl, 2000).

Prior scholarship on the educational outcomes of community colleges has rarely focused on
institutional factors that may facilitate or impede students’ degree goals (Moore, Shulock, & Jensen,
2009). Our results further suggest that institutional differences may play an important role in
facilitating student success. Among its many features, the California Master Plan is widely recognized
for transforming a “collection of uncoordinated and competing colleges and universities into a

? http://www.achievingthedream.org

10 http://completionbydesign.org/

11 http://www.completecollege.org
12 http://www.collegeeap.org
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coherent system,” and for providing broad access to higher education for citizens of the state of
California."” Fifty years later, it is clear that the coherent system envisioned by the architects of the
Master Plan is plagued by weak articulation and rough transitions between high school and college
and between two year and four-year colleges.
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Appendix
Table Al
Rates of Remedial Conrse-taking at Two-year and Four-year Institutions for the High School Class of 2004, by
Race/ Ethnicity
4-Year Institutions 2-Year Institutions

Reading Writing Math Reading Writing Math
Total 0.162 0.248 0.258 0.269 0.298 0.387
By Race/ Ethnicity:
White 0.151 0.241 0.237 0.228 0.272 0.366
African American/Black 0.162 0.199 0.297 0.345 0.306 0.405
Hispanic 0.222 0.309 0.362 0.321 0.345 0.44
Asian 0.214 0.335 0.284 0.401 0.442 0.464

Source: U.S. Department of Education, National Center for Education Statistics, Education Longitudinal
Study of 2002 (ELS:2002). Estimates in this table are based on spring 2004 high school seniors who had
enrolled in postsecondary education by 2006.
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Table A2
Regression Results with Race Interactions — English
Fraction of Classes that are: GPA in Classes that ate:
CSU Transfer Level Basic Skills CSU Transfer Level Basic Skills
® @ )] “@ ©) © @ ®
CST English Score 0.001 07+ 0.001 1% -0.001 3%+ -0.001 2% 0.0016%+* 0.001 9% 0.0049%* 0.0061%+*
(0.0001) (0.0001) (0.0001) (0.0001) (0.0005) (0.0005) (0.0020) (0.0017)
CST English Score Squared 5.8H-7#kk 4. 5Tk 1.1E-G¥** 11E-G¥e* 4.6B-G** 4.2B-Grk* -2.3E-7 -3.0E-6
(1.8E-7) (1.7E-7) (9.2E-8) (8.6E-8) (7.7E-7) (7.6E-7) (3.1E-6) (2.7E-6)

CST English Score -0.0029%%* -0.0028#+* 0.001 2% 0.001 07k -0.0061 5 -0.0056%** -0.0047 -0.0053

* Black (0.0003) (0.0003) (0.0002) (0.0002) (0.0017) (0.0017) (0.0042) (0.0037)
CST English Score Squared 4 4B-Grr* 4. 3E-GF* 2. 2E-Gkk -2.0E-G*#* 8.7E-G*F* 8.2E-6*F* 7.9E-6 8.7E-6

* Black (5.4E-7) (5.3E-7) (3.1E-7) (3.0E-7) (2.6E-6) (2.6E-6) (6.9E-6) (6.0E-6)
CST English Score -0.0016%#* -0.001 5% 0.0004#% 0.0003%+* -0.0032%kx -0.0032%* -0.0032 -0.0029

* Hispanic (0.0002) (0.0002) (0.0001) (0.0001) (0.0008) (0.0008) (0.0025) (0.0022)
CST English Score Squared 3.0B-G*k* 2.9E-GHH* -1 1E-G** -9.8E- 7k 4.6B-G** 4. TE-G*** 6.4E-6 4.9E-6

* Hispanic (3.0E-7) (2.8E-7) (1.8E-7) (1.6E-7) (1.2E-6) (1.2E-6) (4.1E-6) (3.5E-6)
CST English Score 0.0002 0.0002 0.0005%** 0.0004%+* -0.0045%#x -0.0046%+* -0.0014 -0.0032

* Asian (0.0003) (0.0002) (0.0002) (0.0002) (0.0011) (0.0011) (0.0037) (0.0030)
CST English Score Squated 2.3E-7 3.4E-7 -9.9E-T7¥rk -9.7TE-Tkk 6. 7E-G*+* 7.0E-G*F* 3.4E-6 5.8E-6

* Asian (3.7E-7) (3.4E-7) (2.4E-7) (2.1E-7) (1.6E-6) (1.6E-6) (6.0E-6) (4.7E-6)
CST English Score -0.0007 -0.0008 0.0000 0.0002 -0.0032 -0.0028 0.0024 0.0027

* Other Race (0.00006) (0.0006) (0.0003) (0.0003) (0.0027) (0.0027) (0.0077) (0.0069)
CST English Score Squated 1.2E-6 1.2E-6 -3.2E-7 -6.4E-7 4.7E-6 4.3E-6 -6.3E-6 -6.3E-6

* Other Race (9.2E-7) (9.0E-7) (4.2E-7) (4.1E-7) (4.0E-6) (4.0E-6) (1.2E-5) (1.1E-5)
Cohort Fixed Effects X X X X X X X X
Demographic Controls X X X X X X X X
College Fixed Effects X X X X
Number of Observations 252,383 252,383 252,383 252,383 246,794 246,794 81,305 81,305
R-Squared 0.23 0.31 0.16 0.29 0.09 0.10 0.04 0.25

*#* 1% Significance Level, ** 5% Significance Level, * 10% Significance Level

Notes: Demographic controls include indicator variables for race, gender, and parent college attendance. Cohorts are from the 2005-2006 school year to the 2009-2010 school year. Standard
Errors ate clustered at the high school level. GPA is the average Grade Point average in courses taken for a grade. Basic Skills definition is as defined by the California Community College
Chancellor's office.

Source: Data are from the California Community College Chancellot's Office
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Regression Results with Race Interactions — Math
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Fraction of Classes that are:

GPA in Classes that are:

CSU Transfer Level Basic Skills CSU Transfer Level Basic Skills
M @ (€] @ ©) ©) 0] ®
CST Math Score 0.0018** 0.0018*** -0.0009%k* -0.0009%+* 0.0057%* 0.0057*% 0.0049 0.0050
(0.0001) (0.0001) (0.0000) (0.0000) -(0.0006) -(0.0006) -(0.0033) -(0.0032)
CST Math Score Squared -1.6B-G*k* -1.6E-G*H* 1.1E-G** 1.1E-G** -4, 5F-G*k -4.5B-G*k* 4.3E-7 1.2E-6
(1.7E-7) (1.6E-7) (6.3E-8) (6.3E-8) -(9.1E-7) -(9.0E-7) -(5.8E-6) -(5.7E-0)
CST Math Score -0.0005 -0.0008** -0.00071%* 0.0000 -0.0028 -0.0015 0.0070 0.0075
* Black (0.0004) (0.0004) (0.0002) (0.0002) -(0.0020) -(0.0020) -(0.0076) -(0.0077)
CST Math Score Squared 1.4E-6* 1.7E-G** -1.4E-7* -2.5E-7%* 4.7E-6 3.0E-6 -8.2E-6 -9.0E-6
* Black (7.5E-7) (7.2E-7) (2.9E-7) (2.8E-7) -(3.4E-0) -(3.4E-0) -(1.4E-5) -(1.4E-5)
CST Math Score -0.0005%** -0.0007%+* -0.0003%** -0.0003%+* -0.0017* -0.0012 0.0017 0.0021
* Hispanic (0.0002) (0.0002) (0.0001) (0.0001) -(0.0009) -(0.0009) -(0.0041) -(0.0041)
CST Math Score Squared 1.4E-G*r* 1.6E-G*¥* 2.3E-7* 2. 3E-7%* 3.0E-6** 2.5E-6* 2.0E-6 1.1E-6
* Hispanic (3.2E-7) (.9E-7) (1.2E-7) (L1E-7) -(14E-6) ~(14E-6) ~(7.3E-6) ~(7.3E-6)
CST Math Score 0.0006%*** 0.0005%** -0.0002%* -0.0002%+* -0.0020%* -0.0019* 0.0080 0.0085
* Asian (0.0002) (0.0002) (0.0001) (0.0001) -(0.0010) -(0.0010) -(0.0070) -(0.0069)
CST Math Score Squared -7.9E-7%* -6.3B-7%* 2.0E-7** 2.5E-7#kx 5.0E-G¥** 4.8E-G*F* -1.1E-5 -1.1E-5
* Asian BAE-7) (2.8E-7) (1.OE-7) (9.7E-8) ~(1.5E-6) ~(1.5E-6) -(13E-5) -(1.2E-5)
CST Math Score -0.0011%* -0.0012%* 0.0002 0.0001 -0.0027 -0.0028 0.0353%* 0.0341%*
* Other Race (0.0000) (0.0000) (0.0002) (0.0002) -(0.0029) -(0.0028) -(0.0142) -(0.0134)
CST Math Score Squared 1.9E-6** 2.0E-6** -3.2E-7 -2.4E-7 4.5E-6 4.8E-6 -5.9E-5%* -5.6B-5%*
* Other Race (9.5E-7) -(9.3E-7) (2.9E-7) (2.9E-7) -(4.7E-06) -(4.5E-06) -(2.6E-5) -(2.4E-5)
Cohort Fixed Effects X X X X X X X X
Math Test Fixed Effects X X X X X X X X
Demographic Controls X X X X X X X X
College Fixed Effects X X X X
Number of Observations 215,369 215,369 215,369 215,369 210,980 210,980 37,758 37,758
R-Squared 0.22 0.31 0.15 0.26 0.11 0.12 0.10 0.14

*#* 1% Significance Level, ** 5% Significance Level, * 10% Significance Level

Notes: Demogtaphic controls include indicator vatiables for race, gender, and parent college attendance. Cohorts are from the 2005-2006 school year to the 2009-2010 school year. Standard
Errors are clustered at the high school level. GPA is the average Grade Point average in courses taken for a grade. Basic Skills definition is as defined by the California Community College
Chancellot's office. Only those students who took the Algebra 1, Algebra2, Geometry, or Summative Math test are included in the analysis.

Source: Data are from the California Community College Chancellot's Office
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