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Appendix A. Data and Methods 

Longer-Term Analysis 
In the second section of the report, “Trends in Longer-Term Outcomes,” we present a descriptive analysis of 
three-year outcomes among first-time math students from the fall 2015 cohort to the fall 2019 cohort, the latter of 
which represents the first cohort impacted by the implementation of AB 705. Here, we attempt to move closer 
toward causal analysis by analyzing longer-term outcomes after controlling for student characteristics, and by 
utilizing different regression and matching models. It should be noted, however, that our analyses are limited by 
data availability and the confounding effect of the pandemic which especially impacted the first AB 705 cohort. 
As such, our results should not be interpreted as causal. Over time, as we move further away from the pandemic, 
we will continually update these analyses with later cohorts for whom the pandemic had less of an impact.  

Our population of interest is first-time math students – students taking their first credit math course in the 
community college system. We analyze three-year outcomes starting from students’ first term taking math (three-
year outcomes for fall 2019 students include outcomes up until the fall 2022 term). Our three-year outcomes of 
interest are successfully transferring to a four-year institution, reaching “junior standing,” earning an ADT award, 
earning any AA/AS award, and the total number of transferable units earned over that time period. We define a 
successful transfer as a student who completed at least 12 units as a non-special admit (non-dual enrollment 
student) and enrolled in a four-year institution after attending a community college in the academic year prior to 
transferring. Our proxy for “junior standing” sets a criteria of earning any AA/AS award or earning at least 50 
transferable units, obtaining a transfer-level GPA of at least 2.0, and completing a math and English transfer-level 
course. 

In our models, we control for student characteristics (gender; race; age; prior dual enrollment status; CPG/PELL 
grant recipient; participation in a special program such as Puente, Mesa, or Umoja; first-time student status; 
transfer goal; education level) and academic characteristics (full-time status and GPA in the first term enrolled in 
the community college system, excluding math for first-time students). Controlling for early academic 
characteristics is of critical importance considering our goal to compare outcomes between otherwise similar 
students who were and were not impacted by the placement reforms brought on by AB 705. A students’ academic 
preparation before enrolling in their first math course is perhaps the strongest determinant of their future success 
in the system. Ideally, our models would include high school GPA and course-taking behavior which would 
provide a clear indication of how students were performing before enrolling in community college. Unfortunately, 
we are constrained by the limits of community college-level data. This leaves our models underspecified, 
significantly limiting the causal interpretation of our results. Nevertheless, early course-taking behavior at the 
community college-level is a strong determinant of future success, validating the utility of our models as, at the 
very least, improvements over a purely descriptive analysis. 

Cohort Comparison using Regression Models 
Our first attempt to improve our descriptive analysis is to run multivariate regression models that control for 
potential confounding factors. Specifically, we run various linear probability and probit models to compare 
outcomes between the fall 2019 cohort and the fall 2015 to 2018 cohorts after controlling for a linear time trend, 
student-level characteristics, and college fixed effects.  

Results from our linear probability models are presented in Tables A1 and A2 below, where we show coefficients 
for our “AB 705” variable, which represents the difference in outcomes between pre and post AB 705 cohorts. We 

https://www.ppic.org/


PPIC.ORG Technical Appendix Tracking Progress in Community College Access and Success  3 

present results for all first-time math students and for transfer-intending first-time math students. Model 1 
includes our full list of controls excluding GPA in the first term enrolled in the community college system. Model 
2 includes GPA. Model 3 includes college-fixed effects to control for time-invariant characteristics that differ 
between colleges (e.g., geographic location). Model 4 includes an interaction between college-fixed effects and a 
time trend, controlling for time-varying characteristics that differ between colleges (e.g., early implementation of 
placement reforms).  

Our results are relatively robust for all outcomes, and differences between cohorts are larger when limiting our 
population to first-time transfer-intending students. After controlling for student characteristics, we find a decline 
of about 1 percentage point in the share of students transferring in three years between pre and post AB 705 
cohorts. Descriptively, we find a slight increase in transfer attainment, though this share was increasing over time, 
a trend that is accounted for in our regression analyses (see Figure 13 in report). Additionally, we find that the 
share of students reaching “junior standing” also declines by 1 percentage point after including controls in our 
models. ADT and AA/AS award attainment decline by 2 to 3 and 4 to 5 percentage points, respectively. This is in 
line with the slight descriptive decline we cite in the main report. Lastly, the average number of transferable units 
earned declines by about 0.2 units after implementing controls. Descriptively, we find a slight increase in units 
earned over time. 

Overall, our regression results vary slightly from our descriptive results, but confirm our general conclusion in the 
main report that three-year outcomes among first-time math students have not meaningfully improved as a result 
of AB 705 implementation. However, it is important to note that the pandemic continues to be a confounding 
factor. From this perspective, small declines in three-year outcomes can be viewed somewhat positively 
considering the larger effect the pandemic had on enrollment and persistence. Additionally, our population only 
includes one post-AB 705 cohort, so it may still be too early to detect any significant long-term impacts of reform. 
Still, our results signal that more work may be needed to support student success along the transfer path in order 
to truly improve longer-term outcomes.
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Cohort Comparison using Propensity Score Matching and the Predicted 
Probability of Starting in Below-Transfer Level Courses 
In an effort to better compare similar students, we perform an additional cohort analysis using the predicted 
probability of starting in a below-transfer-level (BTL) math course as our explanatory variable. First, we run 
probit models for the pre-AB 705 cohorts (fall 2015 to 2018) using whether a student started in a BTL course as 
our binary outcome and student characteristics as our explanatory variables. Next, we use the estimated 
coefficients from these models to predict the probability of starting in a BTL course before AB 705 for all 
students, including those in the fall 2019 cohort. These predicted probabilities allow us to compare outcomes 
between students in pre and post AB 705 cohorts who would have had the same predicted probability of starting 
in BTL courses if new placement reforms were not implemented in fall 2019. To this end, we conduct a one-to-
one propensity score matching analysis to compare outcomes only among matched pairs of students, one fall 2019 
student (AB 705 cohort) and one fall 2015 to 2018 student (pre-AB 705 cohort) with a similar predicted 
probability of enrolling in a BTL course under pre-reform conditions – our “propensity score.”  

As noted earlier, it is important that we caveat these results given the limitations of our data and models. Our 
predicted probabilities are only accurate to the extent that our list of student characteristics sufficiently explains 
the variation in math enrollment outcomes among students. We do not have high school GPA and course-taking 
data that would provide a better proxy for student skills and potential before enrolling in community college. In 
lieu of this, we include community college-level academic characteristics in our prediction models (full-time 
status and GPA in the first term enrolled in the community college system, excluding math for first-time 
students).  

We conduct several robustness checks using different sets of controls and population samples, all of which 
produced similar results. Here, we present results for all and first-time transfer-intending first-time math students, 
from our models that include predicted probabilities that take into account all of our student and academic 
characteristics as well as college fixed effects. 

As displayed in Figure A1 below, the distribution of first-time math students, in terms of their predicted 
probability of enrolling in a below-transfer-level math course under pre-AB 705 placement policies, changed over 
time from the fall 2017 to fall 2019 cohorts. Specifically, we predict that students in the fall 2019 cohort, the first 
cohort impacted by AB 705, would have been much less likely to have enrolled in a below-transfer-level-course 
than previous cohorts, based on their observable characteristics. This motivates the use of a matching method to 
compare more similar students, as a simple difference in average outcomes between post and pre AB 705 cohorts 
would likely be biased upward due to selection effects.  

Our one-to-one propensity score matching results are presented in Tables A3 and A4 below, where “Unmatched” 
results represent a simple difference in average outcomes using all students in our sample and “ATT” results 
represent our estimated average treatment effect on the treated using only matched pairs of students in our sample. 
Our sample of all first-time math students includes 674,912 total students, 126,522 of which compose our 
“treatment” group – students in the fall 2019 cohort. Our sample of first-time transfer-intending first-time math 
students includes 327,285 total students, 60,493 of which compose our “treatment” group. Our ATT results only 
take into account average outcomes among students in the fall 2019 cohort and their matched pair in the “control” 
group, students from the fall 2015-2018 cohorts.  

Of primary interest is the average difference in outcomes between groups. As expected, our “Unmatched” results 
are biased upward given the differences in the distribution of pre and post AB 705 cohorts. Examining our ATT  
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results, we find a difference in transfer attainment between fall 2019 students and their matched pair, based on 
their predicted probability of starting in a below-transfer-level course, to be about -1 percentage points. In other 
words, the AB 705 cohort is 1 percentage point less likely to transfer. This outcome matches up well with our 
LPM results discussed in the previous section. Our difference in outcomes for achieving “junior standing” is less 
than one percentage point and statistically insignificant. Similarly, our ATT for earning an ADT is less than one 
percentage point, while our ATT for earning any award is closer to -3 percentage points. Taken together, these 
outcomes further suggest that AB 705 has yet to have a meaningful effect on students achieving junior standing or 
earning an award.  

However, it must be noted that the pandemic continues to play a role in impacting these results even when 
comparing matched students. As such, these results should merely further confirm our initial conclusions that 
positive longer-term impacts as a result of AB 705 have yet to appear. Additionally, as data from later cohorts 
becomes available and the confounding effects of the pandemic lessen, more work will be needed to uncover 
longer-term results, and design models that more effectively identify causal effects. 

FIGURE A1.  
Distribution of first-time math students by the predicted probability of enrolling in a below-transfer-level course under pre-
AB 705 conditions 

 
Source: Author’s calculations using MIS data. 
Notes: Graph shows the predicted probability of enrolling in a below-transfer-level math course for first-time math students in the fall 
2017, 2018, and 2019 cohorts. Estimates derive from coefficients from probit models of pre-AB 705 cohorts (fall 2015 to 2018) using 
whether a student started in a BTL course as our binary outcome and student characteristics as our explanatory variables. 
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Appendix B. Additional Figures and Tables 
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Appendix C. Case Studies: Methodology & Analysis 

Qualitative Research Design:  
The findings presented in the last section of the report stem from a qualitative research study that used a case 
study design to examine AB 705 implementation efforts at ten community colleges in California with relatively 
strong results among Black or Latino students (Merriam & Tisdell, 2015, Yin & Campbell, 2018; Yazan, 2015). 
The colleges were selected based on an analysis that looked at one-term throughput of first-time math students for 
all the community colleges in the state of California. Those colleges with the highest throughput rates in 
comparison to the state average for each of the populations of interest were then selected. A case study approach 
allowed us to investigate a “contemporary phenomenon (the ‘case’) in depth and within its real-world context” 
(Yin & Campbell, 2018). In this research, the phenomenon of interest is AB 705 design and implementation, and 
the bounded system is each respective community college. Ultimately, the goal was to engage in a deep 
exploration of existing community colleges that had produced high completion rates and reduced equity gaps in 
college-level math for Black and Latino students after the implementation of AB 705 (Yin, 2018).  

Specifically, the questions that guided this study were:  

 How do campus constituents describe the implementation process of AB 705 at each respective campus? 

 How did context, including the pandemic, affect the design and implementation process?  

 According to campus constituents, what might be contributing to higher levels of throughput rates for 
Black or Latino students? 

 What strategies, if any, helped promote student success for Black and Latino students during the pandemic? 

After selecting a total of ten community colleges to serve as our “cases,” we then moved into data collection. As 
triangulation of varied data sources is a critical component of a case study methodology, we collected 61 
documents and conducted a total of 49 semi-structured interviews. The types of documents that were collected 
included strategic master plans, professional development plans, student equity plans, student support websites, 
course catalogs, and AB 705 reports and presentations developed by student services staff. These documents were 
either provided by campus constituents or found online. Interviews were collected with representatives from each 
of the colleges. Study participants encompass a variety of campus role types including campus administration 
(Vice President of Instruction, Vice President of Student Services), faculty (mathematics chair, AB 705 
coordinators, academic senate presidents, mathematics and English professors), and campus staff (student 
counselors, student support services, and program coordinators). Each interview lasted between 60-90 minutes 
and covered topics such as the participant's role in implementing AB 705, their perceptions of what did and did 
not work for Black and Latino students, and how the campus handled the implementation during the COVID-19 
pandemic.  

Some of our case study analyses are available upon request. Please contact the authors for more details. 
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