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Executive Summary

Overview

The Virginia Community College System@ZS) is engaged in a strategic planning

process to improve performance beyond the godbmieline 2009the systemOs current
vision and plan. A key objective is to enrage colleges to improve retention and

academic success for students, particularly the substantial numbers who arrive
unprepared for college-level work. Specifigallhe VCCS seeks improve the rates at

which underprepared students complete dgrekntal coursework and advance to take

and pass college courses, particularly the initial college-level, or Ogatekeeper,O math and
English offerings.

The VCCS asked the Community College &esh Center (CCRC) at Teachers College,
Columbia University, to conduct analysesntorm its efforts to improve student
outcomes. In response, CCRC designed a studygdress the following question: What
student characteristics, coutsdking patterns, and otheadtors are associated with
higher probabilities that students who requimaediation will take and pass college-level
math and English?

The dataset used by CCRC, provided by the VCCS, contained information on 24,140
first-time college students who enrolledar’/CCS college in summer or fall 2004. It

included information on student demographics, institutions attended, placement test
scores and placement recommendationsstrget data on courses and grades, and
information on educational attainment (incluglitransfer to four-year institutions and
certificates and associate degs earned). Students were folaml for four years, through

the 2008 summer term. CCRC examined a raigelucational outcomes, including:

whether students took and passed development courses and gatekeeper English and math,
the number of terms they were enrolled ttumber of credits they accumulated, and

whether they earned educational awards (certificates and associate degrees) or transferred
to four-year institutions.

This report presents the main findingsrr CCRCOs study and outlines suggestions for
steps that the VCCS and its member ggkemight take to improve completion of
gatekeeper courses by the many studentsemter the stateOs community colleges poorly
prepared to succeed in college-level work.

Research Findings
Developmental education

Overall, one half of the VCCS entering cahenrolled in at least one developmental
education course in reading, writing, or mathe rate of developmental enroliment was
particularly high for math, with 43 percentstidents taking at least one developmental
course in that subject. The overall passing rate for developmental English courses was 65



percent and for developmental math 48 petcdthough there was mh variation across
specific courses.

The outcomes of students who took develeptal courses depended on the level at
which they started. We examined two depenental course levels for reading and
writing and three for math. Students who t&drat lower levels of developmental
coursework fared particularly poorly. Thiagd less favorable educational outcomes than
either students who startedragher levels of developmentastruction or those who did
not take developmental courses.

Gatekeeper courses

Less than 50 percent of studem the study completed gagsper English and just over
one quarter completed gatekeeper math. Tliwseompletion rates reflect the fact that
many students did not even attempt to ennofjatekeeper courses. Among students who
took gatekeeper courses, the passiitg was approximately 75 percent.

Whether students enrolled in gatekeepmirses depended on whether they took
developmental courses and at what leS&ldents who started latwer levels of
developmental coursework were much less likely to take gatekeeper courses than either
those who started at the highkstel of developmental cosework or those who did not

take any developmental courses in the subjde outcomes were particularly low for
students who started in the lostdevel of developmental math (pre-algebra): less than 20
percent of them enrolled in gatekeeper m&thdents who started at the highest level of
developmental coursework had relatively simikaes of taking gateleper math as those
who took no developmental courses.

Among students who enrolled in gatekeegpmurses, passingtes did not differ

markedly between those who previousipk developmental courses and those who did
not. About three quarters of students vk no developmentaéading or writing

passed gatekeeper English. Similar percestafistudents who enrolled in different
levels of developmental coursework in rigdor writing completd gatekeeper English.
Even in math, where gaps in gatekeepeoldment were more pronounced, differences in
gatekeeper passing rates between studdmisiid and did not take developmental math
were relatively small.

Placement recommendations and student outcomes

More than one third of students in @04 summer/fall cohort were missing placement
recommendations. There were substantial diffees among collegestimeir reporting of
placement recommendations, as well as in the proportion of their students recommended
to take developmental courses. Among the first-time commaaikyge students, 52

percent were recommended to take d@wmental math, 25 percent developmental

writing, and 17 percent developmenthding. However, these percentages

underestimate the proportion of students &g remediation due to missing data on
placement recommendations.



Most students did not corgte recommended developmaincourses N not because

they did not pass the developmental cositbat they took, but because they never
enrolled in them to begin with. Only apprmately 50 to 60 percenf students referred

to developmental education enrolled in the recommended developmental course. While
some students took developmental coursesg Were not recommended to take, over one
third did not take any developmental cogrgethe recommended subject. Students who
were recommended to take lower level depalental courses were less likely to enroll

in courses or complete the developmesémuence than those recommended to take
higher level courses. The patterns werdigalarly stark for math: only 10 percent of
transfer-placed students referred to the lowest level of developmental math (pre-algebra)
completed the developmental math sequeAdarge proportion of students referred to
developmental education did not even ctetgthe first recommended developmental
course.

Notably, students who were recommended ke tadevelopmental course but did not do
so had similar rates of taking and passingkeeper English and math as students who
were recommended for and did take a develamal course in the subject. Students who
were recommended for but did not take depmental courses also fared equally well
with respect to many other educatiooatcomes (e.g., attempting and accumulating
credits, earning certificates and assa@grees, and transferring to four-year
institutions) as students wheere recommended for and took developmental courses. It
is important to note that the$indings do not imply that dedgmental instruction is not
effective or not needed. Students who slépelopmental courses may differ from those
who enroll in them with reget to a number of unobsedveharacteristics, which may
account for their higher success rates. The egalindicate that ivould be useful to
explore why students are decidito forego developmental ingttion and what explains
why some are nevertheless successfabimpleting gatekeeper courses and other
educational outcomes.

Placement test scores and student outcomes

Approximately two thirds of students in thetalset had placement test scores in at least
one of the three subject areesading, writing, or math. &tlents with higher placement
test scores were less likely to take depeental courses and more likely to take
gatekeeper courses than students with fglacement test scores. However, not all
students with low test scores enrolled inglepmental courses, and not all students with
high test scores enrolled gatekeeper courses.

After controlling for individu&acharacteristics and ingiiions attended, reading and
writing test scores did npiredict whether students passed gatekeeper English, while
math test scores had a stronger relatigngthpassing developmental and gatekeeper
math.

A substantially higher propodn of students in the highegtartile of the test score
distribution attained at leashe educational outcome (cédate, associate degree, or
transfer to a four-year institution) compared vathdents in the lowest quartile of the test



score distribution. Higher scoring students asoumulated more credits, because they
attempted more credits and completed a highaportion of credits that they attempted.

Recommendations

In general, to increase the successfuimttant of educational awards, colleges may
benefit from focusing on the beginningtbé educational pathway. Therefore, CCRC
recommends that the VCCS concentratestoategies focused on two objectives: (1)
encourage students to take and pass gatekeeprses, which they need to progress
toward a credential or transfer to a fourdymetitution; and (2) promote the enroliment
of students most in need i@mediation in developmental courses, in order to increase
their college readiness.

To advance these objectives, we recomntbatithe VCCS and its member colleges:

. Consider surveying students to learn why the majority are not enrolling in
gatekeeper courses and develop padidaefacilitate enroliment.

. Develop policies to facilitate enrolent in gatekeeper math and consider
alternative enrollment pathways for stude starting at the lowest level of
developmental math (pre-algebra).

. Review policies and promising practicegtbwithin and outside the system aimed

at increasing gatekeeper course completion among students deemed prepared for

college-level work.

. Investigate why students recommendeidike developmental reading, writing, or
math were so unlikely to enroll in anytbbse courses and learn what alternative
strategies for success they used.

. When evaluating the effectiveness efrunction or developing strategies to
facilitate student success, consider the level of developmental courses taken by
students instead of grouping all studemt need of remediation together.

. Investigate whether OmainstreamingO sitglaho are enrolling in the highest
level of developmental courses intdlege-level courses, while providing
additional supports as needlds an effective stratedgr facilitating their
educational attainment.

. Explore and consider implementing accaled programs that require students to
attend full time and other strategiesfaxilitate credit accumulation and, by
extension, degree completion.

o Consider conducting an in-depth studycofieges that are more successful at
fostering enrollment in and completi of gatekeeper English and math, and
disseminate promising practices across the system.



. Ensure that all colleges report placemésst scores and recommendations for all
students who need take the tests.

. Continue to track students over grand improve the quality of collected
information to identify aremfor improvement and eval@agfforts to facilitate
student success.

The VCCS has made notable strides in aixaly short amount of time in collecting and
analyzing data on student susseContinuing to track thegaress of students over time
can help to identify areas in need of ilmpement and highlight successful policies and
practices. Regular meetings where faculty, staffi administrators can discuss strategies
for improving student success in light oétavidence and design additional in-depth
studies of specific areas identified as negdimprovement will be crucial parts of the
vCCSO continued efforts to enhance studexess, particularly for students requiring
remediation.






Introduction

The Virginia Community College System@ZS) is engaged in a strategic planning
process to improve performance beyond the godbmteline 2009the systemOs current
vision and plan. A key objective of the new plarg process is to encourage colleges to
improve retention and academic success for stsdparticularly the large numbers who
arrive unprepared for college-level work aare referred to devabmental instruction.

In 2000, to address the challenges associaitdwidespread inadequate preparation of
entering students, the VCCS adopted recemaations by the Developmental Education
Implementation Task Force (2000a; 2000b) to create a set of system-wide policies for
placement of students in developmental or college-level courses. Further review and
recommendations for improving assessment and placement procedures were provided by
the Placement Test Review Task Forc2008. Determining the needs of students and
placing them in appropriate courses are impurfiast steps in the process of improving
retention and academic access. The nextistepensure that students requiring
remediation move beyond developmental searto take and pass college courses,
particularly the initial college-level matind English offerings, which are sometimes
referred to as OgatekeeperO courses behaysee generally required for a college
degree.

The VCCS asked the Community College &ash Center (CCRC) at Teachers College,
Columbia University, to conduct a seriesqofantitative analyses to inform efforts by the
system and its member colleges to imprtheeacademic success of the many students
who enter the system unprepared for collyel work. In the study reported here,
CCRC addressed the following question: Wstatdent characteristics, course-taking
patterns, and other factors are associatéu vigher probabilities that students who
require remediation will take andgsagatekeeper math and English?

This report presents the fimdjs from CCRCOs study. The reedtion describes the data
used for conducting the study. The third sectleacribes patterns of student gatekeeper
course completion according to: (1) developmental course enrollment, (2) placement
recommendations, and (3) placement testescdther relevant educational outcomes,
such as credits accumulated, number of tesmmelled, and credentials attained are also
discussed. The final section providesclusions from the study, as well as
recommendations that the VCCS and its mernsb#eges should consd in their efforts

to improve student success in gatekeeperrses and beyond. Throughout the report,
discussions of findings are supfem by tables and figures thegtpear in the appendices.



Dataset and Variables

The Virginia Community College SystefdCCS) provided the Community College
Research Center (CCRC) with data ostfiime community college students who

enrolled in one of the 23 colleges in the system in summer or fall 2004. The dataset
comprised 24,140 studentStudents were followed over time, through the 2008 summer
term, or approximately for four years. ddataset contained information on student
demographics, institutions attended, placenest scores, placement recommendations,
transcript data on courses taken and graglesived, and information on educational
attainment (including transfer to four-yeaastitutions and certifates and associate
degrees earned).

This report focuses on the educational trajectafetudents who were in need of
developmental education. Several markerhefeed for developmental education were
considered: studentsO placement tesesconllege placement recommendations; and
developmental course-taking in reading, vagti or math. While the three markers were
correlated, their correspondence was far fparfect, and thus each provides insights
into educational pathways and outcomestatients who by various measures need
remediation. CCRC examined a range of educational outcomes, including whether
students took and passed development coundesther they took and passed gatekeeper
(or college-level) English and math, the numbkterms that they were enrolled, the
number of credits that they accumulatea ashether they earned educational awards
(certificates and associalegrees) or transferred fimur-year institutions.

Analyses of placement test scores aambmmendations were constrained by missing
data. Only about two thirds of students in dag¢aset had placement tesbres for at least
one subject (reading, writing, or math) andyosiightly more than 50 percent had test
scores for all three subjects. Thus, CCREeblaanalyses considering placement test
scores and recommendations on a substantedluced sample size. Moreover, since the
proportion of reported test scores and mwndations varied across institutions, only
descriptive analyses of institutional variation for these measures were conducted.

! The designation of Ofirst-time community college studentsO indicates that students had no prior college
credits other than those earned through high school dual enrollment programs. The 164 students who
reported taking classes before summer 2004 without being enrolled in a high school dual enrollment
program were excluded from thesabses, thus reducing the beginning analytic sample size to 23,976.
Some students in the summer/fall 2004 cohort did not have a course record until the spring 2005 term or
later, but these students were included in presented analyses.



Research Findings

This section discusses findings on educaimutcomes of VCCS students from three
perspectives: (1) whether students took tigymental courses and at what level; (2)
whether students were recommended to thkeslopmental courses; and (3) how well
students scored on placement tests.

Developmental Course-Taking Patterns and Student Outcomes
Taking and passing developmental courses

Community colleges, as open door instituticadmit all students interested in pursuing
higher education. Their student bodies thaemr@include many who are not prepared for
college-level work. In 2000 the Virginia Community College System (VCCS)
Developmental Education Implementatibask Force recommended that students
entering the stateOs community colleges péacement tests in reading, writing, and
math. The Task Force also provided guidedi (subsequently revised and updated in
2008) for placing students in developmentataltege-level courses based on their test
scores in each subject.

Finding: One half of the VCCS enterisgudents enrolled in at least
one developmental course in reading, writing, or math.
Participation in developmenttaducation was highest in
math.

One half of the summer/fall 2004 entering colemolled in at least one developmental
education courséThe rate of developmental enroliment was particularly high in math,
with 43 percent of studentskiag at least one developmehtaurse in that subject.

Smaller proportions of students took develepal courses in wiitg (21 percent) or

reading (14 percent). Tabldari Appendix A reports the percentages of students enrolled

in developmental education for all studermts well as for students disaggregated

according to whether they earned dual enrollment credits during high school and whether

2 For the purposes of the analyses presented in this report, ENG04 and ENGO5 were considered
developmental reading; ENGO1 and ENGO3 wereidensd developmental writing. These designations
allowed for consistency throughout the report, including the subsequent sections that analyze different
developmental course levels. ENG02, ENGO07, and ENGO8 combine reading and writing, and thus do not
neatly fit into either of the examined sequencesGEBland ENGO9 are offered primarily at one institution
each and do not fit into the sequehdéinalyses presented in this report; consequently, those courses were
not included in the analyses. Enroliments in tham@ses were overall quite low, except for ENGQ9;
including this course in developmental writing would increase the percentage of students taking
developmental writing by approximately 5 percent. iath, all course numbers under 10 (i.e., MTHO1
through MTHQ9) were coded as developmental math.



they were placed in transfer (which aesigned to satisfy the general education
requirements for a bachelorOgrde) or career tech programs.

The same pattern of enroliment in devel@mtal education (highest for math, followed

by writing and then reading) was evident fardgnts who were ptad in transfer and

career tech programs, and for students who did and did not earn dual enrollment credits
during high school. A similar proportion of stude placed in tranef and career tech
programs took developmental courses in reading and wfitihmwever, a higher

proportion of transfer program studentsaled in developmental math, perhaps

reflecting program requirements. The npecent of students who entered the VCCS

with dual enroliment credits from highlsmwl seemed, on average, to be more
academically prepared: only 37 percent endoiledevelopmental courses, compared

with 52 percent of students Wwaut dual enrollment credits.

Finding: The proportion of students enrolling in developmental
courses varied substantially across colleges. However,
there was a strong correlation across course subjects, such
that community colleges witligh proportions of students
enrolling in developmental coursé one subject were also
the colleges with high pportions of students taking
developmental education in other subjects.

Table 2 reports the proportions of studemk® took developmental courses in each
subject area across the 23 Virginia community collég#/ile 14 percent of students

took a developmental reading course systade, the proportion ranged from 5 to 25
percent across institutions. The same variation across institutions can be observed for
writing and math. Developmental course-takivas most prevalent for math, and the
variation was slightly larger: the proportiohstudents taking developmental math across
institutions ranged from 25 to 62 percent.

Considering the notable variation in f@portion of students taking developmental
courses across colleges, we examined cdiwakacross subject8ased on the reported
proportions of students enrolling in develogmtal courses across the 23 institutions, the
correlation between developmental reading @riting was 0.73; between developmental
reading and math, 0.62; and between tgraental writing and math, 0.77. These
correlations indicate a strong relationshgiween the proportions of students taking
developmental courses in reading, writingg anath across institutions. Colleges with a
high proportion of students taking developmentalirses in reading were often the same

% Throughout the report (except for Table 5), analyss® conducted with studesmas a unit of analysis.

Thus, students who took multiple courses in the same area or took the same course multiple times would be
counted as only one record (i.e., one instance of taking a particular type of a course).

* The dataset also included 34 students who werelassified as either trafer or career tech. These

students were included in analyses pertainirgltstudents, but excluded from comparisons between

transfer and career tech.

® These percentages may under-report developmental course-taking in reading and writing for some
institutions that offer developmental courses other than those examined in this study (i.e., other than

ENGO04 and ENGO5 for reading and ENGO1 and ENGO3 for writing).

10



colleges that had a high proportion of studdgaking developmental courses in other
subjects. Similarly, colleges with a Igwoportion of students taking developmental
reading also often reportedav proportion of students taky developmental courses in
other subjects. These findings suggeat #ome colleges in the VCCS bear a
disproportionate responsibility for educatstgdents who are not academically prepared
for college-level work.

Finding: Many students participating in developmental education
took more than one developmental course, either in the
same subject or across subjects.

Among students who enrolled in developnateducation, a sizéproportion took
multiple courses either in the same subject or across subjects (Table 3). To examine
multiple course-taking in the same subjeoyrses were separated into different levels.
Writing had two levels: Level-1 (ENGO1pd Level-2 (ENGO03). Similarly, reading had
two levels: Level-1 (ENGO04) and Level-2NE05). Math courses were divided into
three levels: Level-1 (Prelgebra: MTHO1, MTHO2, and MTHO09), Level-2 (Algebra I:
MTHO3), and Level-3 (Algebra Il dnigher: MTHO4, MTHO5, MTHO6, MTHO75.

Among students who took developmental regdinwriting courss, the most common
pattern was to enroll in a level-2 coufge., the highest level of developmental
instruction in those subjects). Relay small proportions of students tob&thlevel-1

and level-2 reading or writing (11 percent feading and 14 percefor writing). Math,
however, presents a different pattern: a small proportion ofrstsidarolled in the

highest level of developmental math (Algelirar higher). One half of developmental
math students enrolled in a pre-algebra coars&lgebra I. Moreovergver one third of
students taking developmental math enrollechare than one course. There is also some
evidence that students who were not academipadipared in one subject area tended to
be underprepared in other areas as wellr one third of students participating in
developmental education took a de@hental course in reading/writiggnd math.

These percentages understate the need for enroliment in multiple developmental courses
because, as discussed below, over one third of students who should have taken
developmental courses based on their testescor recommendatis did not do so.

There was a remarkable degree of similaritthe patterns of developmental course-

taking between students who were placed in transfer programs and those in career tech
programs. The only notable difference wasiath: students in career tech programs

were more likely to take a pre-algebra cowasd overall were lesikely to take multiple

math courses. This finding likely reflects diéat requirements fdransfer and career

tech programs. Regarding d@srollment status, studenigo entered the VCCS with

dual enroliment credits from high school wéass likely to take multiple developmental
courses in or across subjects. One exceptidmiggattern is math: similar proportions of

® While all institutions offer all three levels of developmental math, not all institutions offer both levels of
developmental coursework in reading and writingaddition, the number of students taking courses at
particular levels was quite low in some colleges. €quently, we do not report more detailed analyses of
developmental coursework across institutions.

11



students with and without dual enrollmenedits took multiple developmental math
courses.

Finding: Most students who took developmental courses did so at the
beginning of their college career.

Table 4 shows the semester in which stuslerito enrolled in a developmental course
first did so. The vast majority of thesi-time students in the summer/fall 2004 cohort
(entering a VCCS college in summer 2004adk 2004) who took developmental courses
enrolled in their first course duringett2004-2005 academic year. Of the students who
took developmental math, 88 percent took thest course before or during spring 2005.
Similarly, 93 percent of students taking deyenental reading or writing enrolled in

their first course during the 2004-2005 asmauit year. A few students who took dual
enrollment courses in high school enrolledhair developmental courses before summer
2004. Thus, the majority of students in tledart examined started taking developmental
courses at the beginning of their@iment in a community college.

Finding: The overall passing rate fatevelopmental English courses
was 65 percent and for developmental math courses 48
percent, although there was much variation across specific
courses.

Table 5 reports success rates (i.e., studentee@®passO or OsatisfactoryO grades) for
developmental English and math coursésese calculations are based on total
enrollments from summer 2004 through sum2@08. Courses rather than students are
the unit of analysis (i.e., for students wiok a course multiple times, each attempt was
counted as taking a course). The overall ssecate was higher for English (65 percent)
than for math (48 percent). However, thereswwanotable amount @hriation in passing
rates across courses. For English, EN@0d ENGO05 (Reading Improvement | and II)
had the highest pass rate6® percent, while the lowest pass rate of 50 percent was
reported for ENGO2 (Spelling and Vocabul&tudy). Math courses showed even more
variation, with pass rates ranging fr@& percent (MTHO1: Developmental
Mathematics) to 76 percent (MD@: Developmental Geometry).

Taking and passing gatekeeper English and math

Finding: Less than 50 percent olslents in the cohort completed
gatekeeper English and just over one quarter completed
gatekeeper math. These poor outcomes, however, reflect
the fact that many did not even attempt to enroll in
gatekeeper courses. Among students who took gatekeeper
courses, the passing rate was approximately 75 percent.

12



If we simply calculated the proportion students in the cohort who completed
gatekeeper English and math, thembers might appear discouragin@nly 47 percent
of students completed gatekeeper Emghiad 26 percent of students completed
gatekeeper math. However, these low ove@thpletion rates were largely a product of
studentsO failure to enrollgatekeeper courses. Tablst®ws that over one third of
students did not attempt to take gateke&magylish and two thirddid not enroll in
gatekeeper math. Those who did enrotl haeasonably high degree of success: 77
percent of students passeded@eper English, and 73 pent passed gatekeeper math.
For the purposes of this study, a student neséaledrn a grade of @ higher to pass a
gatekeeper courde.

The same pattern distinguishing taking from passing rates holds for students who were
placed in transfer or careeckeprograms. A smaller propomief students in career tech
programs attempted to take gatekeeper iEngir math, which may be expected given
that some career tech programs may notireqbose courses. The gatekeeper course
passing rates for transfer and career teolgnam students werensilar to one another

(78 compared with 74 percent for English and 76 compared with 70 percent for math).
Consideration of only the overall completion réte., the percentage of students enrolled
in career tech programs who completed gatedeepurses) woulduggest that students

in career tech programs had particularly lates of success. Agaihowever, this poor
outcome largely results from the fact thaist of them did natnroll in gatekeeper
courses: only 50 percent of students in careghn programs took ggkeeper English and
only 31 percent enrolled igatekeeper math.

Finding: There was a substantiamount of variation in the
proportion of students taking and passing gatekeeper
English and math courses across colleges.

The overall pattern reported in Table §aeding taking vs. passj gatekeeper courses
held across institutions on average, butégheas much variation among the colleges. The
proportion of students taking gatekeepagksh ranged from 50 to 71 percent across
institutions. The variation ithe proportion of students takj gatekeeper math was even
more notable, ranging from 17 to 50 percensidilar pattern, indiding more variation

in math, was apparent in the passinggatiee passing rates for students who took
gatekeeper English ranged from 66 to 8&est, while the passing rates for those who
took gatekeeper math ranged from 58 to 89 percent across institutions.

Although there was much variation acrosstimtions, the relationship between the
proportion of students taking apdssing gatekeeper courseshatinstitutonal level was

" For English, ENG111 was coded as a gatekeeper. The following math courses were counted as
gatekeepers: MTH151, MTH158, MTH163, MTH166, MTH173, and MTH271. In addition, students in
career tech programs could take MTH105, MPd, MTH121, MTH126, or MTH141. Students who

passed any of these designated math courses were considered to have passed gatekeeper math.

% Students could take a course multiple times to Jasse who passed a course at any try were considered
to have passed. Moreover, students with missing grades on gatekeeper courses were deleted from the
analyses in this section. If thestadents were assumed to have éhtlee course, reported passing rates
would be slightly lower.

13



quite weak. The correlation between instdaoal-level enrollment and pass rates for
gatekeeper English was 0.18 and for mathH&se weak correlations indicate that
institutions with high rates of student&itag gatekeeper courses were not the same
institutions that had high rates of studentssag gatekeeper courséiss important to
note that this pattern does not emerge b&e@stitutions with a low proportion of
students taking gatekeeper courses haidtaproportion of students passing those
courses; such a pattern would indicate gatige correlation between the two outcomes.
Instead, the relationship appears to bedgrgandom, i.e., the proportion of students
taking and passing gatekeeper courses anh#tieutional level a& not related. Thus, it
appears that some institutions are bettéefiing students enroll while others are more
successful at helping thepass once they enroll.

The correlations across subjeatsre stronger, but still reigely weak. The institutional-

level correlation for taking gekeeper English and matras 0.40, while the correlation

for passing gatekeeper English and madis 0.30. These correlations suggest that
institutions with high rates aftudents taking gatekeeper English were not necessarily the
same institutions with high rates of students taking gatekeeper math. The same holds for
passing gatekeeper English and math. Sontiutisns thus had higher rates of taking or
passing gatekeeper English, while others hgtédrirates of taking or passing gatekeeper
math. These results indicate that each of VirginiaOs community colleges performs well in
some areas and can benefit from improvenrenthers; thus, every college can enhance
student success by sharing effeetpractices with its peers.

Finding: Whether students took gatekeeper courses depended on
whether they took developmtal education and at what
level. Gatekeeper passingtea were remarkably similar
across all groups of students, however, regardless of the
developmental level at which they began.

Overall gatekeeper course taking and pagsates provide useful benchmarks. In
addition, Table 6 shows the proportionstifdents who took and passed gatekeeper
English and math, depending on whether tihveg enrolled in developmental courses.
Students who took developmental courses wieneed into groups based on the level of
their first developmental course. Reading amiing had two levels and math had three
levels, as described abovetire discussion of Table®3.

The first point that stands out in Tall@egarding developméad education is the
importance of distinguishing ang different levels. If studesiwvere simply divided into
two groups N those who took developmentalicses and those who did not N we would
miss notable differences across levels.fleading and writingstudents starting at

level-1 (i.e., two levels below college levalere much less likelio take gatekeeper
English than those starg at level-2 or not takingny developmental courses in those

° An alternative would have been to consider stigltaking level-1, level-2, and level-1 plus level-2

courses. However, the last category had very feescdr example, only 11 percent of students took

level-1 and level-2 reading, and they were among only 14 percent of students who took any developmental
reading courses at all.
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subjects. Students who startedestel-2 were remarkably similar in their rates of taking
gatekeeper English to studsntho took no developmental reading or writing courses.

The pattern for math presents an eveongier contrast across levels. Less than 20
percent of students who startede lowest level of developmental coursework (i.e., in a
pre-algebra course) took gagelper math. Students who stdrie Algebra | did slightly
better, followed by students who took no depenental math. Students who started in
Algebra Il or higher stood out: 61 percentloém took gatekeeper math, which was a
notably higher percentage than any othewgr This pattern may emerge as a result of
challenges associated with completing multiple developmental courses. Students who
start in a pre-algebra course may perceivedhd to the gatekeeper course as too long
and too difficult, as they must complete mukipgevelopmental math courses before they
may even enroll in gatekeeper math. Moreothex,need to take multiple courses presents
multiple opportunities for students to either not pass the courses or simply not attempt to
go further. Thus, those with the longest roadaahare least likely toross the finish line,

in terms of enrolling in gatekeeper math.

The low rate of taking gatekeeper mathong students who did not enroll in
developmental math was surprising. We invedéd this issue further and learned that
the pattern emerged because that cateigohydes two distinct groups of students:
students who were recommended to takevaldpmental math course but did not, and
those who were not recommended to take ldgveental math. The first group had a very
low rate of enrollment in gatekeeper mé&3h percent) while the second had a much
higher rate (75 percent). Tihelationship between recommetidas and course-taking is
discussed in depth later inglreport. For now, it is only iportant to note that students
included in the category of Ono developmesuatseO in Table 6 could be so categorized
because they did not require remediatioa. (ithey were not recommended to take
developmental courses) or because theyndidake developmental courses even though
they were recommended to do so.

While the enroliment rates in gatekeepeurses varied, the pasgi rates for students
who enrolled were remarkably similar.rFfexample, 78 percenf students without
developmental reading coursework passeadkggeper English, as did 74 percent of
students who started at levekd 73 percent of those whtarted at level-2. Even in
math, where gaps in enrollment rates wamge pronounced, differences in passing rates
were relatively small (particularly compared with differences in enrollment). Similar
patterns held for students placed in transind career tech programs. Thus, once
students entered the classroom, they wppeaximately equally successful in learning
the material and passing the course regasdbé where they started. A key challenge,
then, is getting students to enroll in the firgiqd. This pattern is consistent with findings
from the Achieving the Dream initiative national community college reform effort
(Bailey, Jeong, & Cho, 2009).

As would be expected based on the previously reported variation in overall gatekeeper

taking and passing rates, there was muclatiari across institutions in whether students
who enrolled in developmental courses took and passed gatekeeper English and math.
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Since all institutions do not offer all levels of reading and writing developmental
coursework, and since the number of caseslom for some categ@s, students taking
any developmental coursework (regardless wéllewere combined into one category for
the purposes of discussing instituiad variation. Among students who took
developmental reading, the rates of takyatdekeeper English ranged from 35 to 75
percent while the gatekeeper English passs ranged from 50 to 86 percent across
colleges. The pattern was similar for students who took developmental writing. The
gatekeeper math course-taking rates wereplneé they still extdited much variation:
among students who took developmentalhmbetween 18 and 38 percent enrolled in
gatekeeper math across institutions.

Although the relationships were far from peaatf, there was a tendency for institutions
that were successful with students wha kot take developmental courses to be
successful with those who did take them. We calculated the institutional rates of taking
and passing gatekeeper courses for studemistook developmental courses in each
subject and for those who did not, and therrelated them. Most correlations were
relatively high and positive, particularlyrfthe proportion of studhs taking gatekeeper
courses (0.64 for students who did andrtbtitake developmental reading, 0.54 for
students who did and did not take develeptal writing, and 0.47 for students who did
and did not take developmental math). Thastitutions with high rates of gatekeeper
enrollment tended to facilitate enroliméat all students, including those who did and
did not take developmental courdés.

To explore the relationship between depenental and gatekeeper courses more
carefully, we conducted a set of logit regreasinodels. Because studg in transfer and
career tech programs have different pagerihcourse-taking (with respect to both
developmental and gatekeeper courses), theslyses were conducted only for transfer
program students. The advantage of logit n@dethat they control for a range of

student characteristics (inclundj test scores, gender, race, age, and dual enroliment) and
for the institution attendetf. The disadvantage of the presehiegit models is that they

are based on a substantially reduced sample because of missing data on test scores and
recommendation¥ Nevertheless, they present @fus alternative approach for

examining studentsO likelihood of taking anssjvay gatekeeper courses. Figures 1-3 in
Appendix B present predicted probabilities@ifing and passing gatekeeper courses for
transfer-placed students in different cptees of developmeal instruction. The

probability of passing a courgecalculated only for studentvho took the course (i.e.,
passing a course is conditional on taking tlwatrse). All control variables were held at
their means for estimation of predicted prioies. Regarding test scores, predicted

9 some of the institutional estimates are basedretatively small number of cases (frequently under 100
and occasionally under 50; this ipesially the case for estimates ofejeeper passing rates, since those
estimates are restricted to students who enroilgdtekeeper courses). Consequently, presented
correlations are not definitive, but they illustrate variation across colleges and invite further investigation
into whether and how colleges canifitate success of all dheir students, includthose who participate

in developmental instruction.

1 |nstitutions refer to the first institution attended.

12 Reduction in the sample size is particulamygblematic because missing cases are not missing at
random. Discussions later in this report explthre patterns of missing data in more detail.
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probabilities were calculated for the averagelent in a given course-taking category,
i.e., predicted probabilities for students whok level-1 reading were calculated based
on the mean reading test score for those students.

Before discussing the relationship betweerelopmental course-taking and the
probability of successful course completigns worthwhile to note that student
characteristics are important predictorswbiether students pass a particular course.
Among the students in the sample examinad,hg@omen were consistently more likely
to pass courses, including developmental gatekeeper math and English, net of other
factors. Similarly, Asian students were mbkely to pass courses than white students,
while African American students werestelikely to do so. Students who took dual
enrollment courses in high school wereretikely to successfully pass courses than
those who did not take dual enrollment courses. Similarly, older students (those who
were 25 years or older in fall 2004) werermbkely to pass courses than were younger
students. This last finding may seem countaiiive, but it emergebecause analyses of
whether students passed a course arectestrio students who took the course. Older
students were notably less likely to enrolbievelopmental and gatekeeper courses, net
of other factors, but when they did enrditley were quite successful at passing them.
This finding highlights the importance ofpseating enrollment in a course from passing
a course: while both steps are necessarpragression toward edentials, they are
separate processes with atufict pattern of outcomes.

Finding: Controlling for individual daracteristics, including test
scores and institution attended, replicates previously
reported descriptive re#is. Students had similar
probabilities of passing gatekeeper courses regardless of
whether they enrolled in developmental courses. However,
there were notable differences across groups in the
probability of enrolling in gatedeper courses, particularly
for math.

A comparison of transfer-placed studentso did and did nigparticipate in
developmental instruction demdreges that the gaps in thates of taking and passing
gatekeeper courses were not apprecialired after conttting for individual
characteristics (including testores) and institutions attemdé-igures 1 and 2 reveal that
the probability of passing gatekeeper Ergliepresented by bladiars) was virtually
identical across groups. Regardless of Wwlebr not students took developmental
reading or writing, they had the same prhabty of passing gateseper English. The
patterns for enrolling in gatekper courses (represented bgygoars), however, differed
across groups. Students who started in a Iévehding course had@wver probability of
taking gatekeeper English thatudents who did not taley developmental reading
courses or students who started in a leveazling course. The same pattern held for
writing.

Corroborating descriptive results, logit modigls math reveal even more differences
across groups. The models presented argatest to transfer-placed students who
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reported a valid algebra test score, which was included as a control vatiabe.
probability of passing gatekeeper math was relatively similar across groups. Students
who started at level-1 had a lower probigpibf passing gatekeeper math than other
groups of students. However, those differengere relatively small, compared with the
differences in taking gatekeeper mattStudents starting atdel-1 (a pre-algebra

course) had a patrticularly low probability taking gatekeeper nfatAfter adjusing for
individual characteristics, aluding test scores and iitstions attended, an average
student starting in a pre-algebra coursedrag a 12 percent chance of taking gatekeeper
math. An average student in this case iswhe is at the mean of all control variables
and has a mean algebra test score for stuéentdied in pre-algebra courses. In contrast,
an average student starting in Algebra Ihagher had a 62 percent chance of taking
gatekeeper math. An average student in ttgs c@one who is at the mean of all control
variables and has a mean algebra test scostudents enrolled in Algebra Il or higher.

Other educational outcomes

Taking and passing gatekeeper English and widém constitutes only the first step in
the educational attainment process. Stuslpassing those milestones need to earn a
sufficient number of additioma&redits to obtain educational credentials. This section
considers these longer term educationat@ues. Table 7 displays the proportion of
students who earned educational credenftadificates and associate degrees) or
transferred to a four-yeargtitution. Table 8 examines\a&ral intermediate outcomes on
the path toward earning aeckential: number of terms mtled and number of credits
attempted and completed.

Finding: Students who took developrtadrtourses, particularly at
level-1, were less likely to stessfully attain educational
outcomes than students who did not enroll in
developmental courses.

Overall, 30 percent of studemttained any edatonal outcome (including earning a
certificate or an associate degree or tramisig to a four-year ingution) within the
observation period of apmximately four yeard® Transferring to a four-year institution
was the most common educational outcometal of 20 percent oftudents transferred,
with13 percent transferring viibut earning an associate degand 7 percent transferring

13 The majority of students took one of three math tests: pre-algebra, algebra, or college algebra. Algebra
represents the middle range of math ability (betvpgeralgebra and collegegabra). Moreover, algebra

had the highest number of valid casethe dataset. We thus controlled &gebra test scores in presented
analyses. We discuss below the differences in studegobmes across the three distinct math tests.

4 While there were some students with valid algéesascores who enrolled in Pre-Algebra, a more

common pattern was for students who enrolled in Pre-Algebra to take the pre-algebra test. If we calculated
the predicted probability for students enrolling in Rigebra based on the pre-algebra test score, the
probability of taking gatekeeper math would not change, but the probability of passing gatekeeper math
would increase, making the gatekeeper passing rates of these students even more similar to other groups.
15 Educational outcomes were coded exclusively based on the highest credential completed (i.e., students
who earned both a certificate and an associate degireecoded as having earned an associate degree;
students who earned a certificate and then trandfegra four-year institution were coded as having
transferred).
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after earning an associate degree. An additidmeercent of studentsarned an associate
degree as their highest cretiah Only 3 percent compledea certificate. Students who
did not take any developmental reading oitimg courses earned the highest proportion
of credentials, both certificates and assodiaigrees. Moreover, they were more likely to
transfer to a four-year institution than wetedents who took developmental courses in
reading or writing. Among students whaok developmental reading or writing, those
starting at level-2 had higher rates for eagnan associate degree or transferring to a
four-year institution than did students who started at level-1.

Math presents a similar pattern, with theeption of students who started at the highest
level of developmental math: students whartstd in Algebra Il or higher had slightly
higher rates of successfubiytaining educational outcoméhan students who did not
take any developmental math. Students stagtrige lowest level of developmental math
(a pre-algebra course) had much lower sucess than either those who did not take
developmental math or those who startedlgebra Il or higher. Only 18 percent of
students starting in a pregalbra course attained any educational outcomes.

Finding: Students who took developmtal courses, and especially
those starting at level-httempted a fewer number of
credits and completed a smallgroportion of the credits
attempted. All groups of students, however, were enrolled
for a similar number of terms, with the exception of those
starting in Algebra Il or higher.

Table 8, which reports the number of terms enrolled and credits accumulated, provides
some insights into why a relatively skinaroportion of students earned educational
credentials. Credits reported in ttable refer to college-level crediSStudents in the
summer/fall 2004 cohort could be enrolfed a maximum of 13 terms (counting

summer, fall, and spring). Without countisgmmers, students could be enrolled for a
maximum of eight terms. On average, studewmtre enrolled for only approximately half

of that time: four-and-a-half terms. Allagups of students, regardless of whether they
participated in developmental instruction,re@nrolled for a similar number of terms.
Students who started in AlgebH or higher comprised thanly exception; they were
enrolled for an average of five-and-a-half terms.

While four terms could be an adequate amount of time to earn an associate degree
(typically around 60 credits) gtudents were enrolled full time, students in the sample
accumulated on average only 27 college-level credits. This low level of credit
accumulation emerged because students attempted a relatively small number of credits
(on average 3@ndthey did not complete (by earniaggrade of D or higher) all of the
credits attempted. On average, students completed 66 percent of the credits they
attempted.

16 College-level credits were defined as all credits@ain courses numbered 10 or higher, except for
those with ELS or BKS prefix and MTH50. For statieplaced in transfer programs, courses numbered
100 or above were considered college level.
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Moreover, while all groups aftudents tended to be ensallfor a similar number of
terms, they did not earn the same nundjeredits. Students who started at level-1
earned fewer credits than did students whceeithd not take a developmental course or
started at level-2 or level-3 (for mathpwer credit accumulation resulted from two
factors: students at level-1 attempted a femanber of credits and they accumulated (by
earning a grade of D or highex)smaller proportion of theredits they attempted. For
example, students who started at level-1 irgpdttempted 28 credits, compared with 36
credits attempted by students who did nketany developmental reading. Moreover,
students starting in a levelréading course completed ordg percent of attempted
credits, compared with the 68 percent coripierate for students who did not take any
developmental reading courses. The samerpattdds for writing and math, except that
students who started in AlgebH or higher completed morzedits than those who did
not take any developmental math courses.

The reported numbers may appear low becateseititlude all students: those placed in
transfer as well as careech programs. The second portafiiTable 8 thus focuses only

on transfer program students. The resukéssramarkably similar. Transfer program
students were enrolled for approximately four-and-a-half sersesitery attempted 38
credits and successfully completed 66 peroétitem. The differences between students
who did and did not enroll in developmedntestruction among students in transfer
programs are similar to the differences amdhgtadents. Thus, a relatively low rate of
credit accumulation (resulting from both a small number of credits attempted and a
failure to complete all credits attempted) holds for students in transfer programs as well
as those in career tech programs.

Placement Recommendations and Student Outcomes

The previous section focused on studertts Yook developmentaburses in reading,
writing, and math. Howeverhose are not necessarilyethame students who were
recommended to take developmental courses. The discrepancy between
recommendations and course-taking emehges two sources: (1) missing placement
recommendation data, and (2) students who did not follow their placement
recommendations.

Course-taking recommendations

Finding: A large number of studewere missing placement
recommendations. Among students with valid placement
recommendations, the highgsbportion received a
recommendation to take developmental math.

As Table 9 indicates, more than onedrof students in olsample were missing

placement recommendations for reading, wgtior math. Considering students with
valid recommendations, sizable proportiovere recommended to take developmental
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courses in each subjettOf the total sample, 17 percaftstudents were recommended
for a developmental reading coursel @5 percent for developmental writing.
Recommendations for developmental edweatiere particularly high for math: over 50
percent of students were recommended fde\'elopmental course in this subject.
However, these percentages underesértte proportion of students requiring
remediation due to missing data on plaeatrecommendations. Considering only
students with valid recommendations,@fJcent were recommended to take
developmental math, 27 percent developmestading, and 39 percent developmental
writing. The actual need for developmental eation is likely higher than what Table 9
reports because a certain prapmr of students with missing tiawould likely have been
recommended to take developmental courses. Indeed, almost 20 percent of students in the
dataset without a reported readingnoiting recommendation actually took a
developmental English course; 24 percergtatlents missing a math recommendation
took a developmental math course. The rfeedevelopmental education is thus
understated in analyses relyingyan placement recommendations.

Finding: There were substantial diifences among cotjes in their
reporting of placement recommenidas as well as in the
proportion of their students recommended to take
developmental courses.

Although on average the dataset was mis8ihgercent of writing recommendations, the
proportion of missing cases varied dramaticallyoss colleges: from 10 to 99 percent.

Table 10 reports the proportion of students placed in developmental courses as well as the
proportion of missing recommendations by coll&4&wo institutions provided virtually

no recommendations for their students siney tid not adopt COMRSS (the test on

which placement recommendations were bagehe other colleges) until 2005. Further,

eight institutions were missing over 50 pemt of writing recommendians. The patterns

of missing data in reading, iting, and math were similar axss institutions: institutions

that provided a large proportion oteenmendations for writing were the same

institutions that provided large proportion of recommentitans for reading and math.

" The data provided by the VCCS included placement recommendations for students in reading, writing,
and math. The recommendations are dasetest scores, although there arfew cases with reported test

scores but no placement recommendations. Astiacase for analyses of course-taking,

recommendations for ENGO1 and ENGO03 were camsitldevelopmental writing, and those for ENG04

and ENGO5 were considered developmental reading. Recommendations for any math course below 10
were coded as developmental math. Students in the decision zones between developmental and gatekeeper
courses were coded as recommended to take developmental education. This category includes 1 percent of
students with reading recommendations and 4epéaf students with writing recommendations. No

students had a recommendation code that was on the boundary between developmental and gatekeeper
courses for math.

18 Students were associated with the first institution attended. We chose to focus on the first institution
because that was where placement test scoragemuimendations would Imeost relevant. Moreover,

since the majority of students took developmentatation early in their educatial careers, focusing on

the first institution attended is important when ekang educational outcomes. The majority of students

stayed at one institution, although some attended multiple institutions.
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Colleges also varied in the extent toigihthey recommended that students take
developmental coursé8 However, it is difficult to judge #true extent ofhis variation
due to the large and varialdenount of missing information. We cannot assume that all
students missing recommendations were exdrapt developmental education (and a
sizable proportion of them did indeed eninldevelopmental coursg thus, the actual
distribution of recommendatiorier developmental instructioacross institutions remains
unclear. Since we cannot capture an accuegteesentation of the distribution of
placement recommendations across collegeszannot examine the relationship of
recommendations to other outcomes for specific institutions. Analyses of
recommendations presented in this repgaus include all students with valid
recommendations and do not considariation across institutions.

Finding: Approximately 50 to 60 peent of students referred to
developmental education took the recommended
developmental course. While some such students took a
developmental course they were not recommended to take,
over one third did not take amevelopmental courses in
the recommended subject.

For students who had placement recomdagions, we conducted a comparison of
courses recommended versus courses takerg tvgo different matching procedures: an
exact (or one-to-one) match and a flexible ditable 11). The exact match starts with
students who were recommended to takeegifip developmental course and examines
whether they took that exact coufS8élhe second, more flexible matching procedure
includes students in decision zones. Stuslemtose recommendations fell in the decision
zone (i.e., who were not recommended to &kpecific course but were placed in the
decision zone between different course leweisre considered to be matching if they
took a course either above or below dleeision zone. The two matching procedures
produced similar results.

Course recommendations and course enraitsmmatched for only approximately 50 to

60 percent of students. The match was hsgfa writing and lowest for math (60

percent and 51 percent, resfively, as measured by our exact matching procedure).
Some students did not take a recommemiivelopmental course, but took another
developmental course in the same subject diieia.was particularly the case for math.
However, a notable proportion of students who were recommended to take
developmental courses did not take any tgeental courses in the subject. Based on
the exact matching strategy, 39 percent of students who were recommended to take a
developmental math course did not doSimilarly, 35 percent of students who were
recommended to take a developmentalimg course and 4fiercent who were

¥ The proportion of students taking developmergatling and writing across colleges is understated for

some institutions that offer courses other than tegaeined in this report (e.g., other than ENGO01 and
ENGO3 for writing and ENG04 and ENGO5 for reading).

2 The only exception to the one-to-one recommendation-course match is MTH09, which is offered at some
institutions as a pre-algebra cser Consequently, both MTH02 and MTHO9 are matched to a pre-algebra
recommendation.
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recommended to take a developmental readourse did not takeny developmental
courses in those subject areas. The pergeataf students not taking any developmental
courses are not substantially lower untthe flexible matching procedure.

Outcomes of transfer-placed students recommended to take developmental courses

To illustrate studentsO progression throughlolerental courses, we present detailed
analyses of educational trajectoriestifdents recommended to participate in
developmental education. Due to different requirements and pathways for students placed
in transfer and career tech programs, tleesdyses focus only astudents in transfer
programs. As was the case in the previeeigtion, developmental recommendations and
courses were separated into different lev@/riting had two levels: Level-1 (ENGO1)

and Level-2 (ENGO03). Reading also haa ti@vels: Level-1 (ENGO04) and Level-2
(ENGO5). Math courses were divided intogé levels: Level-1 (Pre-Algebra: MTHO1,
MTHO02, and MTHOQ9), Level-2 (Algebra I: MAD3), and Level-3 (Algebra Il or higher:
MTHO04, MTHO5, MTHO06, MTHQ7). Table 12 reports numbers and percentages of
transfer program students who were recommeéndéake developmental courses at each
level. The highest proportion of student®ach subject area was recommended to take a
level-2 course. Level-2 represents the highest level course fangéadting, but it is

only the middle level of developmental sequence for math.

The following analyses begin with studerdssommended to a particular developmental
course level, and follow their progressithrough developmental education. Figure 4
shows the results for math. Panel A beguith 1,817 students recommended to level-3,
Panel B with 4,075 students recommendel@vel-2, and Panel C with 1,503 students
recommended to level-1. For each group of students, we consider whether they
completed (took and passed) the recommendedd, land then whether they completed

the next level of developmental educatidrtt{fere was one). The peentage in the top

right hand corner denoted as Ocompletep@sents the progmn of students who
completed developmental coursework in the subject (i.e., who completed the sequence,
ending with taking/passing level-3 developmental math).

Finding: Students who were recommended to take lower level
developmental courses were less likely to complete the
developmental sequence than those recommended to take
higher level developmental courses. Moreover, a large
proportion of students did not even complete the first
recommended developmental course.

Similar proportions of students who were recommended to take a level-2 or a level-3
course completed developmental math cauosk (24 and 22 percent, respectively)
(Figure 4). However, only 10 percent of statdewho were recommended to take a level-

2L Some students did not follow this sequence. For example, some students who were recommended to
level-2 took a level-3 course instead. If they had enrolled in and passed a level-3 course, they would have
still been considered to have completed the developmental sequence (and would be included in the
OcompletedO percentage).
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1 course completed the sequerites also worthwhile to ne that a large proportion of
students exited before even completingltveest recommended math level: 59 percent
of students recommended to level-2 did nohptete a level-2 cose and 51 percent of
students recommended to takkevel-1 course did not coape level-1. Thus, the issue
is not so much that students were not peeging through the sequee of developmental
coursework as it is that they were notgaeting even the first recommended course.

Completion rates were higher for reading anding than for math although the same
patterns apply (Figure 5). Students who staatesl lower reading/writing level were less
likely to complete developmental coursework than those who started at a higher
reading/writing level. Among students recommanhtietake a level-2 course, 41 percent
completed a reading course and 43 percent completed a writing course. The completion
rates for students recommended to taleval-1 course were only half as high (20

percent for reading and 24 percent for writing). Moreover, almost 50 percent of students
recommended to take a level-1 course didcontplete that first step in the sequence.
Thus, most exits in developmental edumatbccurred because students did not complete
the first recommended course. A simieattern was observed in a study of the

progression of students in démemental courses that usédta from community colleges
participating in Achieving the Dream, a national community college reform effort
(Bailey, Jeong, & Cho, 2009).

Finding: Most students did na@omplete recommended
developmental courses not because they did not pass the
courses they took, but because they never enrolled in them.

The completion rates shown in Figures 4 and 5 are based on students who took and
passed a particular course. This meansthieatategory of Odid not completeO includes
both some students who never enrolled @@arse and some who enrolled but did not
pass. Figure 6 distinguishbstween these two groups. Focusing first on students who
were referred to level-1 remd) and writing revealthat the majorityof students did not
complete this level because they never erilahliea level-1 course. Percentages for level-
1 math are slightly more evenly distributieetween taking and passing a course, but even
then, more students did not enroll in a s@uthan took but did not pass it. The same
pattern applies to all levels of developmértaursework: at each level, students did not
complete courses largely because they did not enroll in them.

Finding: Students recommended to take lower level developmental
courses were less likely tomplete gatekeeper courses
than students recommended to take higher level
developmental courses. Moreover, students did not
complete gatekeeper courses primarily because they never
enrolled in them.

Figure 7 reports the proportion of studentso completed gatekeeper English and math

based on the recommended level of develeqtiad coursework. As might be expected,
students who were recommended to take d-fevkevelopmental course were less likely

24



to complete a gatekeeper course than those recommended to take level-2 or level-3. The
completion rates of gatekeeper courses warécularly low for students recommended

to take any level of developmental math courses. For example, only 8 percent of the
students recommended to level-1 madimpleted a gatekeeper course.

The contrast between taking and passirmpurse was even more pronounced for
gatekeeper courses than it was for developmental courses. Relatively small proportions of
students took a gatekeemaurse but did not pass?ftHowever, almost half of students
recommended to level-1 readingwriting did not even enroilh gatekeeper English. The
patterns are particularly stark for masthmost 90 percent of students who were
recommended to take a level-1 developmentahroaurse never enrolled in a gatekeeper
math course. Thus, the low gatekeeper detign rates are not so much a product of
students not passing classes ttamk, but rather are agelt of their never even

attempting to complete the developmental sequence and enroll in gatekeeper courses.

Outcomes for students who did not follow placement recommendations

Previous sections have dabed the educational trajectes of students who were
recommended to take developmental caar@ne finding surfacing across the analyses
is that a notable proportion of students raaeended to take developmental courses did
not do s&® This section examines outcomestuge students. More specifically, we
compare students who were recommended todakelopmental courses but did not with
two other groups of students: (a) the#deo were recommended and did enroll in
developmental courses, and (b) those whevmet recommended to take developmental
courses” Since many students were missing praent recommendations, we also report
outcomes of those students.

Finding: Students who were recommaed to take a developmental
course but did not do so hadnilar rates of taking and
passing gatekeeper English and math as students who were
recommended and did take a depenental course in the
subject.

Table 13 shows that, as would be expectediesits who were not recommended to take
a developmental course ieading or writing were the most likely to take gatekeeper
English (77 percent for reading and 82 percent for writing). Smaller percentages of the

22 students could take a course multiple times to [Btsslents who took a gatekeeper course several times
and passed at any try were considered to have passed.

3 students who were recommended but did not take developmental courses included students from all
levels of recommendations. For example, 40 percent of students recommended for level-1 reading did not
do so, and 47 percent of students recommended for level-2 reading did not enroll in that course. If we
include in the calculations whether students took any developmental course in the subject (as opposed to
only the course recommended), the percentages of students skipping developmental coursework are slightly
lower, but still include students at all recommendalgoels. The same pattern holds for writing and math.

%4 As Table 11 indicates, a small proportion of students did not take the recommended developmental
course but took another developmental course in thiectu Those students wareluded in the category

of Orecommendethdtook a developmental course.O

25



other groups of students examined hemolgad in gatekeepdfnglish. Among students
who were recommended to take developmeaetding, 55 percent of those who did, and
50 percent of those who did nenrolled in gate&eper English. This 5 percentage point
gap is negligible compareditiv the 22 to 27 percentage pogap between these students
and students who were not recommendddke developmental reading. A similar
pattern is observed for writing. Moreoverspag rates were remably similar across
groups: regardless of whether studemse recommended for and/or took a
developmental reading or writing course, thegre approximately equally likely to pass
gatekeeper English. Students with a nmgsiecommendation had the highest rate of
passing gatekeeper English; however, since we do not have recommendations or test
scores for these students, ihst clear why that is the cadéhus, overall, with respect to
reading and writing, there were no notadbiiéerences between students who were
recommended and did take a developmental course and those who were recommended
but did not take such a course. This findaogild imply that developmental courses are
not necessary for all students recommendedke them, suggesting the need to re-
evaluate the placement mechamss Alternatively, the finding could imply that students
who skip developmental courses are a-selécted group who can succeed because of
other characteristics, such as motiatieffort, and other factors not captured by
placement test scores. Since our results cannot indicate which of these alternative
interpretations is correct, it may be particularly fruitful to conduct further research to
understand what factors facilitate the ssscef students who were recommended but did
not take developmental courses.

A similar pattern is evident for mathil@ough the gap betweerustents who were not
recommended to take a developmental seand those who were is more pronounced.
Seventy-five percent of studis who were not recommerdléor a developmental math
course enrolled in gatekeeper math. Much smaller percentages of other groups did so: 31
percent of students who were recommendetidid take developmental math, 35 percent

of students who were recommended but didtake developmental math, and 28 percent

of students missing math recommendations. The rates of passing gatekeeper math were
more similar across groups, although the gaps were more pronounced than for reading
and writing. Notably, students who weezommended to take developmental math had
very similar outcomes (in terms of botlkitag and passing gatekeeper math) regardless

of whether or not they actually took a developmental math course.

Across all the categories considérin Table 13, students placedcareer tech programs
were less likely to take gatekeeper coursas those placed in transfer programs. This
variation may reflect in padifferent requirements in carech programs; they all may
not require that students pagstekeeper courses. The difference for math was smaller in
part because students in careeh programs could takebeoader range of courses to
satisfy the gatekeeper math requirement. The overall pattern of results reported for the
entire cohort holds for students placed in badingfer and career tech programs. There is
one notable exception: studsiim career tech program#o were recommended for but
did not take a developmentalading or writing course we less likely to enroll in
gatekeeper English thanose who were recommended for and took developmental
reading or writing. Thus, in career tegtograms, there was a difference between

26



students who did and did not follow trecommendation to take developmental
reading/writing. However, both groups had amrates of passing tgkeeper courses.

Finding: Students who were recommended for but did not take
developmental courses fared equally well in terms of
successfully attaining educational outcomes as students
who were recommended for and took developmental
courses.

Among students with valid placement recoamdations, those recommended to take
college-level courses (i.e., not recommendethe developmental courses) were more
likely to earn an associate degree or amsfer to a four-year institution (Table 2).
Students who were recommended for but didtake developmental courses had similar
or higher rates of attainirgf least one educational outcome as students who were
recommended and did take developmental cauiBais pattern reflestin part the types
of credentials earned. Approximately twae many students who were recommended for
a developmental course but did not takesaitned certificates agpared with students

who were recommended and did take a tgreental course. However, students who
did not follow their placement recommendataiso earned equal or higher proportions
of associate degrees and had equal or higher oateansfer to four-year institutions than
students who followed their recommendatiansl took developmental courses. Thus,
while students who were recommendedtfot did not take a developmental course
earned more certificates, they also attaiodebr outcomes at comparable rates to
students who were recommended artttdke a developmental course.

Students who had missing recommendations for reading or writing éduibthest rate of
attaining at least one of the educational outcomes, in part because they earned the highest
proportion of certificates. However, they also earned the highagogion of associate

degrees of any group of students. Students who were missing math placement
recommendations did not fare as well, althotigty attained educainal credentials at a

higher rate than studenthyawwere recommended to take developmental math. These
analyses suggest that recommendation a@anot missing at random. Students with

missing recommendations have a distinctive set of outcomes. If their recommendations
and test scores were available, we coultebeinderstand their educational outcomes.

% Educational outcomes were coded exclusively on the basis of the highest credential completed (i.e.,
students who earned both a certificahd an associate degree were da@dehaving earned an associate
degree; students who earned a certificate and thesférred to a for-year institutionwere coded as

having transferred).
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Finding: Students who were recommaled to take college-level
courses accumulated the most credits. Students who were
recommended for but did not take developmental courses
accumulated a similar number of credits as students who
were recommended for and did take developmental
courses. However, students who were recommended for but
did not take developmental courses enrolled for the shortest
amount of time of any gup of students with valid
recommendations.

Students who were recommended to takestbgpmental courses but did not were

enrolled for the shortest amount of timieany group of students with valid placement
recommendations (Table 15). For examsitudents who were recommended for
developmental math but did not take it wergolled for 1.3 terms less than those who
were recommended for college-level math and one term less than those who were
recommended for and did take developmental math. The same pattern, although with
smaller gaps, was apparent for reading and writing. The next three columns in Table 15
show the number of credits attempted and cotegleas well as the percentage of credits
completed. Credits in this table refer to college-level créfigith respect to earning
credits, students who were recommendetdite college-level courses fared the best:

they attempted more credits and completed robtke credits that they attempted than
students who were recommended for develogat@ourses. At the same time, students
who were recommended for developmental courses accumulated approximately the same
number of credits regardless of whethenot they actually took developmental courses.
Thus, again, as was the case with taking passing gatekeeper courses, accumulation of
credits does not appear to be relatedhether students followed their placement
recommendation.

Placement Test Scores and Student Outcomes
Placement test taking

Finding: Approximately two thirdsf students in the dataset had
placement test scores in ookthe three subject areas:
reading, writing, or math.

Among students in the summer/fall 2004 cahonly approximately two thirds had
placement test scores f@ading, writing, or matA’ Moreover, only kghtly over half
(56 percent) of students had & &et of scores for reading, ittng, and math (Table 16).

%6 College-level credits were defined as all credita@ain courses numbered 10 or higher, except for

those with ELS or BKS prefix and MTH50. For statieplaced in transfer programs, courses numbered

100 or above were considered college level.

%" Given that the report focuses on a cohort of students entering higher education in summer/fall 2004, test
scores reported before 2000 or after 2008 were deleted, as were a few scores outside of the range. Only 50-
58 students were deleted in each subject, however, thereby contributing minimally to missing data.
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There are several reasons vgtydents may be missing placement test scores. First, it is
possible that some students had demonstitetish and math proficiency through other
means (such as the SAT or other tests),thus were exempt from taking placement
exams. This situation implies that studenithwnissing test scorasere not in need of
developmental instruction. Since student® took dual enrollment courses during high
school were missing a higher proportion of wgires than those who did not, there is
some support for this hypothesis. However, stisf@ course-taking gatis indicate that
many students without placement test scbke$y required developmental instruction.
Approximately 20 percent of students who were missing reading or writing test scores
took a developmental English course. Similarly, 24 percent of students missing math
placement test scores took a developmental math course. Since many students who were
recommended to take developmental coudsgsiot do so, the need for developmental
instruction among students missing placements@stes is likely much higher than 20 to
24 percent. Exemptions may be able to expsaime, but certainly nall, of the missing
data.

Another possible reason for missing placemesitdeores may be that some students
enrolled in programs that did not require placement tests. In particular, students in some
career tech programs may not have had topéeement tests. Even if this were the

case, it is not the leading cause of nmggiata. Table 16 shows that only a slightly

higher proportion of students in career tpcbgrams than students placed in transfer
programs were missing placement test scdtesn among transfer program students,

one third was missing test scores for ragdivriting, or math, and only 58 percent had

test scores for all three subjects.

Missing data on test scores appearsrigely reflect reporting differences across
institutions. An examination of the patternroissing data acrossstitutions reveals that
institutions reported from 1 to 90 percent of the data. Two institutions provided virtually
no recommendations for their studentssithey did not adopt COMPASS until 2005.
Many other institutions were missing over 50 percent of the césesnissing data for

test scores mirrors the missing dfstarecommendations reported in Table*f@ue to

the large and variable numbarmissing data across insfitons, we are not able to
determine the true distribution of test seoin each college. Consequently, the findings
presented in this section are based onyaealof data on students for whom placement
test scores were reported, withouhsilering variatioracross institutions.

Taking and passing developmental and gatekeeper courses

Finding: Students with higher placentarst scores were less likely
to take developmental coussand more likely to take
gatekeeper courses than students with lower placement test
scores. However, not all students with low test scores
enrolled in developmental courses, and not all students
with high test scores enrolled in gatekeeper courses.

2 There are only a few cases where studentsliditest scores but were missing placement
recommendations.
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As expected, students with higher placentest scores were less likely to take
developmental courses and more likely ketgatekeeper courses. However, those
relationships are far from perfect. Taldl7 shows the proportion of students taking
developmental and gatekeeper coursesairh test score quartile, where tfeaartile
refers to the one fourth of test takers witie lowest scores in the given subject area.
While students took common tests for regdand writing, they could take several
different math tests. The relationships betw math scores and student outcomes are
thus examined by subject, focusing on the¢hmost common: pregabra, algebra, and
college algebré’

Over 40 percent of studentsthre lowest quartile of the reiag test score distribution did

not take a developmental course in regdiNeither did 34 percénf students in the

lowest quatrtile of the writing test score distition, even though virtually all students in

the lowest test score quartileere recommended to take developmental courses. There is
some discrepancy between recommendatiodscanrse-taking at ltlest score levels,

but the discrepancy is largest in the lowegsartile, where almost all students were
recommended to take developmental courses but many did not do so.

The results for math vary by the test takbut the overall patterreported for reading

and writing holds. Among studenisho were in the lowest quéde of the pre-algebra test
score distribution, 28 percentddnot enroll in developmental math. The same is the case
for students in the lowest quartile of thgethra test score distribution, where 40 percent
of students did not take developmental mathtdily all students in the lowest quartile

of pre-algebra and algebrastescore distributions hadreacommendation indicating that
they needed to enroll in developmentalisework. College aldga shows a different
pattern: a small proportion of students whoki@ollege algebra were recommended to
take developmental math but aher proportion of them did so.

The final column in Table 17 shows that studesith higher test scores were more likely
to take gatekeeper cours8ddowever, even in the highestading and writing test score
categories (i.e.,"quartile), between 15 and 20 pent of students did not take
gatekeeper English. This is notable beseaihese students were not referred to
developmental instruction arldus could proceed immededy to gatekeeper English.
This pattern is even more pronouncedrfath, although the percentages varied across
tests. Among students in theghest quartile of the pregdbra test, only 31 percent took
a gatekeeper math courseghiér percentages of studentghe highest quartiles of
algebra (65 percent) and cakealgebra (75 percent) toghtekeeper math. Thus, even
among students who were arguabell prepared for collegeeVel work (based on their
test scores and recommendations) many wet@roceeding to gatekeeper courses.

29 Some students also took geometry or trigonontests. Moreover, some took math tests relying on

different scoring schemas and thus had to be excluded. The number of cases used for math analyses is as
follows: 5,384 for pre-algebra, 6,176 for algebra, and 770 for college algebra.

% For English, gatekeeper course is ENG111. Theviing math courses were counted as gatekeepers:
MTH151, MTH158, MTH163, MTH166, MTH173, or MA271. In addition, students in career tech

programs could take MTH105, MTH120, MTH121, MTH126, or MTH141. If students passed any of these
designated math courses, they were considered to have passed gatekeeper math.
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These results do not arise simply because reported percentages include students enrolled
in career tech programs. When analyses westeiced only to studesatplaced in transfer
programs, the proportion of students in thghleist quartile of the $& score distribution
who did not take gatekeeper courses wadair(l5 percent forgading, 12 percent for
writing, 71 percent for pre-algebra, 33 peitcden algebra, and 24 percent for college
algebra). This similarity implies that studs are being lost early in the educational
pipeline. Students with low testores were particularly unéky to proceed to gatekeeper
courses, but a substantial nuenlof students with test s@w indicating that they were
Ocollege readyO were aksaving the system without taig this crucial step toward
earning a degree. Understandingyvatudents, particularly theswith high test scores,
are not proceeding to gatekeeper sesrwarrants further investigation.

Finding: While placement test sas were related to whether
students took a particular cege, they were not strongly
related to whether students passed the course. Correlations
between test scores apdssing rates for either
developmental or gatekeeper courses were weak.

Table 18 reports correlations between placement test scores and studentsO successful
completion of developmental and gatekeeqmnses. To successfully complete a
developmental course, a studeaeded to earn a grade oati$actoryO or Opass.O To
successfully complete a gatekeeper coastiydent needed to earn a grade of C or
higher3 All correlations displayed in Table 18 arery small, indicatig that test scores
are not good predictors of whether studemill pass developmental or gatekeeper
courses. The correlations were slightly higfee math than foreading or writing. The
highest correlation (r=0.22) was betweegedira test scores and passing developmental
math. Other correlations were much weaKdris holds for students placed in both
transfer and career tech progsarhus, it appears that orgteidents enrolled in a course
they were approximately equally likely to paissegardless of their test score. As the
previous section indicated, theimary issue is that studenespecially those with low
test scores, are not efinag in required courses.

To further investigate the relationshiptieen test scores and success rates in
developmental and gatekeeper courses;avelucted a set of logit analyses that
controlled for student characteristics otttean their test scores. Each logit model
predicted the likelihood that student would successfully pass a developmental or
gatekeeper course if taken. Due to different course-taking pattemasigfier and career
tech programs, these analyses were conductlgdfor students in transfer programs. Al
models controlled for gender, race/ethnicity, age, duallement in high school, and
institution attended® Based on these models, we caltedeapredicted probabilities that

31 Students who repeated a course but passed at any try were considered to have passed the course. For
developmental courses, students needed to passuadies they took (i.estudents who took multiple
developmental courses needed to pass all of thém ¢oded as OpassedO). The correlations were weaker
when considering whether students passed any of the developmental courses they took.

32 Institutions refer to the first institution attended.
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students in different testore quartiles would passvedopmental and gatekeeper
courses. All control variables neset at their means. Thasalysis examined test score
guartiles, instead of a continuooeeasure of test scores, doeapparent non-linearity in
the relationship. If course passing ratespotted against tesicore quartiles, the
relationship is not always linear (which maypart explain low correlations reported in
Table 18).

Finding: After controlling for indvidual characteristics and
institutions attended, readirend writing test scores did
not predict whether students passed gatekeeper English.
While there was some indication of a curvilinear
relationship with respect to passing developmental courses,
students in the lowest andghiest test score quartiles had
similar probabilities of sucass. Math test scores had a
stronger relationship to passing gatekeeper and
developmental math.

Figure 8a reports the predicted probabifdy transfer program students of passing
developmental reading (gray bars) and geépler English (black bars) by reading test
score quartiles. Figure 8b reports the samevfiing. The first pointhat stands out in
Figures 8a and 8b is that all black bars virtually identical; thus, there is no
relationship between readiog writing test scoreand whether students passed
gatekeeper English. This finding correspotalthe almost O correlations reported in
Table 18.

There were some differences across quamildsrespect to the probability of passing
developmental courses. Students in the thistigeore quartile hadlewer probability of
passing developmental reading than othedestts. With respect to developmental
writing, students in the second quartilellibe highest probability of passing
developmental writing courses. These diffeesm part illuminate why correlations,
which estimated a linear relationship betw&st scores and g&eeper passing rates,
were low. At the same time, the usefulnesa particular test is n@ntirely clear when
higher scores do not imply better perfamae. Indeed, students in the lowe$) ¢ind
highest (4) quartiles in Figures 8a and 8bchsimilar probabilities of passing
developmental reading and writing.

Figures 9a and 9b report predicted probabilities for transfer program students of passing
developmental math (gray bars) and gatekeseh (black bars) for different quartiles

of pre-algebra and gébra test scores.Math test scores seempredict outcomes better
than reading and writing scores and they rel@gical linear relatinship, implying that
students with higher test scores perforrtidse The probability of passing gatekeeper

¥ Results for college algebra are not presented dile temall number of cases. There were only 582
transfer-placed students with valid college algetstgeores. When attempting to run a regression using
college algebra test quartiles, many variables (inetudpe, race/ethnicity, asdme of the institutions)
dropped from the model due to collinearity or due to perfectly predicting the probability of passing
developmental or gatekeeper math.
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math was 9 percentage points tégfor students in the highest}quartile of the pre-
algebra test score distributiorathfor those in the lowest{jlquartile. There is a similar
gap (8 percentage points) between studerttseiighest and loweatgebra test score
guartiles. The relationship between math sesires and passing developmental math is
stronger, particularly for algebra test scoi@sidents in the bottom of the algebra test
score distribution had a substially lower probability ofpassing developmental math
than did other students.

Other educational outcomes

While successfully completing developmdretad gatekeeper courses are important
outcomes, they are only the first steps anrtbad to educational attainment. Table 19
displays the proportion of studiis who earned educationakdentials (certificates or
associate degrees) or transferred to ay@ar institution. Tabl0 examines several
intermediate outcomes: number of termso#éad and number of credits attempted and
completed.

Finding: Students with higher test sesrwere more likely to attain
educational outcomes examintedn were those with lower
test scores.

A substantially higher propodn of students in the highesgtartile of the test score
distribution attained at letene educational outcome, coanpd with students in the
lowest quartile of the test score distribut®rChis pattern held for all test scores
(reading, writing, pre-algebra, algebra, atlege algebra), although the gaps between
the highest and lowest quartiles variethswhat across subjects. While students with
higher test scores had higher rates of atigieducational outcomes, it is notable that
only one third of students in the highesading and writing quéites attained any
educational outcomes. The percentages for diffédred by the test taken, but even in the
most positive case scenario, when students wethe highest quartile of the college
algebra test score distritbon, only approximately one Haf them attained any
educational outcomes. This finding may bhetsurprising considering previously
discussed results, which showed that mstaglents, including those with high test
scores, were not enrolling in gatekeeper caynaich often constitute a requisite step
on the road toward earning educational credentials.

The overall pattern for attaining any edtional outcomes reflects the pattern for
students earning an associdégree and/or transferrinig a four-year institution. A
higher proportion of students the top test score quartéarned an associate degree
and/or transferred to a four-year ingtibn. Among the small proportion of students
earning certificates (3 percentgst scores were eith@consequential (such that a
similar proportion of students in each tesirgcquartile earned ceitithtes) or negatively

34 Educational outcomes were coded exclusively based on the highest credential completed (i.e., students
who earned both a certificate and an associate degireecoded as having earned an associate degree;
students who earned a certificate and then trandfegra four-year institution were coded as having
transferred).
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correlated with attainment (students witlvér test scores were more likely to earn
certificates than those with higher test scores).

Finding: Students with higher test@es accumulated more credits
because they both attempimdre credits and completed a
higher proportion of the @adits that they attempted.
However, test scores did not appear to have a strong
relationship to the number of terms enrolled.

Test scores also had a positive relationship to accumulation of credits (Table 20). Credits
in this discussion refer to college-level creditStudents in the higlequartile of the

test score distribution accumuldtmore credits than studemtsother quartiles. The gaps
between students in the higih@nd lowest quartiles wegeiite pronounced. For example,
students in the highestquartile of the writing testcore distribution completed 32

credits while those in the lowest quartiempleted only 20. Considering different math

test scores, the gaps in credit accumulatiere highest for algebrtest scores, where
students in the highest quartile completed@&lits while those in the lowest quartile
completed 20 credits.

Students with higher test scores were cletinpy more credits because they were both
attempting a larger number of creditglaearning a higher proportion of them. For
example, the noted differences in writiagnerged because students in the highest
guartile attempted more credits (42, compavét 28 for students in the lowest quartile)
and earned more of the credits they atteth(®® percent, compared with 56 percent for
students in the lowest quatrtile).

While test scores seem quite relevantci@dit accumulation, they are less consequential
for the number of terms enrolled. Studentthm sample were enrolled for approximately
four-and-a-half terms and mostidents were close to that aage, regardless of their test
score. However, students who took the college algebra test were enrolled for a slightly
longer period of time.

% College-level credits were defined as all credita@ain courses numbered 10 or higher, except for
those with ELS or BKS prefix and MTH50. For statieplaced in transfer programs, courses numbered
100 or above were considered college level.
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Recommendations

Based on the findings discussed in thgore, CCRC has the following recommendations
for the VCCS and its member colleges.

Gatekeeper Courses

Recommendation 1 The VCCS should considemgeying students to learn why
the majority of them areot enrolling in gatekeeper
courses and develop policiesfaxilitate enrollment.

Many students in the summer/fall 2004 first<¢#im-college cohort did not complete
gatekeeper courses N not because they did not pass them, but because they did not enroll
in them. In fact, approximately one thirdsitidents never enrolled gatekeeper English
and two thirds never even attempted to take gatekeeper math. Failure to enroll in
gatekeeper courses held for all groups of students: thoselWérent test scores and

those taking different levels of developmeérmiaurses, but it was particularly prevalent
among those starting in lower level devel@mtal courses. Studentvho did enroll in
gatekeeper courses had a relatively higheegf success: 77 percent passed gatekeeper
English and 73 percent passed gatekeep#r.ivoreover, students who enrolled in
gatekeeper courses were approximately dyglikely to succeedegardless of their

starting point.

It is not clear whether studex@® lack of enrollment in gléeper courses was due to a
limited capacity to enroll studés who needed them, problems with scheduling, lack of
counseling and/or studentsO us@amding of the courses thegeded to take, or other
factors. Surveying students to understainy whey are not enrolling in these courses
would help to illuminate factors deterring students from gatekeeper courses and inform
the development of policigs facilitate enrollment.

Recommendation 2 The VCCS should develop p@i to facilitate enroliment
in gatekeeper math, given the overall low rate of
participation in this area. Moreover, gatekeeper
completion rates for studerggarting in pre-algebra are
extremely low, suggesting that the VCCS might consider
recommending alternative enrollment pathways for these
students.

While not enrolling in gatekeeper coussgas an issue for many students, it was
particularly pronounced among students in nefe@mediation (whether that is defined
by test scores, placement recommendations, or actual enrollment in developmental
courses). The patterns were especially starkath. Enrollment ratein gatekeeper math
were low for all students, but they were esply discouraging fostudents in need of
developmental instruction. Only2 percent of students recommended to level-1 math
(pre-algebra) enrolled igatekeeper math during theur-year observation period.
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Similarly, only 20 percent of students in thattom quartile of th algebra test score
distribution and only 13 perceim the bottom quartile dhe pre-algebra test score
distribution took gatekeeper math. Moreowanong students who actually enrolled in
pre-algebra, less than 20 percent pested to take gatekeeper math.

Given the low gatekeeper math enrolimem¢sathe VCCS should establish policies that
would facilitate math enroliment, wheth#wing so means working with high schools to
improve math preparation, providing summedge programs, or altering the structure

of developmental instruction imath. An alternative set of strategies may be needed for
students recommended to the I@ivievel of developmental math (pre-algebra). Students

in this category have extremely low gatekerepompletion rates, implying that colleges

may want to consider alternative approadoefgcilitating their educational success, by

for example, encouraging them to enrolbztupational certificat programs that do not
require college-level math and English as an intermediate step toward eventually earning
a degree.

Recommendation 3 VCCS colleges should reviglicies and practices aimed
at increasing gatekeeper course completion among students
deemed prepared for collegeviel work. They should look
for promising practices bothithin and outside the system.

Community colleges face a challenging taslroviding postsecondary educational
opportunities for many studentdww are not necessarily reafty college-level work. As
a result, they invest much energy and efifoitelping students to get ready for college-
level instruction. While thiseport and these recommetidas are focused on students
who need remediation, it is worthwhile note that even among students who were
reasonably well prepared academicallyngndid not make good progress toward a
degree. Among students in the top quastdéreading and writing test score
distributions, 15-20 percent diwt enroll in gatekeeper Elgh. Moreover, 25 percent of
students in the top quartile of the college blgeest score distrilion did not enroll in
gatekeeper math (and percentages are miggtier for students who took the algebra or
pre-algebra tests). Similarly, even amongisints who did not take any developmental
courses, large proportiongddnot enroll in gatekeeper English and particularly
gatekeeper math. This findingdicates that academic prepavat(or lack thereof) is not
the only factor that needs to be addressed. Understanding why even students who are
considered prepared for college-levelriwvare not achieving key milestones is an
important step in enhancing overall successsratés likely thatpolicies designed to
assist academically prepared students to complete gatekeeper courses will also be
beneficial for students in need of remediation.
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Developmental Education

Recommendation 4 The VCCS should investigate why students recommended to
take developmental reading, writing, or math were so
unlikely to enroll in any ofritose courses. Moreover, since
students who did not follow their placement
recommendations fared equalliell as students who were
recommendetbr and did take developmental courses, the
VCCS should investigate this phenomenon further and
learn from students about alterma strategies for success.

Analyses of developmental course-takimglerestimate the extent of the need for
remediation since many students who wemmmended to take developmental courses
did not do so. The true extent of discregias between test scores/recommendations and
course-taking behaviors is not known duenissing data, but even the available data
indicate that many stlents did not do what would b&pected, given the system-wide
placement policies. Only approximately 504&rcent of students took a recommended
developmental course. While a few took otbeurses in the sanseibject, over one third

of students recommended for a developmerdatse in reading, writing, or math did not
take a single course in that subject.

Notably, students who were recommendedfidrdid not take developmental courses
fared equally well with respect to the edtional outcomes examined as students who
were recommended for and did take developgalaourses. This finding suggests that
failing to follow the placement recommendatismot detrimental to the success of at
least some students. It is importanhtde that the finding does not imply that
developmental instruction st effective or not needed. Students who skip
developmental courses may differ from thegho enroll in them with respect to a
number of unobserved characteristics, whieky account for their higher success rates.
However, these results suggdsit it would be useful to explore why students are
deciding to forego developmental insttioa and what explains why some are
nevertheless successful in completing ke¢per courses and other educational
outcomes.

Recommendation' 5 When considering the eéitiveness of developmental
instruction or developing policies and practices to facilitate
student success, the VCCS should consider the level of
developmental courses taken by students instead of
grouping all students in neexf remediation together.

Not all students who required remediatioreththe same. Analyssgparating students
by level (two levels for reading and writingdathree levels for math) demonstrate that
students who started communaylleges with a level-1 developmental course did less
well with respect to all outcomes, inding completing developmental courses,
completing gatekeeper courses, accutingecredits, or earning credentials. These
patterns persisted even after controllingifaividual characteristics, including test
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scores and institutions attended. Even in regression models, the gaps between students
starting in level-1 courses and other studemtre notable, particularly for math.

Recommendation 6 The VCCS might investigate whether OmainstreamingO
students who are enrolling in the highest level of
developmental courses intollege-level courses, while
providing additional supportas needed, is an effective
strategy for facilitating their educational attainment.

The importance of distinguishing between different levels of devedaphinstruction is

also apparent when considering studemho started at the highest level of

developmental courses (level-2 for readamgl writing and Algebra Il or higher for

math). Students who enrolled in the highlevel of developmental courses had
substantially higher rates t#king gatekeeper courses than students who enrolled in
lower level developmental courses. Moreoveese students also had similar or higher
rates of taking and passing gatekeeper Emglisl math than students who did not enroll

in developmental courses. Part of this patisrexplained by the fathat the category of
Odid not enroll in developmental coursestided students who were recommended to
take developmental courses but did not, as asgthose not in need of remediation. Since
information on placement recommendationsmited by missing data, and since students
who did and did not follow their placeant recommendations may have differed on a
range of unobservable charadstics, CCRCOs results cannot establish a causal
relationship between developmental coursévand gatekeeper outcomes. However,
positive gatekeeper outcomes for students starting at the highest level of developmental
instruction indicate the usehéss of further studying the effectiveness of developmental
course-taking and exploring whether OmagastiingO students heretofore thought to be

in need of higher level developmental courses may be an effective strategy for facilitating
their educational attainment.

Previous efforts to accelerate the progresewfedial students into college-level courses
by offering developmental instruction concurkgntith related college-level courses or
integrating academic support into collegeses have shown some promise (see, e.g.,
Bragg & Barnett, 2009; Scott, 2008/lodkowski 2003; Wlodkowski & Kasworm,

2003, although these approaches haveyebteen rigorously evaluatedgiley, 2009)

Educational Attainment

Recommendation 7 Colleges may benefit from focusing on the early part of the
pathway N enrollment in and completion of developmental
and gatekeeper courses N taciease the successful
attainment of educational awards.

At the end of the educational pipeline, l&san one third of first-time VCCS students
earned an associate degree orifoeate or transferred to a four-year institution within the
four-year observation perioddHcational attainment rategere low for all groups of
students, but particularly so for studewith low test scoresr students who took
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developmental courses, especially at lelelhis finding is not necessarily surprising

given the results on developmental and gateieepurses. The majority of the students
were lost early in the educational procesgyrdiefore the point of taking developmental
and/or gatekeeper courses. Increasing credential attainment will thus require a focus on
those early milestones. Completing develeptal and gatekeeper courses is not a
guarantee that students will attain long-texducational outcomes (as many students who
attained these milestones still did notrearedentials or transfer to four-year

institutions), but it is a key peof the process: if the majty of students are not even
reaching these early educational milestones thill certainly not make it to the point
where they earn credentials.

Recommendation 8 The VCCS should investigate and consider implementing
new approaches to facilitate credit accumulation and, by
extension, degree completion.

Another way to increase degree completion isglp students accumulate more credits.
On average, students accumulated onlgr2dits during the observation period of
approximately four years, which is less thmaif the credits generally required for an
associate degree. In part, this is becdleg were enrolled for only approximately 4.5
terms on average and did not attemphyneredits. Moreover, students earned only
approximately two thirds of the credits fitne courses in which they enrolled. Some
students may still earn credentials in the ewyears, if they continue to enroll in
courses and earn credits, but at this ohiteredit accumulation, it would take students
approximately eight years to earn an asseciegree. Many will not to persist on this
long road toward a credentid@he VCCS may wish texplore creating accelerated
programs that students attend full-time atiger strategies to facilitate credit
accumulation, and by extension degree completion.

Variation across Colleges

Recommendation: 9 The VCCS should consider conducting an in-depth study of
institutions that are more saessful in fostering student
achievement of key milestones (particularly taking and
passing gatekeeper English and math), and disseminate
promising practices across the system. No college is
successful in all areas; institutions can thus learn from
each other about more effectmeys to facilitate different
dimensions of student success.

There was much variation in developméwtaurse-taking across institutions, with
anywhere between 25 and 62 percentudaits enrolling in developmental math.
Variation in the proportion astudents enrolling in devgbmental readig and writing

was smaller but still pronounced. Howeverspite the variation, there is no clear link
between the proportion of students ennglin developmental courses and other
outcomes at the institutional level. Moreovigre is a very wealelationship at the
institutional level between the probability stidentsO taking and of passing gatekeeper
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courses, indicating that sonmestitutions are more successéilgetting students to take
these courses while others are more sucgkasfetting them to pass the courses.
Similarly, some institutions are better at helping students take and pass gatekeeper
English while others are more effectivegatting students to take and pass gatekeeper
math. These differences indicate that allitnsbns have something to offer as well as
something to learn from the others.

To provide research-based guidance oniflsise, CCRC was recently awarded a grant by
the Bill and Melinda Gates Foundation tatpar with the VCCS on a study of colleges
identified through quantitative analysis asngaratively effective @ntrolling for student
characteristics and other factpin enabling students tokeand pass gatekeeper English
and math.

Data Collection and Analysis

Recommendation 10The VCCS should ensure that all colleggsoreplacement
test scores and recommendations for all students and
indicate if certain students are exempt from taking a
placement test.

The VCCS is in the vanguard among statdeays seeking to cottedata on student
progression and use this information to ioy® educational outcomes. However, as of
the 2004 cohort, reporting ofgdement test scores and ottata was not consistent
across the colleges in the system. Over one third of the students in the dataset were
missing placement test scores and reconttatons for reading, writing, or math. Many
such students still enrolled in developmental courses, impllgatghey were in need of
developmental instruction. Even if thereaigroup of students who are exempt from
taking placement tests, it would be helpfuhtove a code indicating their exempt status.
The proportion of students for whom we hatdéeast some placement test data varied
from 1 to 90 percent acrossstitutions. If implementing a ate-wide course placement
policy is a goal, and if a consistent placetyaslicy is intended to guide the provision
and evaluation of developmental coursexjerstanding why some institutions did not
report placement test scores and reconta#gons, particularlgolleges missing the
majority of cases, is worthy of investigation.

Recommendation 11The VCCS and its member colleges should continue to
track students over time and ingpe the quality of the data
collected in order to identifgreas in need of improvement
and evaluate efforts to facilitastudent success. Moreover,
regular meetings where faculty, staff, and administrators
can discuss strategies for inguing student success in light
of the evidence and design additional in-depth studies of
specific areas identified as needing improvement will be
crucial parts of the VCCSO continued efforts to enhance
studentsO educational outcomes.
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The VCCS has made notable strides in aixely short amount of time in collecting and
analyzing data on student success. Tragkine progress of students over time, as
presented in this study, can help to idgnBieakage pointsOavh students struggle on
the path to program completion and ascenmdiat institutions are more successful at
helping students complete key milestones.

The VCCS and its colleges can use thesteonstructed by CCRC, which combines
studentsO background information, testescsecommendations, and course-taking
patterns, to further examine patternstfdent progression through the system. Once
critical junctures in studentsO educationtiveays are identified, additional research can
be conducted to identify the underlying reasahy some students advance while others
do not, and to guide the development diges and practices that facilitate and
accelerate student progression and success. lprthgsss, it is especially important to
learn studentsO perspectives on barriers to success, and to involve faculty, student service
staff, and administrators in reviewing thedance and designingnd testing strategies

for overcoming such barriers. By comparihg rates at which students in successive
entering cohorts achieve key milestoné€CS colleges and the overall system can
gauge the effectiveness of their effortsniprove student success in gatekeeper courses
and other key milestones leadito a college credential.
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Appendix A: Tables

Table 1. Percentage of Students Enrolling in Developmental Education Courses,
by Program Placement and Dual Enrollment Status in High School

Dual Enrollment

Program Placement

All Students in High School
Yes No Transfer Careefech
Developmental Reading, Writing or Math 50.7 36.7 52.1 54.3 455
Developmental Reading 14.1 7.0 14.9 13.8 145
Developmental Writing 21.3 10.0 22.4 20.9 21.7
Developmental Math 42.6 31.8 43.7 47.7 35.3
All Students in the Summer/Fall 2004 Cohort 100.0 9.2 90.8 58.5 414

Note: Developmental courses were defined as follows: reading: ENG04 and ENGO05, writing: ENG01 and ENGO03,

math: MTHO1, MTHO2, MTHO3, MTHO4, MTHO05, MTH06, MTHO7, and MTHO09.
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Table 2. Percentage of Students Taking Developmental Courses
in Reading, Writing, and Math, by College

College Reading (%) Writing (%) Math (%)
A 6.34 17.1 25.9
B 254 33.7 61.8
C 10.21 23.1 54.3
D 23.46 34.0 48.8
E 24.88 30.7 57.0
F 14.87 325 56.0
G 10.95 20.1 25.0
H 10.5 21.3 46.2
| 5.05 16.5 35.9
J 9 26.5 56.9
K 215 33.2 58.3
L 9.27 18.1 43.2
M 17.57 22.0 43.2
N 11.2 204 36.2
0] 9.68 17.8 355
P 17.6 37.2 58.2
Q 12.03 11.8 28.7
R 12.97 14.7 29.6
S 15.8 26.2 453
T 18.4 24.9 43.7
U 6.95 13.5 30.6
\% 12.1 9.1 48.0
w 11.29 13.6 36.5

Total 14.1 21.3 42.6

Note: Developmental courses were defined as follows: reading: ENG04 and ENGO5, writing: ENG01
and ENGO03, math: MTHO1, MTH02, MTHO3, MTH04, MTHO5, MTH06, MTHO7, and MTHO9.
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Table 3. Percentage of Students Taking Different Levels of Developmental Courses,
by Program Placement and Dual Enrollment Status in High School, for Students Who Took a Developmental Course

Dual Enrollment Program Placement
All Students in High School
Yes No Transfer Careefech

Took Developmental Reading

Level-1 27.0 40.9 26.3 25.7 28.8

Level-2 62.6 54.5 62.9 63.2 61.5

Level-1 and Level-2 10.5 4.5 10.8 11.1 9.7
Took Developmental Writing

Level-1 32.6 45.2 32.0 31.0 34.8

Level-2 53.4 48.9 53.6 55.0 50.9

Level-1 and Level-2 141 5.9 14.4 139 14.3
Took Developmental Math

Pre-algebra 20.4 11.1 21.0 14.6 31.3

Algebra | 29.0 29.1 29.0 28.7 29.7

Algebra Il or Higher 15.6 27.4 14.8 17.7 11.8

Multiple Math Courses 35.0 32.3 35.1 39.0 27.2
Multiple Courses, Across Subjects

Reading and Writing 18.8 12.0 19.3 17.4 21.2

Reading/Writing and Math 35.0 21.0 36.0 34.3 35.9

Note: Developmental course levels were defined as follows: reading level-1: ENGO04, reading level-2: ENGO05, writing leS8t1wEling level-2: ENGO3,
pre algebra: MTHO1, MTHO2, MTHO9, algebra I: MTHO03, algebra Il or higher: MTH04, MTHO05, MTHO6, and MTHO7.
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Table 4. Term of First Developmental Enrollment, for Students Who Took a Developmental Course

First Took Developmental First Took Developmental First Took Developmental
Writing Reading Math
Year Term N % N % N %
Dual enroliment
Before Summer 2004 1 0.0 2 0.0 8 0.1
2004 Summer 166 4.9 322 6.3 543 53
Fall 2,725 80.4 3,993 78.2 7,295 71.5
2005 Spring 266 7.8 436 8.5 1,131 111
Summer 28 0.8 35 0.7 138 14
Fall 95 2.8 140 2.7 384 3.8
2006 Spring 30 0.9 53 1.0 199 2.0
Summer 7 0.2 15 0.3 53 0.5
Fall 19 0.6 30 0.6 163 1.6
2007 Spring 15 0.4 25 0.5 90 0.9
Summer 4 0.1 2 0.0 21 0.2
Fall 18 0.5 34 0.7 95 0.9
2008 Spring 13 0.4 14 0.3 65 0.6
Summer 3 0.1 7 0.1 18 0.2
Total 3,390 100.0 5,108 100.0 10,203 100.0
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Table 5. Success Rates of Developmental Courses Based on Enrollments

Over Four Years

Developmental English

Success Rate (%)
("Satisfactory" and "Pass")

Course Number Course Title
1 Preparing for College Writing | 62.2
2 Spelling and Vocabulary Study 50.0
3 Preparing for College Writing Il 63.1
4 Reading Improvement | 68.3
5 Reading Improvement Ii 68.3
7 Writing and Reading Improvement | 67.8
8 Writing and Reading Improvement Il 56.3
Total 64.8
Success Rate (%)
("Satisfactory" and "Pass")
Developmental Math
Course Number Course Title
1 Developmental Mathematics 38.0
2 Arithmetic 55.8
3 Algebra | 44.9
4 Algebra ll 48.4
5 Algebra Revisited 50.6
6 Developmental Geometry 76.3
7 Developmental Trigonometry 55.6
9 Pre-Algebra 56.3
Total 48.1

Note: Success rates were calculated based on total enrollments from summer 2@®dstimromer @08.
Since courses were the unit of is#d, each enrollment in the course was counted as one record
(i.e., calculations included muite recordsper student
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Table 6. Percentage of Students Taking and Passing Gatekeeper Courses, by the Level of the First Developmental Course

All Students Program Placement: Program Placement:
Transfer CareerTech
Took Passed Took Passed Took Passed
Gatekeeper Gatekeeper Gatekeeper Gatekeeper Gatekeeper Gatekeeper
All students
Took/Passed Gatekeeper English 61.9 77.0 70.0 78.3 50.3 74.4
Took/Passed Gatekeeper Math 36.0 73.4 40.0 755 30.5 69.5
Specific groups of students
Reading
No Developmental Course 63.0 775 717 78.7 50.8 75.0
First Course: Level-1 45.9 74.2 50.8 75.3 395 724
First Course: Level-2 59.5 73.0 64.8 74.6 52.0 704
Writing
No Developmental Course 64.1 77.6 73.2 78.8 51.2 74.9
First Course: Level-1 46.4 72.3 49.2 73.8 43.0 70.0
First Course: Level-2 59.6 75.8 65.2 76.6 51.1 74.3
Math
No Developmental Course 39.1 73.7 46.9 75.9 30.1 69.8
First Course: Pre-algebra 19.3 67.5 15.3 73.4 24.2 63.0
First Course: Algebra | 31.9 73.8 32.0 74.7 31.8 715
First Course: Algebra Il or Higher 61.0 75.6 62.6 75.9 56.6 74.6

Note: Passing a gatekeeper course is comdition taking the course. Students needezhrn a C or higher to be coded agfpassed a gatekeeper course.
Note: Developmental course levels were defined as followsingebavel-1: ENG04, reading level-2: ENGO5, writing level-1:@&N, writing level-2: ENGO3,
pre algebra: MTHO1, MTHO02, MTHO9, algebra I: MTHO3, algebra Il or higher: MTH04, MTHO5, MTHO06, and MTHO7.
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Table 7. Percentage of Students Successfully Attaining Different Educational Outcomes, by the Level of the First Developmental Course

Reading
No Developmental Course
First Course: Level-1
First Course: Level-2

Writing
No Developmental Course
First Course: Level-1
First Course: Level-2

Math
No Developmental Course
First Course: Pre-algebra
First Course: Algebra |

First Course: Algebra Il or Higher

All Students

Any Successful

Associate Degree

Outcome Certificate Associate Degree  and Transfer to 4yr  Transfer to 4yr
314 3.1 7.4 7.5 134
15.8 25 3.9 25 6.8
195 21 5.0 4.5 7.8
32.3 3.1 7.6 7.8 13.7
16.5 2.2 3.7 3.1 7.4
21.7 25 5.8 4.3 9.2
32.9 3.7 7.6 7.6 13.9
18.3 3.2 5.5 25 7.2
25.2 14 5.7 6.3 11.9
38.5 1.0 8.6 135 15.6
29.5 3.0 7.0 7.0 12.6

Note: Educational outcomes were coded exclusively based bigtiest credential completed (g students who earned botheatdicate and an associate degree
were coded as having earned an associate degree; also, silmeatsned a certificate and then transferred to a four-y&#uiion were coded as "transfer to 4yr").
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Table 8. Number of Terms Enrolled and Number of College-Level Credits Attempted and Completed,

by the Level of the First Developmental Course

Reading
No developmental course
First course: Level-1
First course: Level-2

Writing
No developmental course
First course: Level-1
First course: Level-2

Math
No developmental course
First course: Pre-algebra
First course: Algebra |
First course: Algebra Il or higher

All Students

Reading
No developmental course
First course: Level-1
First course: Level-2

Writing
No developmental course
First course: Level-1
First course: Level-2

Math
No developmental course
First course: Pre-algebra
First course: Algebra |
First course: Algebra Il or higher

All Transfer-Placed Students

All Students
Number of Number of Number of Percentage of
Terms Enrolled College-Level College-Level College-Level
Credits Attempted ~ Credits Completed ~ Credits Completed
4.4 36.3 28.2 67.6
4.5 28.2 20.4 55.7
48 324 23.8 59.3
4.3 36.8 28.7 68.3
45 21.7 20.0 55.7
4.7 33.7 24.9 61.4
4.0 34.8 27.3 68.7
4.7 305 22.4 58.9
4.9 37.2 27.8 63.7
55 48.6 37.9 70.0
4.4 355 27.4 66.3
Program Placement: Transfer
Number of Number of Number of Percentage of
Terms Enrolled College-Level College-Level College-Level
Credits Attempted ~ Credits Completed  Credits Completed

4.5 38.9 30.0 67.5
4.6 28.2 19.9 54.2
4.9 33.0 23.9 58.1
4.5 39.6 30.7 68.2
4.5 21.3 19.4 54.5
4.8 33.9 24.6 60.7
4.2 38.3 29.9 68.5
4.7 30.1 21.6 57.9
4.9 375 28.0 63.9
55 48.4 38.0 70.8
4.6 37.8 28.9 66.0

Note: Credits earned in courses numbered 10 or higher were considered college level, except for those with ELS or 81S\pref5o0.
For students placed in transfer programs, courses numbered 100 or above were considered college level. Students naggtaddo earn

of D or higher to complete attempted credits.



Table 9. Number and Percentage of Students Recommended to Take Developmental and
College-Level Courses, by Subject

Recommendation
Developmental College-Level Missing
N % total N % total N % total
Reading 4,163 17.4 11,046 46.1 8,767 36.6
Writing 5,896 24.6 9,239 38.5 8,841 36.9
Math 12,455 52.0 2,961 12.4 8,560 35.7

Note: Developmental recommendations were defined asvialieading: ENG04 and ENGO5, writing: ENGO01 and ENGO3,
math: MTHO1, MTHO2, MTHO3, MTHO04, MTHO05, MTHO6, MTHO7, and MTHO09.
Students in the decision zones were coded as being recommended to take developmental courses.
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Table 10. Recommended Placements for Reading, Writing, and Math, by College

Reading Writing Math
College-Level ~ Developmental Missing College-Level ~ Developmental Missing College-Level ~ Developmental Missing
College % % % % % %
A 31.2 10.2 58.5 21.0 18.5 60.5 54 37.1 57.6
B 0.3 12 98.5 0.2 13 98.5 0.2 2.2 97.7
C 42.9 22.3 349 320 320 36.0 184 433 38.3
D 574 32.7 9.9 55.6 34.6 9.9 185 722 9.3
E 0.2 0.7 99.2 0.2 1.0 98.8 0.0 15 98.5
F 57.8 243 179 40.3 40.3 194 7.1 76.1 16.8
G 25.3 148 59.9 25.6 15.1 59.3 8.7 331 58.2
H 55.3 22.8 22.0 45.8 32.1 22.1 15.1 67.5 174
| 333 17.0 49.6 25.2 20.3 54.5 6.3 43.1 50.5
J 723 10.2 175 43.8 38.7 17.5 148 772 8.0
K 55.6 19.3 251 41.2 33.0 25.8 13.7 52.3 34.1
L 52.8 14.8 324 41.7 26.1 323 231 53.1 238
M 50.9 24.3 248 41.6 336 24.8 15.8 63.1 212
N 371 215 414 311 28.0 40.9 10.1 44.6 453
0 53.2 229 239 49.0 27.1 239 18.1 54.4 2715
P 58.5 21.6 19.9 254 54.5 20.1 10.1 75.2 147
Q 48.8 125 38.7 21.7 338 385 16.9 46.5 36.6
R 43.9 18.2 37.9 454 16.7 379 15.6 514 331
S 50.9 218 27.2 33.7 33.7 326 5.2 67.4 274
T 22.3 17.3 60.4 19.0 20.8 60.2 24 38.8 58.8
u 30.8 114 57.8 20.1 15.8 55.0 7.3 36.5 56.2
\ 60.4 21.2 184 64.5 16.4 19.2 6.7 723 21.0
w 239 14.7 61.4 18.6 18.1 63.3 5.3 328 61.9
Total 46.1 174 36.6 385 24.6 36.9 124 52.0 357

Note: Developmental recommendations were defined as follows: reading: ENG04 and ENGO5, writing: ENG01 and ENG03, math: 204 TH03, MTHO04, MTHO5, MTHO6, MTHO7, and MTHO9.
Students in the decision zones were coded as being recommended to take developmental courses.
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Table 11. Comparison Between Developmental Courses Recommended and Taken, by Subject,

for Students Who Were Recommended to Take a Developmental Course

Reading
Writing

Math

Reading
Writing

Math

Exact Match
Took Recommended Took Another Did Not Take a
Recommended Developmental Course Developmental Course Developmental Course
N % % %
3,970 554 3.6 41.0
5,074 60.1 5.4 34.5
11,933 50.8 10.4 38.7
Flexible Match
Took Recommended Took Another Did Not Take a
Recommended Developmental Course Developmental Course Developmental Course
N % % %
4,163 56.0 3.7 40.3
5,896 62.9 4.7 324
12,455 51.7 10.0 38.3

Note: Exact matching procedure included only placement recommendations for specific courses; flexible matching procadiudealso i
recommendations in decision zones; students in decision zones were considered to match if they took a course above dedisimwzbee.
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Table 12. Number and Percentage of Students Recommended to Take Specific Levels of Developmental Courses,

by Subject, for Students Placed in Transfer Programs

Recommendation
Any Level Level-1 Level-2 Level-3
N N 9% total N 9% total N % total
Reading 2,306 876 38.0 1,430 62.0
Writing 3,427 1,719 50.2 1,708 49.8
Math 7,395 1,503 20.3 4,075 55.1 1,817 24.6

Note: Developmental course levels were defined as follows: reading level-1: ENGO04, reading level-2: ENGO5, writing levekl: ENG
writing level-2: ENGO3, pre algebra: MTHOMTHO2, MTHO9, algebra I: MTHO3, algebtkor higher: MTH04, MTHO05, MTHO06, and MTHQ
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Table 13. Percentage of Students Taking and Passing Gatekeeper Courses, by Developmental Recommendation and Course-Taking

All Students Program Placement: Program Placement:
Transfer Career Tech
Took Passed Took Passed Took Passed
Gatekeeper Gatekeeper Gatekeeper Gatekeeper Gatekeeper Gatekeeper

Developmental Reading

Not recommended 76.6 75.5 80.6 76.5 69.7 73.3

Recommended and took 55.1 73.8 58.7 75.3 50.1 711

Recommended but did not take 49.7 74.1 59.4 77.4 39.7 68.9

Missing recommendation 47.6 81.8 59.9 82.8 32.9 79.5
Developmental Writing

Not recommended 81.5 75.0 85.6 76.2 74.5 72.7

Recommended and took 53.9 75.3 56.7 76.7 49.8 72.7

Recommended but did not take 50.4 74.4 60.1 76.2 39.0 713

Missing recommendation 475 82.0 59.9 83.1 32.7 79.6
Developmental Math

Not recommended 74.8 77.5 76.7 77.2 69.9 78.5

Recommended and took 30.7 71.9 30.3 74.4 317 67.0

Recommended but did not take 345 67.9 33.7 72.3 35.2 63.7

Missing recommendation 28.3 75.1 36.9 76.5 18.7 72.1

Note: Passing a gatekeeper course is conditional on taking the course. Students needed to earn a C or higher to bergpgedsesitagatekeeper course.
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Table 14. Percentage of Students Successfully Attaining Different Educational Outcomes,
by Developmental Recommendation and Course-Taking

Any Successful Associate Degree
Outcome Certificate Associate Degree  and Transfer to 4yr  Transfer to 4yr

Developmental Reading

Not recommended 294 1.9 6.9 7.3 13.3

Recommended and took 17.7 1.6 3.8 4.2 8.2

Recommended but did not take 22.3 3.0 5.0 4.0 10.3

Missing recommendation 34.3 4.7 8.3 7.9 13.4
Developmental Writing

Not recommended 30.3 1.7 7.2 7.7 13.7

Recommended and took 18.6 15 4.2 3.9 8.9

Recommended but did not take 25.0 3.8 53 5.2 10.7

Missing recommendation 34.3 4.7 8.3 7.9 13.4
Developmental Math

Not recommended 46.6 14 11.3 15.0 19.0

Recommended and took 23.6 15 55 5.9 10.7

Recommended but did not take 254 3.0 6.4 4.3 11.7

Missing recommendation 31.1 49 7.1 6.6 12.5
All Students 29.5 3.0 7.0 7.0 12.6

Note: Educational outcomes were coded exclusively based on the highest credential completed (e.qg., students who eeenéfechtatiand an associate degree
were coded as having earned an associate degree; also, students who earned a certificate and then transferred tettditioryweararcoded as "transfer to 4yr").
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Table 15. Number of Terms Enrolled and Number of College-Level Credits Attempted and Completed,

by Developmental Recommendation and Course-Taking

Developmental Reading
Not recommended
Recommended and took
Recommended but did not take
Missing recommendation

Developmental Writing
Not recommended
Recommended and took
Recommended but did not take
Missing recommendation

Developmental Math
Not recommended
Recommended and took
Recommended but did not take
Missing recommendation

All Students

Developmental Reading
Not recommended
Recommended and took
Recommended but did not take
Missing recommendation

Developmental Writing
Not recommended
Recommended and took
Recommended but did not take
Missing recommendation

Developmental Math
Not recommended
Recommended and took
Recommended but did not take
Missing recommendation

All Transfer-Placed Students

All Students
Number of Number of Number of Percentage of
Terms Enrolled College-Level College-Level College-Level
Credits Attempted ~ Credits Completed  Credits Completed
4.6 38.3 28.9 65.5
4.7 30.6 221 55.8
3.9 29.2 213 58.3
4.2 34.6 28.1 717
4.7 39.9 30.1 66.1
4.6 30.2 22.0 57.4
3.8 29.7 224 59.6
4.2 34.6 28.1 71.8
5.2 49.7 40.0 74.8
4.9 35.9 26.6 61.4
3.9 325 244 63.1
39 32.0 254 69.5
4.4 35.5 27.4 66.3
Program Placement: Transfer
Number of Number of Number of Percentage of
Terms Enrolled College-Level College-Level College-Level
Credits Attempted ~ Credits Completed ~ Credits Completed

4.6 394 29.6 65.4
4.8 314 22.5 55.4
4.1 313 229 58.6
4.5 38.6 31.0 715
4.7 411 30.8 66.2
4.7 305 22.0 574
4.0 31.9 23.9 594
4.5 38.7 311 71.6
5.2 50.4 40.6 74.8
5.0 36.5 27.0 61.9
4.0 34.0 25.0 62.1
4.1 35.3 27.6 68.5
4.6 37.8 28.9 66.0

Note: Credits earned in courses numbered 10 or higher weiiderascollege level, except for those with ELS or BKS prefix s’ TH50.
For students placed in transfer programs, courses numbered didfverwere considered college level. Students needechta geade

of D or higher to complete attempted credits.
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Table 16. Percentage of Students with Reported Placement Test Scores, by Subject

Reading Writing Math Reading Reading
and Writing Writing, and Math

All Students 63.4 63.2 64.3 62.9 56.3
Program Placement

Transfer 66.1 65.9 67.9 65.5 58.4

Career Tech 59.8 59.6 59.3 59.2 53.5
High School Dual Enroliment

Yes 425 42.1 46.8 41.4 35.5

No 65.5 65.4 66.1 65.0 58.4
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Table 17. Percentage of Students Taking Developmental and Gatekeeper Courses,

by Test Score Quartiles

Reading Test Score
4th Quartile
3rd Quartile
2nd Quartile
1st Quartile

Writing Test Score
4th Quartile
3rd Quartile
2nd Quartile
1st Quartile

Pre-Algebra Test Score
4th Quartile
3rd Quartile
2nd Quartile
1st Quartile

Algebra Test Score
4th Quartile
3rd Quartile
2nd Quartile
1st Quartile

College Algebra Test Score

4th Quartile
3rd Quartile
2nd Quartile
1st Quartile

Recommended Took Took
Developmental Developmental Gatekeeper

0 0.5 815
0 1.7 77.2
18.6 14.5 70.7
95.2 58.9 50.8
0 25 85.3
8.3 11.0 81.5
79.9 49.0 66.7
90.4 65.8 46.7
100.0 61.8 30.9
100.0 64.6 27.1
100.0 70.6 16.8
96.8 717 13.1
26.2 31.3 64.7
97.7 62.7 43.0
100.0 66.4 25.6
100.0 60.2 20.3
0.0 3.1 74.6
0.0 11 74.4
5.4 18.2 78.3
34.9 41.1 61.1

Note: The first quartile refers to the one fourth of test takers with the lowest scores in the given subject area.
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Table 18. Correlations Between Placement Test Scores and Successful Completion of
Developmental and Gatekeeper Courses

All Transfer Career Tech

Correlations Between:
Reading Test Score and

Passing Developmental Reading 0.05 0.03 0.09

Passing Gatekeeper English 0.03 0.02 0.05
Writing Test Score and

Passing Developmental Writing 0.08 0.09 0.06

Passing Gatekeeper English 0.04 0.03 0.04
Pre-Algebra Test Score and

Passing Developmental Math 0.09 0.12 0.03

Passing Gatekeeper Math 0.14 0.13 0.13
Algebra Test Score and

Passing Developmental Math 0.22 0.23 0.19

Passing Gatekeeper Math 0.09 0.03 0.15
College Algebra Test Score and

Passing Developmental Math 0.08 0.10 -0.02

Passing Gatekeeper Math 0.06 0.08 -0.01
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Table 19. Percentage of Students Successfully Attaining Different Educational Outcomes, by Test Score Quartiles

Any Successful Associate Degree
Outcome Certificate Associate Degree  and Transfer to 4yr Transfer to 4yr

Reading Test Score

4th Quartile 33.6 1.9 8.0 8.9 14.8

3rd Quartile 28.8 2.0 6.5 7.1 13.2

2nd Quartile 25.7 1.7 6.3 6.2 11.6

1st Quartile 19.1 2.3 4.0 3.7 9.1
Writing Test Score

4th Quartile 33.8 13 8.6 9.7 14.2

3rd Quartile 29.7 21 6.9 7.1 135

2nd Quartile 24.9 2.1 5.1 5.7 12.0

1st Quartile 18.3 2.3 4.1 3.2 8.6
Pre-Algebra Test Score

4th Quartile 26.4 2.2 7.1 51 11.9

3rd Quartile 19.3 2.4 5.7 4.1 7.2

2nd Quartile 16.6 2.2 4.0 2.3 8.2

1st Quartile 14.9 2.8 3.6 1.4 7.1
Algebra Test Score

4th Quartile 42.0 1.7 11.9 13.6 14.8

3rd Quartile 314 2.3 9.3 7.8 12.0

2nd Quartile 23.7 1.8 5.3 4.3 12.3

1st Quartile 19.0 3.1 5.6 2.6 7.8
College Algebra Test Score

4th Quartile 53.9 1.0 14.0 19.2 19.7

3rd Quartile 49.5 1.0 13.0 15.8 19.6

2nd Quartile 47.3 1.5 11.8 13.3 20.7

1st Quartile 32.6 21 8.4 10.0 121
No Test Score Available 325 5.6 7.6 6.7 12.6
All Students 29.5 3.0 7.0 7.0 12.6

Note: First quartile refers to the one fourth of test takers with the lowest scores in the given subject area.
Note: Educational outcomes were coded exclusively based bigtrest credential completed (e.g., students who earned bettifigate and an associate degree
were coded as having earned an associate degree; also, students who earned a certificate and then transferred tcsttétionyearércoded as “transfer to 4yr").
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Table 20. Number of Terms Enrolled and Number of College-Level Credits Attempted and Completed,
by Test Score Quartiles

Number of Number of Number of Percentage of
Terms Enrolled College-Level College-Level College-Level
Credits Attempted Credits Completed Credits Completed

Reading Test Score

4th Quartile 4.7 41.4 31.8 69.2
3rd Quartile 4.6 38.3 28.6 64.4
2nd Quartile 4.5 35.6 26.6 62.8
1st Quartile 4.3 29.0 21.0 56.2
Writing Test Score
4th Quartile 4.8 42.1 324 68.8
3rd Quartile 4.6 39.9 29.8 66.0
2nd Quartile 4.5 34.4 25.4 61.4
1st Quatrtile 4.2 27.7 20.1 55.9
Pre-Algebra Test Score
4th Quartile 4.5 35.5 26.5 64.5
3rd Quartile 4.6 33.1 24.7 61.8
2nd Quartile 4.1 27.1 19.1 55.7
1st Quatrtile 4.3 24.8 17.2 55.4
Algebra Test Score
4th Quartile 5.0 47.2 38.2 73.2
3rd Quartile 4.9 42.3 32.5 66.1
2nd Quartile 4.6 35.2 25.4 60.8
1st Quartile 4.1 28.0 20.4 57.3
College Algebra Test Score
4th Quartile 5.0 51.7 42.4 77.2
3rd Quartile 4.6 48.8 38.3 73.9
2nd Quatrtile 4.9 48.1 39.8 76.5
1st Quatrtile 5.1 44.7 35.0 69.7
No Test Score Available 3.8 31.4 25.5 71.1
All Students 4.4 355 27.4 66.3

Note: All credits numbered above 10 were considered college level, except for those with ELS or BKS prefix and MTH50.
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Appendix B: Figures

Figure 1. Predicted Probability of Taking and Passing Gatekeeper
English, by the Level of the First Developmental Reading Course,
for Students Placed in Transfer Programs
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Figure 2. Predicted Probability of Taking and Passing Gatekeeper
English, by the Level of the First Developmental Writing Course,
for Students Placed in Transfer Programs
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Figure 3. Predicted Probability of Taking and Passing Gatekeeper
Math, by the Level of the First Developmental Math Course,
for Students Placed in Transfer Programs

. 9)): ;<Mit+=+-H<*? B @<33+H<M++=+- H<*?

"&

1"%

"$ -

"#
!

0% +).+ 0,).4 12:3*  0,).+ 12:3* 0,).+ 12:3*

4)5-3+6@ -+ 4)5-3+6F >+E-<G 4)5-3+6F >+E-<GG
<>+E< <,/ <E)8+

A+8+.)=B+*< . H<*?

63



Figure 4. Completion of Developmental Courses, for Students Recommended To
Take Different Levels of Math

A. Students Referred to Level-3 Math (Algebra Il or Higher)

Completed:

24.2%

Level 3 (N)
1,817

Did not enroll/ pass:
75.8%

B. Students Referred to Level-2 Math (Algebra I)

Completed:
21.6%

Pass Level 3

Did not enroll/ pass:

Level 2 (N) 19.5%
4,075

Did not enroll/ pass:
58.9%

C. Students Referred to Lel-1 Math (Pre-Algebra)

v Completed:
—7 10.3%

Level 3
Pass
Did not enroll/ pass:
Level 2 A 13.0%
Pass {0 T
Level 1 (N) Did not enroll/ pass:
1,503 26.0%

Did not enroll/ pass:

50.8%

Note: The rates are for students placed in transégrams. Developmental course levels were defined as
follows: level-1 math: MTHO1, MTHO2, and MTHORvel-2 math: MTHO3, and level-3 math: MTHO4,
MTHO5, MTHO6, and MTHO7. Students in the decision zones were coded as being recommended to take
developmental courses.
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Figure 5. Completion of Developmental Courses, for Students Recommended To
Take Different Levels of Reading and Writing

A. Students Referred to Level-2 Reading and Writing

Completed:
Reading:41.2%
Writing: 42.6%

Level 2
Reading (N): 1,430
Writing (N): 1,708

Did not enroll/ pass:
Reading: 58.8%
Writing: 57.4%

B. Students Referred to Level-1 Reading and Writing

Completed:
Reading: 20.2%
Writing: 23.6%

Did not enroll/ pass:
Reading: 32.5%
Writing: 28.6%

Level 1
Reading (N): 876
Writing (N): 1,719

Did not enroll/ pass:
Reading: 47.3%
Writing: 47.8%

Note: The rates are for students placed in transégrams. Developmental course levels were defined as
follows: reading level-1: ENGO04, reading levelENGOS5, writing level-1: ENGO01, and writing level-2:
ENGO3. Students in the decision zones were coded as being recommended to take developmental courses.

65



Figure 6. Percentage of Students Enrolling in and Completing Developmental Courses,
by Subject and Level of the Recommended Developmental Course
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Not&he rates are for studentspéd in transfer programs.
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Figure 7. Percentage of Students Enrolling in and Completing Gatekeeper Courses,
by Subject and Level of the Recommended Developmental Course

Reading
Total 41% | 14%
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Math
Total 69%

£ Level 3 37% [ 16%
E |
8
& Level 2 75%

Level 1 88%

\
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ONot enrolled ONot passed MEPassed

Note: The rates are for studeptaced in transfer programs.
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Figure 8a. Predicted Probability of Passing Developmental Reading
and Gatekeeper English, by Reading Test Score Quartiles,
for Students Placed in Transfer Programs
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Figure 8b. Predicted Probability of Passing Developmental Writing
and Gatekeeper English, by Writing Test Score Quartiles,
for Students Placed in Transfer Programs
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Figure 9a. Predicted Probability of Passing Developmental
and Gatekeeper Math, by Pre-Algebra Test Score Quartiles,
for Students Placed in Transfer Programs
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Figure 9b. Predicted Probability of Passing Developmental
and Gatekeeper Math, by Algebra Test Score Quartiles,
for Students Placed in Transfer Programs
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