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ABSTRACT

BRADLEY EARL BOSTIAN. Avoiding remedial education: Academic effects on
college transfer students. (Under the direction of DR. RICHARD G. LAMBERT)

The purpose of this study was to determine the extent and academic
effects of remedial avoidance by transfer students. There has been little or no
study of the degree to which two-year college students avoid required remedial
coursework by transferring to a four-year institution. This study sought to
determine the frequency and nature of that avoidance by following two cohorts
from a large, multi campus urban/suburban community college to its neighboring
suburban research university. Some avoidance was expected, but without
significant differences by student characteristics. Academic effects consisted of
course, program, and overall grades; progress and persistence toward
graduation; and degree completion rates. Since transfer students are already a
highly selective group of successful students, no statistically significant academic
success differences were expected between students who avoided remedial
courses and those who didn't. Remedial avoidance was found, within the range
predicted. Students who avoided remedial coursework differed by age and
academic characteristics from other remedial transfer students at the community
college. Propensity score matching was used to match remedial avoiders and
takers. No statistically significant differences between these two groups were

found in academic success variables measured at the transfer university.



iv

ACKNOWLEDGMENTS

| would like to thank my advisor, Dr. Richard Lambert, for his wise and
patient help in turning a good question into a practicable study. In addition, |
appreciate the assistance and advice of Dr. Grace Mitchell, Dr. Kent Curran, and
Dr. Chuang Wang. Thanks also to Dr. Terri Manning whose initial question it
was, and to Paul Earls, Jennifer Hill, and Dr. Steve Coppola who spent many
hours securing the necessary data. Thanks also to the many researchers and
educators who generously answered my endless questions and helped me to
better understand the issues involved: Hunter Boylan, Michael Kirst, Clifford
Adelman, Briget Terry Long, Edith Lang, Hilda Barrow, Bobbie Everett, Chris
Jepsen, Juan Carlos Calcagno, Isaac McFarlin Jr., Josh Angrist, and many,
many others. Thanks to my wife Patricia and to Dr. Bob Algozzine for their help
with the writing, and to the faculty and staff of the University of North Carolina,
who have created such a meaningful degree program for professional educators.
Thanks also to Central Piedmont Community College for its continued support of
learning at all levels. A special thank you goes to my family, without whom this

project would never have been possible.



TABLE OF CONTENTS

LIST OF FIGURES

LIST OF TABLES

CHAPTER 1: INTRODUCTION

CHAPTER 2: LITERATURE REVIEW

CHAPTER 3: METHODOLOGY

CHAPTER 4: RESULTS

CHAPTER 5: DISCUSSION

REFERENCES

vi

Vi

21

79

93

110

120



LIST OF FIGURES

FIGURE 1: Remedial placement flowchart.

FIGURE 2: Predicted Probabilities for Remedial Avoidance for
Observed Groups: Remedial Avoiders (1) and Takers (0).

vi

83

105



LIST OF TABLES

TABLE 1: Progress by 2004 of TYCC students placing in Math
050 1999-2002.

TABLE 2: Relationship of remedial courses to mean time-to-
degree in years.

TABLE 3: Predictor variable mean differences between remedial
avoiders and takers before and after one-to-one greedy
matching.

TABLE 4: Registration and testing status by transfer student cohort.

TABLE 5: Remedial requirement status for transfer students.

TABLE 6: Remedial English requirement status for transfer students.

TABLE 7: Remedial math status for transfer students.
TABLE 8: Remedial reading status for transfer students.

TABLE 9: Testing, remedial, and avoidance status for transfer
students.

TABLE 10: Demographics and TYCC associates degree status of
transfer students by remedial status.

TABLE 11: Age and student academic characteristics by avoidance
status.

TABLE 12: Numbers and percentages of transfer students earning a
program GPA (or not) by remedial status.

TABLE 13: Demographics and TYCC associates degree status of
study transfer students by remedial status.

TABLE 14: Student age and academic characteristics of study
transfer students by remedial status with ANOVA.

TABLE 15: TYCC predictor variables for logistic regression with
remedial avoiding or taking as outcome variable.

vii

31

52

90

94

95

95

95

95

97

98

100

101

102

103

104



TABLE 16:

TABLE 17:

TABLE 18:

TABLE 19:

Logistic regression analysis of remedial avoidance status
as a function of demographic and academic variables:
Remedial avoiding vs. taking.

LRU outcome variables for means comparisons and
chi-square analysis as a function of remedial avoidance
status.

LRU graduation during study period rate comparison by
remedial avoidance status with chi-square test.

Means comparison of LRU academic outcome variables
by remedial avoidance status with t-tests.

viil

106

107

108

108



CHAPTER 1: INTRODUCTION

The Nature of the Problem

The purpose of this study was to determine the extent and academic
effects of remedial avoidance by students who transfer from a two-year to a four-
year institution. For the purposes of this study, the large, urban/suburban, multi-
campus community college is identified as Two Year Community College
(TYCC), and the large, suburban, mainly commuter research university is called
Large Research University (LRU).

Remedial and developmental education are often distinguished, with
remediation representing the increase of student skill levels and developmental
education representing a broader development of student academic abilities
(Payne and Lyman, 1996). According to the National Center for Developmental
Education (2007), developmental education supports both academic and
personal growth, and goes beyond classroom teaching to include tutoring as well
as counseling and advising. The National Association of Developmental
Education (1998) echoes this broader definition and grounds the approach in
learning theory and developmental psychology, promoting education and support
to meet the needs of all learners.

Clifford Adelman (1996) defines remediation more practically by

examining the transcripts of 2.45 million students in a ten-year longitudinal study



of 1982 high school graduates. Thus he includes math courses up to and
including intermediate algebra, English and reading courses labeled
developmental, basic or tutorial, and ESL courses. In fact, remediation is more
properly defined as any college course designed to prepare students for entry
level college courses. Courses of this kind exist in virtually every subject,
including subject areas such as chemistry, biology, foreign languages,
keyboarding, computer and technology skills, and general academic sKills.

However, philosophical distinctions about the purposes, scope, or desired
outcomes of remedial education lie beyond the scope of this quantitative study.
Therefore, for the purposes of this study, no distinction has been made between
remedial and developmental education. Only the term remedial education is
used, and represents the system of math, reading, and English courses designed
to prepare under-prepared students for college success, at TYCC and LRU.
Remedial (especially Developmental) education is designed to prepare students
with academic, study, and personal skills necessary for completing courses with
a C grade or better, and achieving broader educational goals, especially toward
and through the completion of certificates, diplomas and degrees. Henceforth,
the term success indicates academic success in the above sense.

Whatever its philosophical underpinnings, remediation is an expensive
part of the educational pipeline, costing public colleges and universities more
than a billion dollars annually (Breneman and Haarlow, 1998). In 1985, when
Tennessee mandated remediation, it created a significant rise in remedial

enroliments and concomitant costs (Van Allen & Belew, 1992), stirring a debate



that persists to this day. Some major four-year university systems have ended
their remedial programs, and cost is one of the reasons in addition to a
philosophical objection to the need to re-prepare students for college work. More
recently, legislators in Tennessee and other states have gone so far as to
contemplate removing remediation even from two-year colleges.

Regardless, remediation is and will continue to be an extensive part of the
educational pipeline. A National Center for Education Statistics study in 1996
determined that remediation could be found all two-year colleges and four fifths
of public four-year institutions (Long, 2005). According to U.S. Department of
Education statistics (Adelman, 2005), 61% of 1992 twelfth graders who first
attended a community college required at least some remediation, compared
with 64.5% of students who only attended a community college (Adelman,
2006a). The figure is lower for students at four-year colleges, but difficult to
estimate. One common figure—even quoted by President Bush and Education
Secretary Spellings—is 40% (Spellings, 2006; “The Condition of Education,”
2001), but according to Clifford Adelman (2006a), this figure is not supportable.
Of the 1992 twelfth graders, 25% of students starting at four-year institutions
required some remediation, compared with 33% of students who ever attended a
four-year college. National Center for Education Statistics figures (Lewis & Farris,
1996) show that in 1995 at four-year private institutions, 13% of students took a
remedial course in their first year in 1995, compared with 22% for students at

four-year public institutions.



Approximately one third of two-year college students will transfer to four-
year institutions (Romano & Wisniewski, 2003), and while remedial education
policies should be designed as part of a seamless pipeline—in other words an
integrated K-16 or p-20 system (Venezia, Callan, Finney, Kirst, & Usdan, 2005;
Kazis, 2004), that doesn't happen in practice. As an example, Two Year
Community College (TYCC) uses AccuPlacer's Arithmetic and College Algebra
tests for math placement, plus the Sentence Skills and Reading tests for English
and reading placement. As the primary transfer institution for TYCC students,
Large Research University (LRU) uses a homegrown math placement vehicle,
and does not assess or remediate students in reading or English, relying instead
on entrance requirements.

Remedial placement is meant to set students on a path of preparation for
college courses. Unfortunately, it can also have the effect of creating a gauntlet
through which many students fail to pass. In addition to positive effects,
remediation could therefore also have negative effects such as the gauntlet effect
(of increasing costs by adding extra time and money to a course of study), or a
stigma effect (of lowering motivation or expectations). It is likely that some
students avoid remedial requirements; therefore this study sought to determine if
significant numbers of students avoid their required TYCC remediation by

transferring to a four-year university without the same remedial requirements.
Background

In a nutshell, the problem this study investigated is this: since remediation

in math, reading, and English is of at least some value for students; since



remediation is considered necessary regardless of value; since TYCC and LRU
do not closely communicate or collaborate in terms of remedial policies and
curricular integration within and across courses; since students are not tracked
from level to level; and since far too little is known about the academic effects of
remedial placement on transfer students, this study tracked students from a two-
year to a four-year college, comparing academic effects of those students who

did or did not participate in required remediation at TYCC.
The Value of Remediation

A great deal of effort has been put into measuring the cost, scope, and
effectiveness of remedial education in college. (For ease of use, the term
"college" has been used whenever the nature of the institution of higher
education is non-specific and includes both colleges and universities.) One
reason for this focus on cost and scope is the fact that remedial education has
value. It is effective—at least to some degree. Several of the most respected
practitioners and researchers have shown that remedial education is worthwhile,
and that completers do at least as well as students who did not require
remediation in the first place. In fact, remedial students doing as well as non-
remedial students is a standard definition of a desired outcome; it is used as a
state accountability measure in the North Carolina Community College System—
a measure that the system as a whole met, and that 45 of the 58 NC community
colleges met for 2004-2005 (2006). In a large Ohio study, remediation was
shown to lower drop out rates and downward transfers, and increase rates of

bachelor's degree completion (Bettinger & Long, 2005). Clifford Adelman (2005)



has found that for community college students of traditional age, remediation by
itself (as a dichotomous variable: no courses versus at least one course) does
not significantly affect either likelihood of transferring or two-year degree

completion rates.

This is good news, since the goal of remediation is to leave students
prepared for college level work as if they had not needed remediation in the first
place. It should remove whatever academic characteristics were initially used to
distinguish remedial from non-remedial students.

So, evidence of remedial effectiveness does exist for students who take or
complete remedial coursework. But these studies often involve simple
comparisons that fall victim to selection bias or other methodological flaws
(Boylan & Saxon, 1999; O’Hear & MacDonald, 1995). Researchers openly admit
the inherent limitation of comparing performance in a non-scientific study, where
participants are neither randomly assigned nor even equivalent in terms of
motivation, instructional treatment, background, or skill level. And there is also
evidence of a different effect: a strong association between number of remedial
courses required and negative academic outcomes, including lower grades and
non-completion of degrees (Armstrong, 1999; Adelman, 1996). On the other
hand, the same data can be used to draw a more positive picture. Students
taking at least five remedial courses graduated at 58% the rate of students who
didn’t need any remediation, while students only taking two courses graduated at
almost 75% as often (Merisotis & Phipps, 2000). Considering the presumed

lower skill level of these individuals, remediation could be seen as an effective



college preparation program, and the so-called gauntlet effect might be no more
than an acknowledgment that some students begin with far more academic
challenges. And according to McCabe (2000), after remediation, student course
success rates are equivalent to those of non-remedial students.

Fortunately, research has progressed over time, and after many years and
many contradictory findings, a picture is starting to emerge. In 1988, Alfred and
Lum concluded that there was not enough evidence to assess the effectiveness
of remedial education. Studies have measured the effectiveness by looking at
performance in the remedial and subsequent courses, persistence, and
graduation rates (Koski & Levin, 1998). Remedial students have been less
successful than non-remedial students in many studies (such as Seybert &
Stoltz, 1992). But those studies typically do not take into account factors like
student motivation, either negatively in the case of drop-outs, or positively in the
case of those most likely to persist or succeed. A study done at Sinclair
Community College (Office of Institutional Planning and Research, 1994) found
that of the four groups studied (needed no remediation, took none of it, took
some of it, or took all of it), students who took all recommended courses
experienced the greatest success. This is natural; these students swam the
farthest upstream. Highly motivated course-completers can be said to have fewer
inherent challenges.

While Alfred and Lum (1988) found a negative effect on remedial and
subsequent course grades for students in voluntary remedial programs, they as

well as Boylan, Bliss, and Bonham (1997) found a positive effect for persistence



and graduation rates for students in mandatory remedial programs. Students who
make the choice to remediate are different than students who are forced to
remediate, or who choose not to remediate. Further, students who choose not to
remediate are probably also made up of various populations: some who are
intentionally streamlining their program, some who are simply avoiding extra
work, some who are ignorant of the costs and benefits, and some who believe
that they will have difficulty in any math or English course and so are avoiding
them in general.

One thing that could help is a conjunction of good quantitative and
qualitative studies. As has been mentioned before, studies into the effects of
remedial education have been imperfect and not dispositive. According to O'Hear
and MacDonald (1995), 76.9% of research from 1985 to 1995 is quantitative and
most (70%) of that is methodologically insufficient. Because of the whirlwind of
interacting variables, good qualitative studies could help provide better
explanations of quantitative results. For example, in this study, one of the central
questions was whether students avoided remediation by transferring. Follow-up
surveys and interviews were not possible, but might have shed important light in
the intentionality of the observed avoidance behavior.

With or without such a conjunction of good quantitative and qualitative
studies, a central part of the problem of assessing the academic effects of
remediation is how to separate the various opposing effects. There is a proposed
negative effect of attrition. Attrition increases as the length of time and number of

required courses increase. To take an extreme case, if all the benefits of a



college degree (money, status, social engagement, self-esteem, knowledge,
skills, and entrance into a chosen career) could be conferred by the taking of a
single semester-long course, the attrition rate would be almost nil. If these same
benefits could only be gained by thirty years of intensive study, attrition would
likely be close to 100%. Remedial programs add required courses and semesters
of time to a student’s course of study, and thereby place a drag on student

academic success.

There is a positive flipside effect of attrition: as in salmon, where those
who make it up the rivers and into the spawning grounds are by their nature the
strongest and fittest to reproduce, those who make it through a remedial program
are by definition those students best equipped to succeed academically.
Academic success in college is predicted by many factors, some of which
outweigh the content skill levels we use to place students into remedial programs

(Armstrong, 1999).

To an extent, remedial students may also possess other characteristics
that predict less academic success in college: certain demographic, situational
and dispositional characteristics. According to a study by Armstrong (1999),
demographic factors that can significantly affect academic outcomes include
racial or ethnic group, sex, age, learning disability, and being a native or non-
native speaker of English. Significant situational variables include time (during
the day) of attendance, marital status, employment hours per week, number of
dependents, and importance of college to people close to the student. Significant

dispositional characteristics include high school education, years out of school,
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years of high school English, grade in last English class, high school GPA,
highest level of math completed, grade received in last math, years since last
math, most important educational goal, high school quality, and importance of
college to the student. And yet, as predictors, each one of these is dwarfed by
the predictive value of the instructor ID (the identity of the instructor). It would be
virtually impossible to design a study that took into account every possible
interaction between these background variables and the treatment variable under
examination.

In addition, there is a positive correlation between skill level and success.
Remedial students have by definition (mainly via placement testing)
demonstrated lower skill levels in math, reading and/or English. Lesser skills
predict lesser success (Michaelides, 2005). That means their skill level has to be

considered, even though that too interacts with the other variables.

Finally, there is the positive effect of the remediation itself. Students in
remedial courses learn content and general study and success sKills that help to
prepare them for college success. This is the reason we have remediation in the
first place. The academic effects of remediation should be positive—except that
remediation also interacts with factors that might cause attrition. A longer or
shorter, or more or less compressed course of study might increase or decrease
a student's "momentum” (Adelman, 2005) toward a degree. And most often,
degrees are the ultimate goal for remedial students. As Adelman (2006a, p. xv)

puts it, "The core question is not about basic 'access' to higher education. It is not

about persistence to the second term or the second year following postsecondary
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entry. It is about completion of academic credentials—the culmination of
opportunity, guidance, choice, effort, and commitment."

Suffice it to say, screening out relevant factors to determine their precise
effect on the value of remediation is no simple matter. Therefore, this study
sought only to measure the extent of remedial avoidance, and its academic
effects as complex wholes, parsed only by degree of remediation, or
demographic variables, but not the potentially conflicting individual effects. For
example, no attempt was made to weigh the effects of instructor differences, or
account for institutional reform efforts, or changes in technology and delivery, or
to include differences due to term of enroliment—all of which can affect outcome
measures, in fact significantly so. Armstrong (1999) has shown that individual
instructors yield the largest difference in student outcomes. Adelman (2006a) has
shown that students taking courses during summer term experience greater
academic success. That's a matter of self-selection by students, but there is also
a weeding out factor from Fall to Spring that raises Spring GPAs and the rate at
which students have taken important prerequisite courses. Ideally, significant
program effects will be powerful enough to maintain their visibility in spite of
these and many other confounding variables, but realistically speaking, even a
truly experimental study will fall victim to similar kinds of unavoidable
confounding.

The Necessity of Remediation
While all acknowledge the huge scope of remediation, not everyone

agrees about the true extent of the need for remediation, its value, and what
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remediation says about the level of preparedness of students. A 2006 report by
ACT ("Crisis at the core: Preparing all students for college and work") claims that
of the 1.2 million students taking ACT 2003-2004, only 22% were prepared in all
three areas of math, science, and English. Only 26% were prepared in math.
Adelman (2006a) takes issue with the emphasis on test scores, especially as a
driver of college Algebra grades. In his view, curriculum, not test scores, is the
independent variable more responsible for success in college. The problem is,
another ACT (2006) report shows that even among students who took the core
curriculum for college bound students recommended by the 1983 National
Commission on Excellence in Education (4 years of English; 3 years of
mathematics; 3 years of science; 3 years of social studies; and one-half year of
computer science), only 26% met all the preparedness benchmarks (that is,
having a 75 percent chance of earning a course grade of C or better, or a 50
percent chance of earning a B or better, in each subject area). So the question
isn't simply, are students taking and passing the high school courses deemed
necessary for success in the college courses they will need, but also, are these
core courses adequately preparing students for college level work, and do
placement tests adequately measure what they purport to measure?

In an ideal world, placement tests would adequately predict college
success, high school students would take the additional recommended courses,
and high schools would make certain that the courses were of sufficient quality to
prepare the students for college level work. Even then, remediation would likely

be a big business. Today, with so many of our citizens expected to attend
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college, a certain proportion of under-prepared students is to be anticipated. This
includes older (30+) adults who may have dropped out of school to work in
factories that are now closing—or those who are changing careers and simply
need to refresh academic skills that have grown rusty.

Community colleges take all comers, including those whose last formal
education was decades prior. However, having a preponderance of high school
students graduate without being ready for college, even based on test scores
alone, can only be evidence of a problem, either with high school education itself,
or with some conflicting standards of expectation between the high school and
college levels, or with the sheer inability of schools to get students to engage
meaningfully in the required work, or to hold them accountable for not engaging.
Regardless, remediation in America goes back to Harvard in the 17" century
(Merisotis & Phipps, 2000), and it has remained a problem ever since. The most
sensible goal is to understand and reduce the problem.

The current rate of students needing remediation is “unacceptable”
according to the Spellings report on higher education (2006). That report also
calls for all fifty states to align high school graduation standards with those of
colleges and employers to close what it calls an “expectations gap” (p. 1). It also
asks that institutions of higher education work more closely to provide a clearer,

more successful path to completion.

To determine the extent of the need for remediation, bridging the chasm

between high schools and higher educational institutions must be the clarion call
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of organizations, politicians, researchers, administrators, business leaders,
parents and students.
The Need for Collaboration

As a consequence of the discrepancy between high school preparation
and college/workplace readiness, and concurrently because remediation is being
pushed out of four year colleges downward into two-year colleges and from there
into high schools (Merisotis & Phipps, 2000), there is a groundswell of support for
greater integration from preschool through graduate school (p. 20). There are
also many programs designed to reduce the need for remediation among college
students, and to generally ease the transition between grade school learning and
college learning, such as Achieve, Inc., and the American Diploma Project.

Grade schools and colleges typically do collaborate at the program level,
with Carl D. Perkins grants, CCTI (College and Career Transitions Initiative),
Tech Prep and College Experience programs, Early and Middle Colleges. In spite
of these efforts, the two systems often neither collaborate nor even communicate
in terms of curriculum differences more specific than courses (Kirst, 2001). Partly
because of this lack of communication, there is also a perception gap concerning
the adequacy of preparation for college between high school and college
educators (Sanoff, 2006). Many high school teachers believe their students to be
well-prepared for college writing and math, while fewer college faculty members
share that assessment. There is also a perception gap between student

expectations and outcomes about college. In California, for example, 72% of
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students in community colleges expect degree completion, and 23% actually

complete a degree (Kirst, 2005).

Further complicating this problem, two- and four-year colleges mirror this
same lack of collaboration, articulating courses but not further integrating
curriculum, environment, philosophy, or policies. It is hard to design effective
remediation without a careful integration of the education that students are being

remediated from and further prepared for.
The Need to Know More

We don’t have enough knowledge about college students in general, let
alone community college, remedial, and transfer students and the paths they
take from level to level. Even the most basic national information about students
is difficult to obtain, because there is to date no comprehensive system of
student record data transfer and storage. As a result, many widely published
figures are flat wrong (Adelman, 2006b).

Michael Kirst (2006) put it this way: "In sum, we do not accurately know at
the national and state levels how many students need remedial education, what it
costs, how many take it, how many complete it successfully, and what happens
to those students after they complete those courses."

As far as persistence to degree, it has been widely reported—even
announced by President Bush, that a mere 18% of ninth graders will obtain a
college degree within ten years, but according to Adelman (2006b), there has
never been a national longitudinal study of ninth graders. His best guess is that

35% will attain a degree. But remedial students earn significantly fewer credits



16

(2005). On the other hand, those with the same number of credits as non-
remedial students have the same likelihood of attaining a degree. To clarify the
possible effects of remediation by remediation type and student sub-population,
he recommends "rigorous research with large populations and specific types and

levels of remediation" (2005, p.110).

In another example of our general lack of understanding, the Breneman
and Haarlow (1998) study seems to be the best, most recent estimate of cost.
Yet the secretary of education said in a recent speech that " By some estimates,
community colleges alone spend $1.4 billion dollars every year on remedial
education just to teach students the basic skills they should have learned in high
school" (Spellings, 2006). Efforts to track down these "estimates" have so far

been unsuccessful.

The Breneman and Haarlow study also shows that the 1 billion dollars
spent annually on remediation is less than 1% of the 115 billion dollars in
revenue that colleges and universities take in. Spending less than 1% of revenue
to prepare students for a college education could be viewed as a relatively small
expenditure. Of course, virtually all public two-year colleges offer remedial
classes (Lewis & Ferris, 1996), and the resulting expenditures can take a much
higher portion of those colleges' budget. For example, Queensborough
Community College spends 19.4% of its instructional budget on remediation
(Chronicle, 2006). Further clouding the cost estimate are the fact that in the
Breneman and Haarlow study, remediation in private colleges is not included,

many universities have an incentive to underestimate remediation rates, and the
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definition of remediation is not by any means standardized—factors that make
any derivable figures nothing more than estimates (Merisotis & Phipps, 2000). In
any case, the costs can be seen as an investment in a healthier society, or even
a wealthier one. Abraham (1998) calculates that the billion dollars spent on

remediation will generate 44 billion in additional tax revenue.

More to the point here, there are specific problems that come with
assessing the academic effects of remedial education. Few studies involve
anything close to true experiments. In the ideal, researchers would randomly
assign similar students to receive divergent treatment under controlled
conditions. Of course, in education, there truly are no controlled conditions.

Instead, research on remedial students suffers from the fact that by
definition, such students have lesser skills, and therefore can be expected to
perform poorly in comparison to non-remedial students. The Bettinger and Long
(2005) study solves the skill differential problem by lopping off the highest and
lowest scoring students (on placement exams).

Meanwhile, there is another problem, which is how to find and compare
similarly skilled students who were treated differently. Either an institution
requires the same treatment for all similarly scoring students, or it leaves the
treatment up to the student by making remediation optional. In either case,
student choices come into play, as students often don't take required courses,
even when they are prerequisites. Instead, they take non-prerequisite courses for
as long as they can, at which time they may drop out, take the courses long after

their fellow students have taken them, or perhaps if they have accumulated
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enough credits, they simply transfer to a University. This means that student
motivation and/or effort become confounding variables.

For ethical reasons, studies in remedial education are almost always
retrospective and non- or quasi-experimental, without true random assignment to
groups. This is a significant problem, especially in light of the fact that required
remedial treatment is so often put off or avoided altogether. As we know, grades
and effort are intimately linked (DesJardins, Ahlburg, & Moye, 2002). The
Bettinger and Long study attempts to solve the selection/motivation problem by
comparing similar students across institutions with differing remedial
requirements. This situation brings several competing variables into play,
including student motivation and/or effort, student ownership of decision-making
and results, attrition based on the length, complexity and cost of the educational
path, the benefits of the remediation, the weeding out effect, and local treatment
differences. Even in systems that cross-define or cross-articulate courses and
remedial competencies, much is determined by local cultures and instructional
methodologies. Recall that in the Armstrong (1999) study, the single most
significant determining variable of success was the Instructor ID.

Therefore, this research simply asked in general terms, did some TYCC
students placing into required remedial courses choose to forego any of those
courses by transferring to LRU, and what happened to them academically
compared with students who took all their required remedial courses or who were
not required to take any in the first place? There is far less required remediation

at LRU, which has a different placement test (giving the student another bite at
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the placement apple), which leads at most to a single required remedial math

course, and none in reading or English.

TYCC and LRU as institutions typically put students on remedial paths
based on incomplete information as to the true likelihood of successful course or
degree completions, and goal attainment. Then, they continue to move students
along those paths without fully or consistently reexamining the assumptions they
began with. The assumption of the study is that some students find ways around
the prescribed tracks. Others end up ignoring them, at their own peril. Some
make a formal transfer. Others wander from institution to institution, accumulating
credits but little momentum. Many simply drop out.

There is evidence that across the country and within this whirlwind of
possibilities, some students might avoid remediation altogether, especially in
math, by transferring. According to Romano and Wisniewski (2003, p. 25), even
though associates degree graduates transfer at a higher rate than non-
graduates, numerically speaking, "More students transfer without the associate
degree than with the degree." They earn the required credit hours and then move
on, which is possible if unlikely to do without taking courses requiring freshman
composition as a prerequisite, but very easy to do without taking any math.

In order to determine the extent and effects of remedial avoidance, this
study asked three questions.

First, to what extent did students avoid required remediation by
transferring from a two-year institution (TYCC) to a four-year institution (LRU)?

While it was unlikely, it was theoretically possible that either no students or even
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very many students took this path of remedial avoidance, but to this researcher's

knowledge, no one had ever made a count.

Second, to the extent that students did avoid required remediation by
transferring from a two-year institution (TYCC) to a four-year institution (LRU),
was there a difference in student characteristics such as demographics (age,
ethnicity and gender), TYCC academic success variables (GPA or degree
completion) or degree-of-remediation (number or type of courses required),
based on the avoidance behavior? If remedial avoidance existed, and if it carried
some benefit or harm, were there specific populations that could be targeted for
help or guidance?

And third, was there a difference in academic success among remedially
placed transfer students associated with remedial treatment or avoidance? Any
good answer to this question could have policy implications. If there was no
difference, then this would add to the mounting evidence that remediation doesn't
do much to help students already capable of reaching the university. If there was
a difference, then students could be counseled as to the best path for maximizing

their academic success. Either way, policies might need to be changed.



CHAPTER 2: LITERATURE REVIEW

Introduction
To review, this study asked three research questions:

Question 1: To what extent do students avoid required remediation by
transferring from a two-year institution (TYCC) to a four-year institution (LRU)?

Question 2: To the extent that students do avoid required remediation by
transferring from a two-year institution (TYCC) to a four-year institution (LRU), is
there a difference in student characteristics (such as demographics or degree-of-
remediation) between remedial avoiders and takers?

Question 3: Is there a difference in academic success among remedially
placed transfer students associated with remedial treatment or avoidance/lack of
treatment?

Definition of Academic Effects and Some Other Terms

For the purposes of this study, remedially placed students are those who
placed into remedial courses at the community college (TYCC) by taking
AccuPlacer computerized placement tests. Some students place into math
remediation at the four-year university (LRU) by taking the LRU-devised math
placement test. This is the equivalent of the highest level TYCC remedial math
course (MAT 080), so that a student failing the LRU math placement test will

incur a remedial requirement that cancels out avoidance of that course at TYCC.
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The most important terms to define will be those denoting positive and
negative effects of remediation on measures of academic success. Carol
Kozeracki (2002) lists the following measures of success for remedial students:
remedial course completion—which most programs use (Schults, 2000),
standardized exit exams, collegewide assessment tests, completion of degrees,
successful transfers, first-year completions, persistence, grades, student
satisfaction survey results, faculty/course evaluations, and even advising

patterns (McCabe & Day, 1998).

This study assumes that since most transfer students are seeking a
degree, the ideal measure of success would be the awarding of a degree. The
next best measure would be whatever leads to the completion of that degree,

namely accumulation of credits, terms retained, and GPA.

Definitions of persistence and retention are not simple. In his "Toolbox
Revisited" (2006a, p. 56), Adelman makes the point that "If the student enrolls
and earns credits at any time and at any institution during the next academic

calendar year, that student has 'persisted." He has also found that students who
formally transfer have an increased likelihood of completing a degree, but those
who move aimlessly between institutions have a decreased likelihood. Since it
will not be feasible for purposes of this study to follow students to other
institutions (as most can be followed through the National Student
Clearinghouse), students will be compared based on persistence within each

institution. If remedial and non-remedial transfer students differ in their transfer

behavior, in terms of how many other institutions they attend, then this will be a
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limiting factor for the study. According to Roman and Wisniewski (2003),
research currently underestimates the rate of community college transfers by at

least 25%.

Progress toward degree completion will be hours accumulated (credits
earned) at the transfer institution (LRU).

Also of importance will be a measure of the quality of the education, in the

form of GPA.

Finding good answers to this study's research questions is especially
important because the placement process (and therefore the remedial
requirement process) is more a matter of tradition than a scientifically justified
and thoroughly understood process. There are two main ways to look at the
question of placement validity, and they are directly analogous to the
philosophical debate over placement testing validity (Howe, 1995; Norris, 1995).
In the case of placement testing, there is the technicist approach, whereby the
placement testing is valid if it measures what it purports to measure, and thereby
predicts subsequent academic success; and there is the consequentialist
approach, whereby validity is determined by ethical or practical value of
consequences of the testing (and subsequent placement).

If our goal is to place students based on the most accurate possible
prediction of subsequent academic success, we don't do a very good job.
Placement tests typically predict less than 10% of grade variation in the very
subjects they measure, and when one state (California) mandated a correlation

standard of R = .35, they found that no single placement test could meet that



24

standard (Armstrong, 2000). Multiple measures are called for in study after study
(Marwick, 2004; Meuschke & Gribbons, 2003; Boylan, 2002; Armstrong, 2001;
Hadden, 2000; Gordon, 1999; Armstrong, 1999; Roueche & Roueche, 1999;
Robinson, 1998; Noble & Sawyer, 1995; Armstrong, 1994; Akst & Hirsch, 1991),
yet most students are placed in each subject on the basis of a single test. In spite
of this, we make decisions about students that may greatly affect the course and

ultimate success of their studies.

Or is the purpose of remedial placement to follow a diagnosis that
determines what skills students have and which they lack? This is also
problematic since amending those skills does not guarantee successful learning
or persistence. High school graduation standards often poorly reflect the skills
students need in college (McCabe, 2001), and the skills assessed by placement
tests account for only a narrow but important subset of college competencies
(Kirst, 1998). For example, the community college in this study uses AccuPlacer
tests that measure reading, sentence skills, arithmetic and algebra. But the same
college now measures student accomplishments in four core competency areas:
communication, information technology and quantitative literacy, critical thinking,
and personal growth and responsibility. It is safe to say that remedial placements
are made at both institutions (TYCC and LRU) based on an incomplete
assessment of what will maximize chances of success for students.

The same split can be seen in judgments of remedial placement validity. A
technicist approach would say that the placement is valid if it addresses an actual

lacking in the student that needs to be amended before the student can succeed
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in the subsequent course. The placement is only valid if the student did indeed
have that lacking, and if the prescribed remedial treatment successfully
addressed the lacking. An assessment of placement validity would measure
some part of that chain, from the diagnostic testing of skills or abilities to the
treatment efficacy of curriculum and methodology.

Next, there is the consequentialist approach, which assesses validity in
terms of the consequences of the placement. A measure of validity here would
be whether or not that placement contributed to later academic success,
beginning with college level coursework, which is the most typically measured
quantity (Sawyer, 1996), but also considering successful degree completion, goal
attainment, or even success in life beyond college. McCabe (2000) argues that
remedial education is valid because it contributes to consequences vital to
students and to society: success in college courses; degree completion;
opportunities for advancement and goal attainment; higher education quality;
increased employment; a leveler for social inequities; positive life effects; and an
educated workforce in a competitive global economy. Remedial education, then,
is designed to give students access to the full benefits of higher education.
According to scholars, this goal of access runs against other and conflicting goals
in higher education, of success (Hadden, 2004), or excellence (Payne & Lyman,
1996), or status (Mazzeo, 2002), or differentiation (Bastedo & Gumport, 2004). In
other words, judging the validity of remedial education based on consequences is

necessarily an ethical and political enterprise.
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A consequentialist experiment designed to measure the validity of
remedial placement could take two random samples of similar remedially placed
students, and treat one sample and let the other sample continue on to college
level work unremediated. Then, the samples could be compared not only based
on subsequent course success, but also degree/goal attainment, income levels,
wellness and lifespan. Or on the darker side, samples could be compared based
on the degree to which students encroached upon some desired social
stratification, or dumbed down certain educational standards. The more positive
consequentialist questions would be, did remedial placement and treatment help
the student academically and beyond, and did remedial placement and treatment
help society (including through the continued vitality of our educational
institutions)?

So, back to the basic research question. Is there a difference in academic
success among transfer students based on remedial avoidance?

For this study, academic success will be considered based on how the
independent variables impact a student's chance to complete or succeed in
college level work (attain a degree or accumulate credits, persist and earn a high
GPA) at the transfer institution, LRU.

Success in life after college is an important measure of remedial success,
as is work at other institutions. As to the latter, if students formally transfer, they
might still be working toward a degree (Adelman, 2006a). If they simply meander
from institution to institution, they might simply be "swirling," and persistence

within education in general means far less in terms of their eventual degree
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attainment. But measures of life success and additional transfer work lie beyond
the scope of this study.

In his "Toolbox Revisited," Adelman (2006a) finds that students who
enrolled in multiple remedial courses took considerably longer to earn a degree—
that is, longer than simply the time spent in those non-credit remedial courses.
That extra time, coupled with the lower academic skills remedial placements
represent, would naturally delay degree attainment. Students who are
continuously enrolled and earn at least 30 credit hours each year are most likely
to quickly complete their bachelor's degree.

Adelman points out that time-to-completion should not be considered in a
vacuum. As Knight has shown (2004), some things which increase time-to-
completion are of obvious benefit to the students. In addition to internships,
cooperative education, and service learning, one could imagine various kinds of
valuable experiences that would promote long-term academic and life success
for the student. The same could be said of remedial classes. Their long-term
value could outweigh any delay in degree attainment. This should be balanced
against the negative effects of delayed completions in terms of lower graduation
rates, lower lifetime earnings, and the like. This possible balancing may color
analyses of even well-designed studies that use these factors as dependent
variables, such as Martorell and McFarlin (2007), and many others.

Transfer Students
It is difficult to corral transfer students into a definition (Oudenhoven,

2002). For example, the Transfer Assembly Project determines a transfer rate by
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calculating "the percentage of all first-time community college students who
complete at least 12 units at that college and who take at least one class at a
public in-state university within four years of leaving the community college"
(Cohen, 2007). This definition ignores a student's intent to transfer, cases where
a student earns fewer than twelve credits and then transfers, or transfers to
private and out-of-state colleges, or reverse transfers, or transfers over a period
of time longer than four years. Adelman defines a transfer student as "one who
(a) started in a community college, (b) earned more than 10 credits from the
community college before (c) enrolling in a four-year college and (d) earning
more than 10 credits from the four-year college," within the 8.5 years of the study
(20064, p. 18). Both definitions are serviceable but similarly restrictive.

One reason these definitions seem restrictive is that most college students
attend more than one college or university, nearly 60% according to Clifford
Adelman (2006a; 2005). And 58% of the high school students Adelman followed
attended more than one college or university, while 35% attended more than two.
Of the 58% who attended multiple institutions, more than a third attended in
different states. One cannot assume that a student has been lost to higher
education simply because they were not retained at any given institution.

These definitions are also overly restrictive for this study because they
eliminate some remedial avoiders. Doubtless, some students who could qualify
to attend a university, enroll in a community college (for smaller class size or
lower tuition), only to find that they face years of remediation, and quickly transfer

to a university to avoid that remediation.
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The work of Clifford Adelman has been particularly helpful in focusing
research toward a more realistic appraisal of remedial student academic transfer
behavior. In "Answers in the Toolbox," he notes a paradigm shift in higher
education toward a consumer-driven marketplace where a growing majority of
students typically attends more than one undergraduate institution—53.2% for
the 1982-1993 cohort and almost 60% ten years later (Adelman, 2006a)—and
where the number of students attending more than two essentially doubled from
the 1972-1984 cohort to the 1982-1993 cohort. Somewhere in this swirl of
enroliment behavior is the remedial student. Fortunately, some recent studies
have added significantly to our understanding of the interaction between
remediation and transfer (see "Placement Versus Treatment").

Making this matter of educational detours (or tours) more complex is the
fact that, as Adelman (2006a) points out, there is a difference between
purposeful (formal) transfers and a casual movement from institution to
institution. One correlates with higher degree completions and the other with
lower rates of completion. This study made no attempt to determine intentionality
or type of transfer, but simply defined a transfer as any student who enrolled at
TYCC with no previous TYCC credits, at the start of either study cohort period
(2000 or 2001).

So how do transfer students fare once they reach the university, and how
does their remedial status intersect with that transfer status?

According to Rifkin (1998), recent data suggests that community college

transfer students fare about as well as native students at four-year colleges. But
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of course, this conclusion depends on the definition of transfer student. Gonzales
(1999) counted only students moving from a particular two-year to a particular
four-year college within the same county, and likewise found no significant
difference between transfers and natives on GPA (after first year and at
graduation). She also found no significant difference in graduation rates, but that
transfer students earned significantly more credits than native university students
both after the first transfer year at graduation. How the extra credit hours and
longer time-to-degree tend to affect graduation rates is uncertain. Generally, as a
baseline, one would expect transfer students to do as well as native students, as
Carlin (2001) found when comparing GPA's between transfer students and native
students at a large university; but this is a state accountability measure that the
two institutions in this study (TYCC and LRU) have had a difficult time meeting.
Most studies of remedial students have looked at the academic success of
students at the institution where they remediated. Therefore, very little is known
about the success of transfer students based on their remedial placement.
Including the academic success of transfer students in any evaluation of
remedial education patches one more hole in a very leaky pipeline. When we
look at remedial course grades only, what looks like success can evaporate as
we examine remedial populations in longitudinal cohorts (Price, 2006). In addition
to remedial course success rates, we should examine persistence to completion
(of academic goals and degrees/programs). An institutional snapshot of success
rates can appear to be a mile high, but the use of longitudinal cohort data all too

often shows that those successes are only an inch wide. In the typical landscape
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of high attrition, one can ask, what good are high success rates that only apply to
the small remaining segment of the remedial student population, or aren't

sustained through the achievement of long-term goals?

Looking at transfer student success means that we can not only check the
pipeline pressure far downstream, but it can also help to tell us if students have
leaked off into other pipes as they flow from high school to community college
remediation and beyond. Table 1 shows one example of the problem. Here, of
the roughly 86% of for-credit students who take the placement tests for math,
1703 are required to take the lowest level math, MAT 050, Basic Math Skills. By
the end of the research period (two to five years later), only 592 have taken that
course, and only 20 students have moved through Essential Mathematics (MAT
060) and Introductory Algebra (MAT 070) and gone on to pass one of the many
college level math courses. Worse still, many new students (over 40% in a typical

semester) simply avoid taking the placement test.
TABLE 1

Progress by 2004 of TYCC students placing in Math 050 1999-2002.

Number of students

Level of progress n % of placed % of tested % of all
Initially enrolled 21844 -- -- 100.0%
Took a math placement test 11165 -- 100.0% 51.1%
Placed into MAT 050 1703 100.0% 15.3% 7.8%
Attempted MAT 050 592 34.7% 5.3% 2.7%
Completed MAT 060 295 17.3% 2.6% 1.4%
Completed MAT 070 144 8.5% 1.3% 0.7%
Completed any college level math  20* 1.2% 0.2% 0.1%

Note. *88 additional students passed a college level math course after skipping
one or more required remedial levels, through retesting or individual assessment.
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Table 1 shows that 15% of students tested place into the lowest level
math remedial level and are virtually doomed to failure. Worse, some students
place below MAT 050, into Adult Basic Education, and there is not a good way to
track their progress. This picture looks pretty dim. The trouble is, we can't
assume that only 108 students out of 1703 will ultimately fulfill their academic
goals. Examining transfers to LRU may help us find that at least some of those
students have succeeded by avoiding remediation at TYCC.

Remedial Avoidance

One piece of the pipeline for which no data currently exists is an assumed,
but currently hypothetical, sub-population of students who opt out of required
community college remediation by transferring to a four-year university, in this
case from TYCC to LRU. Inherent in the comparison is the selection/motivation
bias. Students clever enough to navigate this particular path could be more or
less committed to success than those who fail to see the possibility. Previously,
evidence has been mixed in terms of the effect of opting out of remediation. Most
studies show a negative effect (Weissman, Silk, & Bulakowski, 1997; Conlin,
1989; Mitchell, 1989), but a few show that students who avoid remediation
actually are more successful academically than their counterparts (Adams, 1993;
Morante, Faskow, et al, 1984; Losak & Morris, 1983).

Self-selection bias reflects student motivation differences, and is one of
the key variables to control for in a good study. Batzer (1997) brings up an
important point: even when remedial coursework is required, students can often

take courses that do not have remedial prerequisites, and thereby avoid



33

remediation. This is the case at the community college in this study, as it was in
Thomas's 1997 remedial program evaluation at a historically black university.
That study found that while there was no overall remedial program effect in terms
of GPA, persistence and graduation rates, remedial completers did do about as
well as non-remedial students, and better than non-completers. However, no firm
conclusions could be drawn because the results were entirely attributable to
initial score differences as measured by the ACT college entrance exam. The
interesting thing was the sheer number of students who avoided required
remediation. Of those students required to take remedial English courses, only
72% enrolled within three years. For math, the enroliment rate was a paltry 28%.
At the community college in this study (TYCC), the numbers were roughly
parallel. Of the lowest placed remedial English students, 80% enrolled, while for
math the enrollment rate was 35% (Bostian, 2006). Even prior to enroliment
decisions, students make testing decisions: this study found a significant inverse
relationship between testing avoidance rates and credits earned. Clearly, student
preferences (or perhaps English and math anxieties) come into play for students
making avoidance decisions.

Bettinger and Long (2004) create a nice argument that students could be
choosing colleges based on their remedial policies, and thereby avoiding
remedial treatment or placement—but that it isn't necessarily so. Citing several
studies, they make the claim that high school students are largely ignorant about
college work, policies, and admissions procedures, and are often surprised at

their remedial placement (Kane and Avery, 2004; Greene and Foster, 2003;
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Venezia, Kirst, and Antonio, 2003; Trouson, 2002; Kirst and Venezia, 2001;
Secondary and Higher Education Remediation Advisory Commission, 1997).
This is a realistic argument, since remediation is heaviest at a community
college—a place many students do not expect to end up. In fact, Adelman has
found that "Thirty-eight percent of those who started in community colleges
consistently expected to earn a bachelor’s degree when they were in high school,
but only 36 percent of this group had applied to a four-year college" (2005, p. xv).

Still, those students who come to community college and then do transfer
are some of the best equipped, most highly motivated of community college
students—60% of students earning more than 10 credits and then transferring go
on to attain a bachelor's degree (Adelman, 2005), and some of these do make
strategic decisions about their program of study.

How do students who avoid certain courses fare? Again, results are
mixed. Hennessey (1990) studied the effects of a remedial reading course on
284 at-risk community college students. Remedial completers had significantly
higher GPA's, the most credits completed, and the greatest retention, compared
with remedial attempters, avoiders, and exempts. The attempters had the lowest
GPA's and retention rates. The decision to avoid remediation can be seen as a
positive academic indicator since it offered no deficit relative to similar students
who were exempt from remediation. Successful remedial treatment can also be
considered a positive since completers were more successful than non-remedial

students.
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An earlier study of 284 high risk community college students in transfer
programs found more solid evidence for success based on student choice to
remediate as recommended. Miller (1983) found no success differences between
the two groups (the 202 who avoided and 82 who enrolled in remediation) in
terms of sex, age, high school of attendance, or program type, but did find the
remedial enrollees earned more credits, had higher grades, and experienced
greater persistence.

Main Effects and Confounds

GPA, persistence, accumulation of credits, and degree completion are the
academic effects to be considered in this study. As variables, they are tricky to
find causal relationships for, because they are dependent on so many different
factors. For example, the list of factors shown in studies to affect retention rates
is long and mutually interactive. A review of retention literature by Northern
Virginia Community College in 2001 found dozens of student and program

factors affecting college retention:

Student background factors

Age

Intention to persist at entrance
Support/encouragement from family and peers
Finances

Resources in general

Personal circumstances

Employment conflicts

Congruence between student and college values, goals and attitudes
Student’s high school GPA

Intellectual development (adult learners)

If career advancement available (adult learners)
Feeling of continuity (minority students)
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Student behavioral characteristics

College GPA

If transfer students

If full time students

If enrolled in a program

If day and night student

If enrolled in multiple classes

Inability to cope with college demands

Researching profitability of chosen careers

Significant interactions with other college members

Frequent, quality faculty/student interaction

Involvement in academic life of college

In 2-year colleges, classroom integration
Satisfaction/disappointment with the college

Use Student Support Services (SSS)

Overestimate parents’ income (Hispanic students)

Rely too heavily on Pell Grants (Hispanic students)

Participation in ESL & Hispanic studies classes (Hispanic students)
Making decisions and taking reasonable risks (minority students)

Institutional resources and policies

A college-wide task force

Public relations staff to assist students with first-time registration questions
Multi-campus, night, weekend, online classes; credit for prior learning
experiences

Work-study

Faculty development

Student organizations

Strengthening articulation agreements

Strengthening remediation services

Strengthening counseling services

Learning communities

An aggressive study skills program

Proper placement into classes

Orientation programs

First week orientation strategies (calling those who don’t attend)
Freshman seminar

Sending letters to non-returners

A new student orientation package

Peer and faculty mentoring programs

Learning as much as possible about new students through application process
Learning as much as possible about new students via high school information
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Classify stop-outs vs. goal-achieving non-graduates

A personal touch between college and students

Establishing standardized educational plans for undeclared majors
Training students to locate college resources via the catalogue
Face-to-face meeting with instructors before dropping courses
Support students with outreach throughout their academic programs
Using student government organizations to discover student needs
Contact students when they miss classes

Show students program progress (make grad review screen available to
students)

Pre- and post-admission counseling

Improve information disseminated to students / discuss reasonable expectations
Faculty training in retention to communicate the high cost of attrition
Identify who high-risk students are

A women’s center

Academic support

Peer support

Removing barriers to faculty collaboration

On-going research of student behaviors

Finding factors specific to the particular college

Implementation of efforts

Evaluation of efforts

A leadership program (Hispanic students)

Financial aid grants (Hispanic students)

Career counseling in selective programs (Hispanic students)
Hands-on applicability of learning (adult learners)

A nurturing environment (minority students)

College clubs (minority students)

Campus support (minority students)

Minority role models (minority students)

The length of this list shows the difficulty in determining causality for
retention, and the other academic effects are similarly complex. Adelman (2005)
found that student goals and the congruence of program to career come into play
when predicting student academic success, and Armstrong found many other
statistically significant demographic, situational and dispositional variables

(1999).
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ACT's 2004 study combined some of the most significant retention
variables (socio-economic status, high school GPA, ACT test score, institutional
commitment, academic goals, social support, academic self-confidence, and
social involvement), and explained a mere 17% of retention variability across
students. The ACT study was more successful predicting GPA variability. There,
a combination of variables (socio-economic status, high school GPA, ACT test
score, academic self-confidence, and achievement motivation) explained 26% of
GPA variability across students. Expecting large differences in academic effects
attributable to changes in a single factor seems unrealistic. As Peter Ewell put it,
"the interactions among different kinds of learners and specific learning

modalities remain bewilderingly complicated" (1999, p. 4).
Age and Remedial Effects

The fact that so many studies have focused on traditional age students
means that we get an incomplete picture. The mean age of community college
students may be falling, but community college populations nevertheless include
many older (30+) students.

For the purposes of this research, older students are those students
whose age is higher than the mean. Considering the wide gap between the
nationwide modal, median, and mean ages (19, 25, and 29), this serves as a
reasonably conservative definition (National Center for Education Statistics,
2001). Though the figure often reported for the mean age is 29 years, it's a little
less for the community college in this study. Adelman (2005) has pointed out the

impact of age and delay of entry into college. And, he has shown that older
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community college students are less likely to transfer to any other college or
university (2005).

Compared to the mean, the modal age of community college students is
far younger. In 1978, Sheldon and Grafton reported a mean age of 27 and a
modal age of 19. According to Adelman (Glenn, 2006), NCES figures for 1991
and 2001 show a drop in the percentage of students 30 and older, from 34% to
31%, and a corresponding increase in students younger than 22 from 32% to
42%. During that time, the median age went from 26.5 to 23.5 (Adelman, 2005).

It is possible that older students make substantially different choices
regarding their education than do younger students, but it is also possible that
remediation has a different effect on students at different life stages. One
commonly held view is that older students are less prone to be retained, since
work and family lives often interfere, but that they are more successful
academically when they do persist. But a recent study of 378 freshmen at a
comprehensive state university found that age did not play a statistically
significant role in retention (Liu & Liu, 2000). Studies of community college
students have determined that age does significantly affect retention and GPA
(Owen, 2003; Moman, 2002). Adelman (2005) shows that retention among
community college students is highest in the youngest students, begins dropping
by age, but rebounds a bit after 30. Another study identified youth as a hindering
effect on online course completion at a community college (Moore, K.,
Bartkovich, J., Fetzner, M., & Ison, S., 2002). And DuBray (2005) showed that

Los Angeles Community College students succeed in completing remedial
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coursework at differing rates depending on several factors that naturally do or
can vary with age, including marriage, study habits, educational goals and social
integration into campus life.

And as research has shown, older students do behave differently than
traditional age students. In a study of 349 students over and under the age of
thirty-two, the student's GPA rose .26 points with every ten years of age (Mallock
& Montgomery, 1996). And older community college students are more likely to
be enrolled in remedial courses (Adelman, 2005).

More than a third of community college seats are filled by students over 25
(Calcagno, Crosta, Bailey, & Jenkins, 2006). These students are more likely to
have their studies interrupted by life issues, and less likely to attend full time,
transfer, or complete a degree in six years (Choy, 2002). On the other hand,
Jepsen (2006) found that remedial classes correlate to increased transfer and
completion rates for older, but not younger, students. The Calcagno, Crosta,
Bailey and Jenkins (2006) study used event history modeling to gauge the impact
of age on various milestones within the study term, and found some interesting
results. Overall, there was a degree completion advantage of 11% for younger
students. But there was a 21% advantage in earning at least 20 credits. Younger
students were also 13% more likely to enroll in reading remediation, 9% more
likely to enroll in writing remediation, but 3% less likely to enroll in remedial math.
This could be a result of math skills deteriorating over time from disuse while
reading and writing skills accrue, or it could represent different choices made by

students of different ages. Even so, although older students were less likely to
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enroll in remedial math, they were also 8% less likely to complete their first
college level math course. Interestingly, older students actually had a higher
graduation rate when math placement scores were accounted for.

To compare, at the community college in this study TYCC, older students
have lower math placement scores but higher mean math grades, and while
older and younger students took a general college math course at about the
same rate (9%), younger students were far more likely (24% to 13%) to take
College Algebra, a transfer course. Accounting for placement test scores does
little to reduce these differences. Traditional and older students come to
community colleges and make transfer and degree decisions in significantly
different ways. They may make remedial avoidance decisions differently as well.

Gender Effects

This study considered the possibility that gender plays a significant role in
the interaction of variables. In one extreme case, students were given three
different treatments during a study of student retention: supplemental instruction
involving critical thinking, scholarships up to $4300, and a combination of the two
(Angrist, Lang, & Oreopoulos, 2006). The combination increased overall student
grades by a small but significant 3%; however, none of the treatments affected
the success or retention of male students. This gender difference in the
relationship between finances and retention has been noted in the literature
(Dynarski, S.M., 2005; Angrist & Lavy, 2002).

Therefore, it was conceivable that male and female students would differ

in terms of the attrition effects of remediation, or with regard to remediation
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avoidance behavior, since remedial avoidance can save time and money, directly
affecting the pocketbook.

Sometimes, effects only show up over time. At Lehigh University (2002),
gender had no significant effect on year-to-year retention rates, and yet it did
affect graduation rates. Presumably this was due to an accumulation of non-
significant retention effects. Also at Lehigh, student transfer patterns were shown
to affect graduation rates, something noted in Adelman (2006a). Such cumulative
effects and interactions are inevitable, and persistence toward and completion of
degrees are, like retention, extraordinarily complex variables in terms of the
factors they are affected by.

At TYCC, male students score higher on the placement tests, but have
lower GPAs. Nationally, male students have been moving toward first attending
community colleges, while first attendance at universities has increased for
female students (Adelman, 2005).

A Hypothesis of Two Competing Main Effect Continuums

The remedial picture is complex but can be simplified somewhat, by
considering two likely main effect continuums, of academic skill deficit versus
treatment, and attrition versus persistence. Academic skills include both content
knowledge and general course-taking or study skills. Attrition can come from
many factors but the main one theorized here would be that of extra courses as
hurdles, such that the greater the number of remedial courses required, the

greater the attrition, independent of the academic skill differences that caused
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the high number of required courses in the first place. Levin and Calcagno also
link a discouragement effect to failure in remedial courses (2007).

Persistence would come from an enhanced ability to take courses.
Students whose GPA's rise during college have higher graduation rates and
GPA's than those whose GPA's start out higher but remain stable (Adelman,
2006a). Adelman considers this rise in GPA as an indicator of determination, but
it probably also equates to a rise in other course taking abilities.

The value of a dual-effect approach between preparation and persistence
is that it provides a common sense explanation for the many contradictory
findings by researchers into remedial education. The principal one of these
paradoxical findings is that remediation is like a long dark tunnel, in which many
students expire, yet for those who make it through, they arise into the daylight
having been well-served.

Bettinger and Long (2006) discuss the contrary effects of remediation by
balancing the positive preparatory and remedial effect that remedies academic
deficiencies with possible negative effects. They hypothesize that students who
are similarly deficient but are not remediated "may never gain a sufficient
academic foundation" (p. 6). The negative effects they suggested include a lower
degree attainment rate due to a longer time-to-degree; a stigma effect whereby
students might become discouraged or harmed academically (citing Basic Skills
Agency, 1997; and MacDonald, 1987); prerequisite roadblocks that prevent
students from enrolling in very core program courses they came to college to

take (citing Bettinger and Long, forthcoming)—a common concern among
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instructional administrators and program chairs; and the negative peer effects
inherent in lower-ability grouping (citing Zimmerman, 2003; Sacerdote, 2000; and
Hoxby, 2000).

Remedial programs indeed can prepare students for college-level work
(Dumbaya, 2006; Feingold, 1994). Remedial participation increases placement
scores—one measure of preparedness for college work—by one or two standard
deviations (Sawyer & Schiel, 2000). And, students who choose to complete
rather than avoid remediation are more successful, and do about as well as non-
remedial students (National Association for Developmental Education 1998;
Weissman, Silk, & Bulakowski, 1997; Hyde, 1992; Mitchell, 1989).

Weissman, Silk, and Bulakowski (1997) studied 1644 college level and
remedial students in three groups: those who completed remediation, those who
failed to complete it, and those who didn't need it. Remediated students
attempted and earned about as many credits as non-remedial students, a result
in line with other studies. In addition, they persisted longer. But in terms of
grades, though the cumulative GPA of remediated students was much higher
that that of students who failed to complete remediation, it was a good bit lower
than that of non-remedial students. Still, these findings echo the trend that
students who complete remediation do about as well as non-remedial students,
while students who fail to complete their remediation do not do nearly as well.

At the same time, there is the natural detrimental effect of the lower skill
levels that place students into remedial courses in the first place. This follows

Asher's (1974) point-to-point theory, where like predicts like, but it's also
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tautological. Remedial education exists only because of the assumption that
underprepared students will do less well in college courses. It also bolsters the
findings of the effectiveness of remedial education. If remedial completers do as
well as non-remedial students, then it can be presumed that the remediation
made up for the assessed deficit in those remedial students.

Multiple studies (Adelman, 2006a & 1999; Bettinger & Long, 2006; and
Attewell, Lavin, Domina, & Levey, 2006) have shown that remedial placement is
an indication of lesser academic skills and preparation, that naturally yields
lesser academic outcomes for students.

Parallel to these positive and negative skill effects (of initial deficit and
subsequent treatment) run the positive and negative effects of filtering, and
attrition due to program length. Many remedial students do not complete their
remedial programs or generate enough credits to gain the momentum necessary
to complete a degree. Often, they drop out. At the community college in this
study (TYCC), of 1703 students placing into the lowest level (of four levels)
remedial math course from 1999 through 2002, only 108 students (6.3%) ever
completed any college level math course by 2004, the vast majority by
(legitimately) skipping one or more levels. A study using a sample from the
TRUCCS project looked at student progress through three remedial math levels,
and found that 85 of 1653, or 5.1% of students enrolling in the lowest level
course went on to complete a college level math course (DuBray, 2005). This in
spite of the fact that according to the National Center for Education Statistics,

with average course completion rates of 70% for remedial students at community
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colleges, 90% finish all remediation in a year (Lewis & Ferris, 1996). Of course,
NCES data also shows that for remedial community college students who also
attended a four-year college, only 52.2% of their remedial courses were taken in
the first year (Adelman, 1999). And at the community college in this study
(TYCC), far fewer students complete all remediation in year one, a feat that is
practically impossible for remedial math students placing into either of the lowest
two levels, or for students placing below the floor for reading or math (and thus
into Adult Basic Education). An attrition/time-to-completion causal connection for
remedial students seems hard to quantify. A study of more than 1500 associate's
degree completers at the seven community colleges known as City Colleges of
Chicago did find that although remedial students incurred about 25% more stop-
out time, and roughly 50% more time to graduation, only 6% of that extra time
could be linked to remediation (Garcia Z., 1994).

On the positive side, students who have completed all of their remedial
courses but no other coursework are in a different experience category than
students who do not need remediation but have completed no other coursework.
One group has completed college courses and the other has not, so it would be
simplistic to assume that remedial completers and non-remedial students fare
equally well only because their content skills are now equivalent. It might well be
that remedial completers are the salmon who have run the river, and are the
strongest in terms of ability to succeed in a class by motivation and other non-
content-related course-taking factors, which in fact outweigh content skills in

terms of predicting college grades (Armstrong, 1999). It could well be that
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remedial completers have greater motivation than first-time non-remedial
students, but retain lesser content skills, and that these qualities balance out,

leaving success rates roughly equal.

The work of Clifford Adelman (2005) has shed some light on what
happens to students depending on the intensity of their remedial path. While 54%
of Visitors (traditional age students earning fewer than 30 credits in their first
academic year) took at least one remedial course, only 44% and 46% of Tenants
and Homeowners (who earned at least 30 credits) took at least one remedial

course.

In addition, while remediation used as a dichotomous variable (a variable
with only two states, in this case any remediation versus no remediation), does
not significantly affect the bachelor's degree attainment rate of students who are
traditional age and begin at a community college and attend any four-year
college, the type and number of remedial courses does affect the number of
credits earned and the number of withdraws and no-credit repeats, both of which
do significantly affect the likelihood of degree attainment. Once again, poorly
prepared high school students often end up as unsuccessful community college

students.

Of students earning 10 or fewer credits, 52% never moved beyond
community colleges, 45% received failing grades in too many classes to earn
many credits, and 29% failed to earn credits because they were taking so many

remedial classes (Adelman, 2005).
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Bentley and Gellene (2005) studied the performance of 6000 remedial,
non-remedial, and unsuccessfully remediated chemistry students over a six year
period. The remediation consisted of a single chemistry course. The researchers
found no statistically significant difference at the p < .05 level, and a small but
directional 2 letter grade difference at the p < .10 level. The researchers’
conclusion that "little or no special benefit is gained by the successful completion
of the remedial course" is reasonable enough, but there are issues worth
examining. First, in nine out of ten worlds, the results do indicate some grade
benefit in the subsequent course. It is a political decision whether or not that fairly
modest but likely benefit is worth the various costs.

Second, one of those costs is attrition. AImost half of the students failed to
continue the program, and the net effect was fewer students completing the
curriculum level course. Colleges have to balance positive preparatory and
negative attritional effects of remedial courses. Some have even experimented
with compressed "fast track" remedial classes, preview classes, and review or
second-chance classes in order to minimize attrition and maximize the likelihood
of completion (for example, LaGuardia Community College, and now TYCC).

One final issue in Bentley and Gellene (2005), is that the chemistry
remediation in question was required by test only, so that the study did not
distinguish between remedial students who had taken high school chemistry and
those who had not. Those skill/preparation differences are an important
confound. For the former, the remedial course served as a refresher, but for the

latter it served as preview and preparation. In this case, the lack of a significant
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net grade effect doesn't necessarily mean that the treatment wasn't effective,
because two different processes were conflated: remediating skill deficiencies in
previously treated students, and remediating deficiencies in untreated students.
Attrition and grade effects might work differently within the two different
processes.

The biggest problem with studies of this kind is that they do not control for
enough of the relevant independent variables. Bentley and Gellene (2005) did
not control for high school chemistry courses taken, or grades in those courses,
or overall high school GPA, each of which might better predict college chemistry
grades than a chemistry placement test score. And yet, even if the study had
controlled for the taking of a high school chemistry course, there are the
problems of skill loss in the interim, not to mention a lack of coordination between
the institutional levels. In Hoyt and Sorensen (1999), while rigor of high school
coursework was predictive of the need for college remediation, many students
who took higher level high school courses still needed remediation when they got
to college—more than half in math and more than a third in English. Preparation
often means re-preparing.

Poor academic preparation means a longer time-to-degree, which could
contribute to attrition. Remedial education is not an academic death sentence,
but a recognition of and a way of addressing pre-existing academic conditions
(Adelman, 1998). The lower the student's high school grades, academic
curriculum intensity, and senior test scores, the greater the likelihood of

remediation and the negative consequences that follow. Of traditional aged
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students taking at least three remedial courses including reading, only 18%
earned a bachelor's degree by age thirty. On the other hand, 35% of those same
students earned some degree by age 30. (The figures for non-remedial students
were 54% earning a bachelor's and another 6% earning an associate's degree).

Still, the fact that the relationship between high school and college grades
is usually stronger than the relationship between placement test scores and
college grades is evidence of academic skills beyond content knowledge (or the
content knowledge used by placement tests to predict grades). At TYCC, for
example, test scores predict little (between 0.0% and 8.1%) of subsequent
course grade variance (Bostian, 2006). The stronger relationship of grades to
grades represents factors like a student's overall course-taking skills, study
habits, compliance with rules, and internal and external motivation to succeed.
Not surprisingly, an eight-year study at Mississippi State University found that
good class attendance increased GPA by a full point, and that smoking and
seatbelt use greatly impacted both GPA and graduation rates (McMillen, 2006).
Almost by definition, students who complete all their remedial work are more
successful academically than those who don't, and are responsible, committed
students in general. They are the salmon with both strength (newly gained skills)
and endurance (proven commitment).

Endurance is necessary considering the lengthy time-to-degree for many
students. Kirchner (1999) studied factors affecting time-to-degree in the
Community College of the Air Force. Two things stand out. One is that the

average time to degree was 12.7 years. The other thing is that in Kirchner's
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opinion, this isn't a realistic figure because it doesn't take into account the fact
that students don't spend 12.7 years working with any seriousness or
consistency toward that degree. Enrolling in one class here and another class
there shouldn't represent the commencement of their efforts. The fact that most
degree completers stopped out from two to six times shows that the Air Force
example, with its attendant threats to completion (reassignments, duty shifts, and
required training and deployment activities) represents an extreme example of
what most other community college students go through as adults with families,
jobs, and many other competing life activities. As Grosset showed (1993), non-
continuous enrollment increases time-to-degree, and harms what Clifford
Adelman calls academic "momentum." And as Adelman (2006a) himself found,
while only 15.9% of persisting four-year college students earned less than 20
credits in their first year of enrollment, a whopping 60.7% of community college
students earned less than 20 credits.

The effect of time-to-degree or program length is not well-studied. Bair's
(1999) meta-study of doctoral programs did find a significant negative
relationship between time-to-degree and persistence until degree attainment.
Adelman has connected number of remedial courses and transfer status to time-
to-degree, as shown in Table 2 (2006a, p. 177; 2005, p. 84). The top half of the
table shows that transfer students taking two or more remedial courses have a
31% longer time-to-degree (5.81 versus 4.43 years). The bottom half of the table
shows how transfer, and especially two-year to four-year college transfer

increases time-to-degree.
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TABLE 2

Relationship of remedial courses to mean time-to-degree in years.

Number of Courses

Time-to-degree
(All students)*

Time-to-degree
(Transfer students)

None

One

Two or more

4.43

4.94

5.33

5.31

5.46

5.81

Transfer Status

Time-to-degree
(All students)*

None
4-year to 4-year

2-year to 4-year

4.43

5.09

5.43

Note. *Figures from NELS:88/2000.

If there is a relationship between transfers and time-to-degree, and
between remedial courses and time-to-degree, and between academic
preparation and time-to-degree, is there also a relationship between time-to-
degree and graduation rates?

In Harrington (2005), dual and concurrent (high school and college)
enroliment had a positive effect on persistence and graduation rates, while
reducing time-to-degree. Cesta (2003) also found that dual enrollment students
had higher graduation rates, earned a mean of only one more credit, and enjoyed
a reduced time-to-degree. If shortening program length increases graduation
rates, then wouldn't remediation tend to lower graduation rates? If so, the effect

would be hard to measure as it was mitigated by enhanced preparation that
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would tend to yield higher graduation rates. The fact that these forces might
wash out doesn't mean they aren't significant. Preparation and persistence,
energy and entropy, are always vying for the upper hand.
Complexities and Contradictions

Selection bias is one of the principal complexities in research into the
effects of remediation. When CUNY eliminated all remedial programs, dire
consequences were predicted. Parker (2005) assessed the effects of the
decision to eliminate remediation by examining student preparation for and
participation and retention in college work at CUNY. In fact, while there was a
disproportionate impact on students of color in terms of preparation and
participation, (an effect predicted in 1998 by Lavin and Weininger's research),
there was no effect on retention. If participation by students of color was lowered
but the retention rate remained the same, then that lack of a change in retention
probably resulted not from remediation being somehow superfluous, but because
the study was measuring significantly different student populations. Before, many
students required and received remedial treatment. Afterward, some students
who required treatment were not granted access. There is no simple way to
understand the results of Parker's study and no meaningful way without
considering both the effects of the treatment and the effects of the filtering
process. And the filtering process reflected existing differences in underlying
academic skills and commitment.

Similarly, Shackleford (2003) examined the effects of remedial

mathematics on student retention and graduation rates at a historically black
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university. Remedial math participation improved freshman year GPA, but not
retention or graduation rates. While Lehigh University (2002) showed an
accumulative effect, this study showed a diminishing effect. However, it did not
control for placement test scores, and so was comparing academic effects in two
different populations. On the other hand, it did control for high school grades, an
even better predictor of college academic success. In other words, the students
were less different in course-taking skills than the variable of remedial placement
might have indicated. If observed differences in such studies are attributable to
skill differences as measured by the placement test—as they were in Thomas
(1997), another study of remedial education at a historically black college—then
that supports the importance of those differences. If observed differences are not
attributable to skill differences as measured by the placement test, then that
supports the importance of the treatment and of prior course-taking abilities, as
evidenced by the high school courses and grades. Untangling contradictory
results requires accounting for selection bias.

The content skills, motivation, and course-taking abilities represented by
students' high school records are important variables. Adelman (2005) shows
that for students starting in community colleges, 22% will fall into the category of
students who never reached Algebra 2 in high school, took two or more college
remedial courses, and never attained a degree. Many students seem set up to
fail by their lack of academic progress and the casual nature of their grade school
studies. "The community college does not serve secondary school students from

the highest quintile of academic preparation,"—or of SES (socio-economic
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status) for that matter—and those who do poorly in high school show up most
often at community colleges (Adelman, 2005, p. xxii). In fact, Adelman (1999)
found that the variable of high school preparation and performance completely
replaces remediation as a predictor of graduation. According to this line of
evidence, high school preparation, not remediation in college, lessens a student's
chance to graduate (Attewell, Lavin, Domina, & Levey, 2006). Then where does
that leave the attrition effect?

In Hyde (1992), student remediation was shown to increase retention. In
Rasnake (1991), a negative relationship was found. Ennis (2006) found that the
number of remedial courses required varied inversely with student success.
Hinshaw (2004) looked specifically at transfer students in North Carolina and
found that non-remedial students reported a higher level of preparedness and
more engagement than remedial students, but equivalent after-transfer grades
and choice of majors. Threadgill (2006) found that while students required to
remediate had higher grades, they did not persist any more toward graduation. In
Gray-Barnett (2002), results were mixed.

Once again, untangling the competing effects present presents major
problems. Bettinger and Long (2006) found that over the course of their five-year
study of 28,000 traditional freshman university and community college students
who intended to achieve a bachelor's degree, 44% achieved the degree, 16%
were still enrolled, and 40% had dropped out, with an estimated maximum of
4.3% being transfers to private or out-of-state institutions. Attrition is a reality, but

how can it be accounted for?
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Hoyt (1999) reviewed studies on remedial education and attrition, and
concluded that when authors accounted for student transfer, one form of positive
attrition, they found that remedial placement significantly increased drop-outs (for
example Clagett, 1996; Voorhees, 1993). In Clagett, 44% of the non-
developmental students were considered successful students after four years
(earned a degree, transferred, or had achieved sophomore status with at least a
2.0 GPA), but only 11% of students who required remedial math and one other
remedial subject were successful. But when authors failed to account for transfer,
they found no such relationship (Feldman, 1993). North (2003) did not account
for transfer and found that graduation rates at four-year public institutions in
Oregon were 8.2% lower for remedial students, though they were actually 1.3%
higher if the students passed all their remedial courses. A more thorough study
would account not only for transfers, but for other student differences as well.

One student difference that becomes important in contextualizing degree
attainment statistics, but which cannot be accounted for in this research, is
student goals. In 2006, Horn and Nevill argued that since only 49% of community
college students fit their definition of being more committed to earning a degree
or certificate, graduation rates are artificially deflated. Among more committed
students, the rates are much higher. Their definition of that greater commitment
is declaring an intention to complete a degree or certificate, or enrolling at least
half time. However, even for students who list job skills or personal enrichment
as their main reason for attending college, almost 80% expected to earn some

degree, diploma or certificate (U.S. Department of Education, 2003). And for
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transfer students, an assumption can be made that most if not all students intend
to complete a bachelor's degree. No survey data was available for the current
study, so one working assumption was that all students intended to earn a
degree, and that degree status is therefore a relevant measure of success.

Institutional characteristics play a role in degree completion as well.
Bailey, Calcagno, Jenkins, Leinback, and Kienzl (2006) found that enrollment
size varies inversely with graduation rates, as does proportion of part-time,
minority, and female students, while instructional expenditures varied positively.
And TYCC, the community college in this study, evinces that relationship. TYCC
ranks first out of 59 North Carolina community colleges in enroliment, but 57th for
three-year graduation rate and 57th for instructional expenses per FTE (full time
equivalent), another measure correlating to graduation rates (North Carolina
Community College System, 2006). While a comparison can still be made based
on remedial avoidance at the transfer college, the institutional characteristics of
the junior institution should not be ignored. Whatever effect TYCC's size,
population and instructional expenditures have on student outcomes there could
theoretically carry over to the transfer college. However, there is no research
available supporting a differential effect of institution size between remedial and
non-remedial transfer students, so this factor cannot reasonably be accounted
for.

Another major confound is self-selection. At some colleges around the

country, students can decide to enroll in remedial courses without being placed,
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or when placed, to remediate immediately or wait, or to enroll when placed but
not required to remediate, or when required but not forced.

While self-selection of remediation where it is recommended but not
mandatory has most often been found to benefit students, a few studies have
shown the reverse, and the results of one older study led the researchers to
suggest "that a student's deliberate decision not to enroll in remedial work during
his/her first term may be a beneficial and appropriate choice" (Losak and Morris,
1983). The evidence for an overall detrimental effect is weak, but at the very
least, there is a psychology at work in placement and in enroliment choices that
should not be underestimated. As is shown in Attewell, Lavin, Domina and Levey
(2006), even in a well controlled study, remedial effects differ significantly
between two- and four-year colleges. Possible causes of these differences
include psychological factors relating to cost (Sahin, 2001), expectations (Pace,
1984), and stigmas (Deil-Amen & Rosenbaum, 2002; Shaw, 1997). The possible
relevance to the current study is simply that it supports the possibility that
remedial avoiders and non-avoiders differ with respect to psychological factors.

At the community college in this study, students are often up-placed or
down-placed when they fall within ten points on either side of the cut-off scores
for remedial placement. While these cross placements happen because of
individual factors including alternative means of assessment, they almost always
involve a student's own decision to up- or down-place. Such motivational factors,
and the affects of attrition when students down-place, are important. In a recent

study (Bostian, 2006), up-placed, lower-scoring remedial English and math
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students outperformed higher-scoring students who were down- or level-placed,
while down-placed, higher-scoring students had the lowest success rates in
those subjects. When only remedial English completers were considered, higher
scoring students did succeed at a higher rate in college-level composition
classes, presumably due to initial skill differences. That the relationship becomes
strictly linear between these three score categories for students earning good (A
and B) grades simply shows that initial skill differences do matter and can show
up in subsequent coursework. Even so, within groups, higher placed students still
received more high grades. And for math completers, the lowest-scoring, up-
placed students still had the most high grades—even more than students who
placed out of math remediation altogether but chose to down-place two levels.
In one very unscientific experiment at TYCC (Bostian, 2006), 80 students
who met either the remedial reading or English prerequisite but not both were
voluntarily pushed ahead—into 41 different freshman composition sections
(unbeknownst to the instructors). There was no statistically significant difference
between their grades and students who had met both prerequisite requirements.
Nor was there any statistically significant relationship between grades and
placement test scores. Still, students in the treatment group earned more A and
B grades, more passing grades, had fewer withdrawals and no drops when
compared with a random control sample and with the population. The fact that
not a single student in the treatment group dropped the course suggests a
psychological effect was working (such as a Hawthorne effect (students acting

differently in ways that confound the study), for example reciprocity (students
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acting on an obligation to work hard in return for the opportunity they were given).
The lack of drops certainly suggests that students were more motivated to
succeed. Remedial placement is a subjective human experience that depends
greatly on the psychology of the student and the psychological dimensions of that
experience. It is reasonable to suspect that students might purposely avoid
remediation if the possibility is known to them and if doing so is convenient, and
to suspect that such a choice reflects psychological factors relevant to success.

Student choices and the reasons for them do interact with remedial
placement and treatment. Bettinger and Long (2004) found that remediated
students are more likely to reverse transfer, that is to move from a four-year to a
two-year institution. In 1994, Dimon studied the effects of taking or not taking a
reading and study skills course on high risk students. Over the four year term of
the study, students who avoided the reading course earned significantly more
credits toward graduation. These studies could support a stigma effect in action,
or support a theory of differential motivation presenting itself through different
educational choices.

More studies offer results like Batzer (1997), showing that students who
completed all required remediation had higher GPA's and earned more credits
toward graduation than students who completed some required remediation, who
in turn earned more credits than those who completed no remedial courses. But
the same might be true of students who complete all required dog walking
courses—or more realistically all, some, or none of their required natural

sciences or physical education courses. Because of the correlation between
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academic success and student commitment, there is a danger in attributing later
academic performance to the remedial treatment itself, when it could as easily be
attributed to any course-taking treatment.

Motivation increases student performance (Stage, 1989), so the more
committed students are, the more likely they are to succeed and to complete the
remediation. Remedial avoiders may be intentionally making different choices; do
those choices reflect different levels of motivation?

Remediation by itself does not predict academic success (Adelman,
2005), so there must be other factors at work. Kreysa (1998) found that while
remediation itself did not predict graduation rates, other variables such as
individual attributes, and high school and college experiences were predictors of
graduation rates. In addition, they predicted rates differently for remedial and
non-remedial students. For example, remedial students who changed their major
graduated at a higher rate and non-remedial students who changed majors
graduated at a lower rate than students who did not change majors. Again, there
is complexity within the effects of student choices. But while the fact that
completing more non-credit courses correlated strongly to earning more credits is
at least some evidence of treatment effectiveness, there is good reason to
suspect that completers are different than non-completers before they take those
courses. And there isn't a good way to find out. Academic histories and some
psychological inventories can get at motivation, expectations, work and study
habits, and Saxon, Levine-Brown, and Boylan (2008) recently reviewed 17

assessments of student characteristics designed to provide some window into
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students' affective readiness for college work. But for traditional age students,
answers on a survey can't really stand in for a real-world test of personal
responsibility in an academic setting. High school classes are required; college is
optional. Many a valedictorian in high school has floundered in college—partly
because of the new freedom to fail. It is possible, or even likely, that some new
part of the course completion variable emerges during the college years.

Academic skills can and do grow or emerge in college. Kreysa (1998)
found no difference in graduation rates of remedial and non-remedial students.
His conclusion was that in light of the lesser preparedness of remedial students,
this actually indicates a positive effect on graduation rates. Adelman also noted
that remediation "may produce a homogenizing experience that ceases to have
differential impact" (Adelman, 2005, p. 67).

Martorell and McFarlin (2007) cite the effect of peer influence as a
possible confound. They argue that if, as their study suggests, remediation has a
negligible effect on student outcomes, that doesn't mean there were no effects. It
could be that the positive effects are roughly cancelled out by the negative peer
effects of being in classes with other under-prepared students.

Together, these possible confounds argue for two things: the necessity of
well-controlled studies, and a recognition that any significant result may support a
single treatment condition, but that condition also likely represents a balance or

imbalance of multiple existing effects.
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Different Effects for Different Remedial Subjects

One part of the complexity of remediation's academic effects is that the
various remedial subject placements represent different remedial problems.
Adelman (1999) found that the type of remediation matters greatly. In his look at
outcomes by remedial subject, he showed that while 68.9% of non-remedial four-
year college students earned a bachelor's degree, the rate dropped to 46.5% for
non-reading remedial students taking more than two other remedial courses, and
it fell farther to 39.3% for all students taking any remedial reading course.

The most interesting result of Weissman, Silk, and Bukalowski (1997) is
that among various remedial categories (math only, language only, double
deficient, and triple deficient), math only remedial students maintained the
highest GPA and language only students maintained the lowest. This could be
explained by the greater importance of reading in other disciplines, including
math, and the relative unimportance of math in many other disciplines.

Placement Versus Treatment

Studying math remediation among 8600 students at public four-year
colleges, Bettinger and Long (2004) used the differing placement policies,
student academic histories, and placement scores as controls and found that
remedial placement lowers persistence compared to non-remedial placement for
similar students, while having no significant comparative effect on graduation
rates. The category of remedially placed students included but was not limited to
those students who were remedially treated. It also included remedial avoiders.

However, remedially treated students enjoyed increased persistence and higher
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graduation rates, though also a longer time-to-degree. The improved graduation
rate due to remedial math "was balanced by the fact that students who
completed remedial mathematics coursework took more time to graduate than
nonremedial students took" (Attewell, Lavin, Domina, & Levey, 2006, p. 892).
This balancing of effects is important. In light of other studies, the lack of a
significant effect on graduation rates from remedial placement is as likely as not
to be a result of a balancing of effects, rather than a lack of effects.

One striking value of Bettinger and Long (2006) is that the data tells an
entirely different story with versus without the controls. In Bettinger and Long
(2004), the researchers made a flat comparison of remedial and non-remedial
math students over four years, and found that remedial students dropped out
without attaining a degree at more than twice the rate: 65.2% versus 30.8%.

With statistical controls in place (Bettinger & Long, 2006), the researchers
found that remedial students in math and English actually persisted and
graduated at a higher rate over a five year period than similar non-remedial
students—even more so for a narrower group of students near their institution's
cut off score for remedial placement—and were less likely to reverse transfer or
move to a less selective college. One lesson is to recognize that improperly
controlled studies measure differences in subjects not the effects of treatments.
Another is that flat comparisons are still helpful in determining which
subpopulations tend to need the most help.

When math and English remediation were considered separately, some

differences appeared. Math remediation had a greater positive effect for students
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with higher ACT scores; whereas with English remediation, the effects declined
as the ACT scores increased, except for reducing stop-outs. And while math
remediation seemed to help math majors, English remediation was "estimated to
have a strong discouragement effect" on intended English majors (p. 22).

The study does assume that the students at colleges requiring
remediation face conditions comparable to those at colleges not requiring
remediation (Martorell & McFarlin, 2007). But we know that institutional culture
has a significant effect on student success (Kuh, Kinzie, Schuh, & Whitt, 2006). It
could well be that other factors are at least partly responsible for the advantages
remediated students experience.

It is also important to note that Bettinger and Long's (2006) study did not
consider all remedial students, but only a subset. Included students were full
time, traditional aged, took the ACT, and either attended a four-year college or
declared their intention to transfer to a four-year college when they applied to
community college. We know from Adelman (2005) that 58% of community
college students, the majority of whom are remedial students, never attend a
four-year college. But focusing on transfer students hits an important
subpopulation, one of particular importance as policy makers have begun
pushing to remove remediation to lower level institutions (Ignash, 1997).

Jepsen (2006) finds some positive value in California community college
remediation, in terms of persistence and transfer course completion, albeit with a
negative relationship to transferring with traditional age students. However,

Jepsen is trying to tackle some significant problems. One is a retesting bias,
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since only the latest placement test scores were available to the researcher
(Martorell & McFarlin, 2007). Students who retest almost invariably earn
significantly higher placement scores, meaning that any categorization of
students by score can be seen as mixing treatment and assessment, so that a
comparison of equivalent groups (matched cohorts) based on placement score is
untenable. Or, a later score could be seen as more accurately predicting student
success.

Another problematic assumption of the Jepsen study is that students who
enroll in the remedial courses they are referred to are assumed to be similar to
students who are referred but do not enroll. But the researcher suspects that
there are both within and between group factors hidden to him that could
otherwise differentiate between the enrollees and non-enrollees. Within the non-
enrollees, Jepsen proposes two very different sets of students who choose to
avoid remediation: highly motivated students who don't want to waste time and
probably then do well regardless of treatment; and poorly motivated students
who don't want to invest the time they probably need, and will therefore do poorly
regardless of treatment. Once again we're back to the selection/motivation bias.
Between groups, there is the prima facie difference of whatever caused that self-
selection in the first place.

Simple descriptive statistics can show the challenges remedial students
begin with. They earn fewer credits, get lower grades, persist and graduate at
lower rates by degree of remediation. But as Adelman (2005) has shown, the

bald fact of any remediation loses its predictive power once other factors are
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controlled for. So researchers have begun taking great pains to build adequate
controls in order to weed out some of the major kinds of student dissimilarities,
and measure only the broad effects of remedial treatment. Therefore, a matched
cohort design became an important feature of the current study.

One of the most significant studies of the academic effects of remediation
is also one of the most recent: Attewell, Lavin, Domina, and Levey (2006). These
researchers ran three analyses: one with no controls; one with controls; and
another counterfactual analysis that caliper matched students who were the
same academically and personally EXCEPT for the remedial courses they took
or didn't take. Academic skill controls included grade school grades, test scores,
class rank, curricular intensity, and highest math course taken. Academic
orientation controls included each student's education plan, school behavior,
school engagement, self-esteem and self-directedness. What the researchers
called "ecological variables" included school demographics. In addition, the
researchers noted the type of college first attended.

The study measured the academic effects of remedial coursework for a
broader subset of the remedial population: traditional age students who started
either at two-year or at four-year colleges. Outcome measures included low
credits, stopouts, and graduation rates, counting both two-year and four-year
degrees. The data came from NELS:88, the National Educational Longitudinal
Study, a project of the U.S. Department of Education’s National Center on
Educational Statistics that followed close to three million students from the

graduating class of 1992.
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There are several significant findings worth discussion, and others that
can be more easily dismissed. The simple bivariate analyses showed the
differences in the remedial and non-remedial populations, not the actual
treatment effects, because they included no controls, and we know from the work
of Clifford Adelman (2006a; 1999) that the negative effects associated with
remedial placement stem from the same causes as the remedial placement itself.
When controlled for student preparation and background factors, the logistic
regression and the propensity matched models in the Attewell study do yield very
different results that suggest a treatment effect which differs for students at two-
year versus four-year colleges.

The statistically significant effects of enrolling in any remedial courses
consisted of the fact that students had a lower chance of earning low (ten or
fewer) credits, paid for by a longer time-to-degree (bachelor's) and for four-year
students, a lower graduation rate. Two-year students enrolling in any remedial
course earned degrees at an insignificantly higher rate.

Statistically significant results for enrolling in three or more remedial
courses showed that such multiple enrollments lowered graduation rates for four-
year college students, increased time-to-degree, but again, decreased the
chance of earning ten or fewer credits. The lack of any significant difference for
two-year college students is good news, since facing a long remedial course of
study has been thought to be a major hurdle. But the fact that multiple
remediation does appear to hinder four-year-college students suggests shifting

that warning from two-year to four-year college students and educators.
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Remediation by subject produced more specific results. For four-year
students, reading remediation lowered graduation rates, while there was a less
significant negative effect for math remediation. For two-year students, writing
and reading remediation raised graduation rates, while math remediation lowered
them slightly.

Two-year students who passed all their remedial courses (by discipline)
had higher graduation rates if they passed all reading or all writing, but the math
result was mixed. The propensity matched model actually showed a non-
significant decrease in graduation rates for students who passed all of their
remedial math courses, while the logistic model revealed a significantly higher
rate. While these results are interesting for considering what remedial courses
can do, the interference of selection and persistence factors diminishes their
importance. Passing all remedial courses is only one possible outcome. Policy
makers need to know whether or not to put resources into remediation based on
all possible outcomes, not just the ideal scenario of passing all courses. For four-
year students, results for passing all courses by discipline are all insignificantly
negative. The lack of any measured benefit, along with the universally negative
results, should give four-year educators pause.

A reasonable conclusion is that remediation does a bit more good than
harm for two-year college students, but not for four-year college students, and
that more research is needed to properly assess the interactions with remedial
discipline and persistence and preparation factors. Are students subsequently

more successful because of the course content or simply because they are
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learning to take college courses? Is there an ideal or a maximum number of

remedial courses or program time that is most beneficial at each level and in
each discipline? Do older students fare as well? Does the added motivation

inhering in transfer students balance out an attritive effect that defeats many
lower level students?

Overall, the Attewell study does provide some support for the move to
downshift remedial courses from four-year to two-year institutions. It confirms the
findings of many studies which show that two-year college students who
complete all of their remedial courses do as well as non-remedial students. And,
it clearly indicates that we need to continue to study the positive and negative
effects of remedial courses in order to give students the benefits in terms of
preparation for academic success, without the costs of wasted time and money.

Two other recent studies show the difficulties in relying on any particular
research effort, no matter how well thought out. And these mixed results bolster
the idea that effects of remediation are a balancing of various positive and
negative factors, such that no clear directional result may be universally found.
Instructional methods and program design overcome any general treatment
effects in a vacuum (Levin & Calcagno, 2007; Armstrong, 2000).

Martorell and McFarlin (2007) use a regression-discontinuity study of
Texas students to assess the effects of remedial treatment on borderline
remedial students (a Local Average Treatment Effect, or LATE). A regression
discontinuity study plots a regression line across a treatment difference. They

used years and credits completed, degree and subsequent employment status
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as outcome measures for two- and four-year college students, and found minimal
evidence for a remedial benefit. Of course, one limitation of this type of analysis
is that it most accurately measures effects close to the cut-off point, whereas
results on the far left and right of the regression line can only be compared to
presumptions and expectations. Still, the results are consistent enough for the
researchers to conclude that remediation itself does little or nothing for students
near the cut-off, whereas the overall regression lines, albeit curvilinear, show that
placement test scores correlate positively with the outcomes. As they rise,
placement test scores generally predict higher grades, more persistence to
degree, and higher subsequent earnings. This study tells us that it isn't so much
the treatment that's effective as it is whatever academic background factors the
Texas Academic Skills Program (TASP) placement test measures.

Calcagno (2007) also uses a regression-discontinuity approach to assess
the effects of remedial treatment for students at the margin, this time in Florida.
Results show that treated students are more likely to persist year to year but no
more likely to pass initial courses, complete degrees, or transfer. This, coupled
with Martorell and McFarlin (2007) give powerful evidence that remedial
treatment is not of much benefit to students at the margin. Both studies fail to tell
us much about the effects on the students at the far left of the regression line—
those who need the most help and have by far the least successful outcomes.
This point is emphasized by the results of Attewell, Lavin, Domina, and Levey
(2006), which show that while two-year students who complete all remedial

courses are more successful, no such advantage is seen among four-year
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students. A reasonable explanation is that the selection process at four-year
colleges weeds out students who at two-year colleges would complete all
remedial courses and show a benefit, or select those students at a more
developed point in their academic career. Students who make it to a university
are generally more successful going in than the much broader population of
community college students. A study like Bettinger and Long (2006) which uses
ACT as an includer naturally weeds out weaker students.

The varying results support the hypothesis of a balancing of effects,
confounded by treatment variations. Taken together, however, results could
indicate some weakly positive impact of remedial treatment for higher level two-
year college students, and a weakly negative impact for four-year college

students overall.

Finally, the question could be asked, is there a difference in academic
success among transfer students based on remedial or non-remedial placement
itself?

The answer to this question probably depends on whether or not other
variables are accounted for. Following Adelman (2006a; 1999), variables
representing academic background skills, abilities, motivation and preparation
swamp the fact of any remedial treatment (which subsumes remedial placement)
for students who ever attend a four-year college. Without controlling for these
variables, differences in academic success between remedially placed and non-
remedially placed students are entirely predictable. Research does not support

an effect from the placement per se, but from the causes of that placement, as



73

measured by the placement criteria, or from the results of the placement,
including the treatment, peer effects, stigmas, and academic expectations.
Therefore, remedial placement is merely an indicator of other factors, though
usually a predictor of remedial treatment.

A bald comparison of remedially placed and non-remedially placed
students should find that the remedial students are less successful students.
Attewell, Lavin, Domina and Levey found just that (2006). But if a controlled
study of any remedial treatment shows no significant differences (Adelman,
2006a; 1999), then the finding of significant differences in all the outcomes
measured by Attewell, Lavin, Domina and Levey (2006) can be safely chalked up
to prior student differences. These studies disagree when it comes to the effects
of treatment when other variables are controlled for, but they don't indicate any
effect of the placement itself, nor is any proposed.

This dissertation study did not hypothesize any such placement effect, and
assumed that that student differences resulting in differential placement could
carry forward to the transfer institution, as has been shown in well-controlled
studies, so that when baldly compared, remedially placed transfer students might
well have lower graduation rates, persistence, and transfer course grades than
non-remedially placed students.

Research Questions

Question 1: To what extent do students avoid required remediation by

transferring from a two-year institution (TYCC) to a four-year institution (LRU)?
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There is no direct research basis for answering this question. Bettinger
and Long (2004) make a reasonable argument that it is unlikely most high school
students make college choices based on remedial policies, but transfer students,
especially older ones, have learned a great deal more than the average
traditional age high school graduate about how colleges work. Experience shows
that students who make strategic decisions about streamlining their course of
study are the exception, but that they will act in that way when presented with the
right information. Also, students do not need to graduate from TYCC before
moving to LRU, and so do not absolutely have to finish remediation before
moving on to the less restrictive environment (with only one math remedial
course and none in English or reading). Therefore, when this study began, it
seemed likely that some small number (perhaps 10% give or take a factor of two)

of students would be found to avoid remediation by transferring.

Hypothesis 1: Some remedially placed transfer students avoid remedial

coursework by transferring from TYCC to LRU.

Question 2: To the extent that students do avoid required remediation by
transferring from a two-year institution (TYCC) to a four-year institution (LRU), is
there a difference in student characteristics (such as demographics or degree-of-
remediation) between remedial avoiders and takers?

Female students score lower on placement tests but earn higher grades.
They are also more likely to complete remedial courses (Bettinger & Long, 2003).
However, the gender question here is whether there is a gender difference in

remedial avoidance behavior. There is no research to support such a conclusion.
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In Angrist, Lang, and Oreopoulos (2006), supplemental instruction involving
critical thinking, scholarships up to $4300, and a combination of the two, were
assessed for their effect on student grades and retention. The combination
approach increased overall student grades overall by 3%, but had no effect on
male students. In Noonan (2002), remedial student success was higher for
financial aid students, and rose with the amount of financial aid given. Females
received significantly more financial aid and were retained at a higher rate.
Financial decisions about schooling are the kind of strategic decisions that might
vary by gender, but no research shows any direct link between gender and
remedial avoidance behavior.

As for age, there is again no research basis for a directional hypothesis.
Older community college students are less likely to intend to complete a two- or
four-year degree, less likely to complete remediation (Bettinger & Long, 2005),
and less likely to be placed in remediation (Bettinger & Long, 2003). Ennis (2006)
found a significant association between age and success (success meaning
earning 60 credits) for under-prepared community college students. But
Villalobos (2001) found that academic under-preparedness outweighed the
otherwise significant factor of age in determining student characteristics.

The real question is whether or not older students make different
decisions about remediation. Experience suggests that older students may make
more strategic decisions regarding the course of their studies. Therefore, a small,
non-significant difference in favor of older students avoiding remediation would

not be surprising. Older students rely less on authority (Koutrelakos, 1986), are
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more reflective and evaluative toward remedial courses (Backner & Beckenstein,
1970), need remediation at a higher rate but are more likely to attend college on
a part-time basis (Jenkins & Boswell, 2002), and are less negatively impacted by
remediation than younger students (Crosta, Calcagno, Jenkins, & Bailey, 2006).
They are highly motivated, personally responsible, more deeply engaged in their
learning, and have a consumer-oriented motivation focus (Cejda, 2004). But
none of this really allows a prediction of statistical significance as to a difference
in remedial avoidance behavior. Therefore, no prediction of a difference was

made.

A survey of students exhibiting remedial avoidance behavior would be
helpful here. Chris Jepsen proposes a split between high quality students who
avoid remediation to their benefit and low quality students who avoid it to their
detriment. It would be nice to know how student quality affects remedial
avoidance decisions, but transfer students are by nature high quality students.
Without survey data, it would be difficult to interpret student decisions on the
basis of quality differences. And without high school data, it would be hard to do
a rigorous assessment of historic student academic quality, as the two-year
academic quality measures would be simultaneous with the avoidance behavior
they would presumably affect. Any qualitative differences prior to transfer might
represent newfound college course-taking skills. Given the limitations of this
study, the purest relationship would be that between degree of remediation and

remedial avoidance, but avoiders and non-avoiders were also compared based
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on other academic characteristics exhibited at TYCC (such as credits earned, or

GPA). No available research provided a predictive direction.

Hypothesis 2: There is no difference in remedial avoidance among
transfer students based on student characteristics.

Question 3: Is there a difference in academic success among remedially

placed transfer students associated with remedial treatment or avoidance?

While Bettinger and Long (2006) show higher graduation rates and
persistence for remedial students with a transfer intent, Attewell, Lavin, Domina,
and Levey (2006) show that transfer and other four-year college students have
lower graduation rates and a longer time-to-degree. Neither study perfectly
replicates the students in this (TYCC to LRU) study, so no directional hypothesis
could really be justified. Without access to the kind of high school data necessary
to replace remedial placement and treatment as predictors of transfer student
outcomes, it was necessary to use other control variables. These included
academic variables like TYCC degree of remediation required, degree
completion, GPA and the like, as well as demographic factors (ethnicity, gender,
age, and citizenship).

Hypothesis 3: There is no difference among remedial transfer students
based on remedial treatment or avoidance, when controlled for other relevant

variables.

The second and third research questions depend on the existence of

remedial avoiders among transfer students. No answer to that question appears



in the literature on remedial education or transfer students. Therefore, after a

review of the relevant literature, there was still a valid place for this study.
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CHAPTER 3: METHODOLOGY

This study followed students from a community college (TYCC) to the
proximate four-year university (LRU). The main purpose of the study was to find
out how many students avoid remedial courses by transferring, and if that
avoidance helps or hurts students academically. An ancillary question was
whether or not there were student characteristic differences in that remedial
avoidance behavior.

Levin and Calcagno (2007) present a good framework for evaluating
remedial education. Research in the area has faced typical shortcomings of
failure to control for pre-college factors and the nature of the actual treatment
itself, including differences between types of remedial students (Bailey & Alfonso,
2005; Grubb, 2001). The ideal of the true scientific experiment is difficult in
education, where instruction depends on a psycho-social relationship among
unique individuals, and even a scripted treatment varies from instructor to
instructor and class to class, and by institution, learning method, technology, and
time of day. As Levin and Calcagno (2007) point out, researchers devising
experiments often have to contend with student Hawthorne effects or faculty
John Henry effects, not to mention ethical and practical constraints, especially
sample size. When students know they are being treated differently, they often

act differently in ways that confound an experiment (the Hawthorne effect).
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Faculty who know they are part of an experiment can express their conscious or
unconscious bias toward one treatment condition or another by adding their own
treatment differences, providing differential encouragement, grading more or less
leniently, or by minimizing or maximizing their own efforts (like John Henry).

In this study, the first question was answered by counting students and
their remedial requirements, offset by their remedial course completions to
determine the extent of remedial course avoidance. The second question was
answered by comparing means and percentages of student characteristic
variables between avoiders and non-avoiders. Students either did or did not take
the remedial courses prescribed during their community college enroliment, and
they did or did not do so at the same rate regardless of age, gender, degree
status, and so on.

For Question 3, whether there is a difference in academic success among
remedially placed transfer students associated with remedial treatment or
avoidance, the most appropriate design was one using matched cohorts, as
indicated by Levin and Calcagno "when assignment is referred, but not
mandatory" (2007, p. 15). When the two institutions are looked at as a single
system, assignment to remedial treatment among transfer students is referred
but not mandatory, as students can simply move up to the higher level within the
system and avoid it.

The provision of matched cohorts is always problematic in education, but
several meaningful variables were available for creating matched groups. Ennis

(2006) found that remedial transfer student success was significantly affected by
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age, ethnicity, income, and the number of required remedial courses. Income
data was not available for this study, but the other variables were. Matching
cohorts by these and academic history variables makes sense, and in propensity
score matching, the procedure of gathering variables into a single propensity for
treatment score allows a reasonable approximation of equivalence between the

treatment and control groups.
The Dataset

The institutions in this study are both large. TYCC serves between 20,000
and 25,000 credit students annually (in addition to thousands of students taking
Basic Skills and Corporate and Continuing Education courses or specialized
training), and LRU serves between 15,000 and 20,000 degree-seeking
undergraduates.

The study was based on student records from two retrospective cohorts.
Cohort 1 consisted of first time TYCC students who had earned 0 TYCC credits
at week 4 of the first study semester of Fall 2000 (before virtually any credits
could be earned). Of course that means the cohort included some students who
attempted courses before the study starts, but had earned no credits, though
these were weeded out for years proximate to the study period. This left 5186
students.

Cohort 2 consisted of 5076 first time TYCC students who had earned 0

credits at week 4 of the first study semester of Fall 2001.
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These cohorts were then limited to students who placed into at least one
remedial course at TYCC, and who earned at least one credit at LRU during the
study period, by Second Summer 2005 and Summer 2006 respectively.

The cohorts were then merged into one study population of 910 transfer
students, of whom 305 were remedial transfer students, with a treatment group of
127 avoiders and a control group of 178 takers.

A more traditional definition of transfer students (earning 9 or 12 credits at
each institution) would have been arbitrary, and would have excluded some
students of interest who may have started at TYCC by choice, but immediately
transferred to LRU to avoid remediation, or students who avoided required
remediation, transferred, then failed to accumulate significant credits at LRU—
perhaps because they avoided the courses designed to prepare them for their
college studies.

A researcher studying transfer students might well want to focus only on
students who have made a significant commitment to their studies at both
institutions, but they would also be justified in casting a wider net, to look at all
students who move back and forth between institutions.

Research Questions

Question 1: To what extent do students avoid required remediation by
transferring from a two-year institution (TYCC) to a four-year institution (LRU)?

The extent of remedial avoidance was defined first as the percentage of
remedially placed transfer students who avoided at least one remedial course or

level. If significant avoidance existed, then the intensity and type of that
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avoidance would come into play, by number of courses avoided (out of the 10

possible remedial levels), and by the subject area (math, reading, and English).

Remedial placement was determined as it actually is determined at TYCC,
on the basis of AccuPlacer computerized placement test scores in Reading,
Sentence Skills, Arithmetic, and Elementary Algebra. See Figure 1 for a

simplified version.

——Eng/Read——

085

FIGURE 1. Remedial placement flowchart.
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In reality, some students are given prerequisite waivers based on other
factors such as other college transcripts not yet credited, exceptions based on
interview and testing by the Division Director of each discipline, and other
exceptional individual cases. An attempt was made to isolate these exceptions
and assign them to non-remedial status.

Assigning manually up-placed students to non-remedial status makes
sense. As mentioned in the Literature Review, borderline scoring students who
are up-placed generally fare about as well as students who placed at the higher
level. In fact, statewide, the pass rate for the 74 lowest scoring students on
AccuPlacer's Sentence Skills test (between 20 and 64), but who were up-placed
two levels into freshman composition (by individual college policy or by exception
based on additional measures) was 63.5% (Michaelides, 2005). The pass rate (A
to C grades) for students who placed into freshman composition was only a little
higher, at 65.6%. The rate for students up-placed by only one level was 61.7%.
Exceptions to placement policy are usually made for good reasons, and there
was good reason to believe that if a student was up-placed two levels, that
student must have demonstrated an ability to succeed at the college level. Most
students score-placed or waived into freshman composition can and will pass,
though more than half will earn grades of C or below. Overall, students whose
remediation has been waived can be justifiably considered non-remedial

students, as they were for this study.

The broad status of remediation can be further classified and complicated

by discipline (content area) and degree of remediation. Counting Adult Basic
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Education (basic skills), there are 10 levels of non-ESL remediation at TYCC.
There is only 1 level at LRU, which only came into play as a proxy for the highest

level of remedial math at TYCC.

This study used most recent placement scores to assign each student a
placement regimen of up to 10 courses, two in English, three in reading, and five
in math. Unlike Jepsen's (2006) regression discontinuity study, validity here was
not threatened by the retesting wrinkle. There, Jepsen's comparison was
threatened by the lack of initial scores for every student. Here, while 10% of
TYCC students do retest, access to initial and final scores was available for this
study, and retesting was simply one more way for students to reduce their
remedial requirements at TYCC. A more refined version of the first research
question might be whether after TYCC students had exhausted all other means
of fulfilling or avoiding their remedial requirements, they avoided them
(intentionally or otherwise) by transferring to LRU.

Counting Adult Basic Education levels and Developmental courses, there
are 30 possible combinations of remedial courses and levels a student could be
required to take at TYCC. If significant remedial avoidance behavior existed
(more than a percent or two), then the type and intensity of the remedial

avoidance would become relevant.

Hypothesis 1: Some remedially placed transfer students avoid remedial
coursework by transferring from TYCC to LRU.

Question 2: To the extent that students do avoid required remediation by

transferring from a two-year institution (TYCC) to a four-year institution (LRU), is
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there a difference in student characteristics (such as demographics or academic

success variables at TYCC) between avoiders and non-avoiders?

This question was answered with a series of means comparisons (t-tests)
and nonparametric (chi-square) tests using remedial avoidance as the dependent
variable and student characteristics as the independent variables.

Hypothesis 2: There is no difference in student characteristics between
remedial avoiders and takers, even when controlling for the number of remedial

courses required.

Question 3: Is there a difference in academic success among remedially

placed transfer students associated with remedial treatment or avoidance?

Once access to student record data from TYCC and LRU was granted,
and significant remedial avoidance was found, propensity score matching was
used to winnow the relatively larger control population of remedial transfer
students, to create a control group and treatment group of remedial takers and
avoiders. The "treatment" group consisted of remedial avoiders.

Propensity score matching can be an effective non-experimental design
(Rosenbaum, 1984b; Rosenbaum, 1984a; Rosenbaum & Rubin, 1983).
According to Shadish, Cook, and Campbell (2002), two requirements for this
procedure are having large sample sizes, and substantial overlap in the groups.
Variables chosen should support both treatment conditions, and no variable
influencing the outcome should perfectly predict participation (Bryson, Dorsett, &
Purdon, 2002). A set of covariates is then identified and used to create an overall

propensity of treatment score from 0 to 1, which can then be used to select
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individuals from the treatment group who fit the same propensity parameter as
the control group individuals.

The first step was to create a logistic regression of students who avoided
remedial coursework by transferring, by the available pre-treatment students
variables. The dependent variable was remedial avoidance (Y = 1) or non-
avoidance (Y = 0) to obtain a propensity score that was the predicted probability
(p) of remedial avoidance: log[p/(1-p)] (Henry, Gordon, & Rickman, 2006). The
logistic regression model included "all available variables that might distinguish
students who receive the treatment from those who do not" (Attewell, Lavin,
Domina, & Levey, 2006, p. 896).

The next step was to choose a method of matching. The treatment and
control subjects can be compared based on their propensity for treatment score.
The scores can be divided into strata, subjects can be matched within a caliper
distance, matched one-to-one, matched and re-matched until an optimally low
mean propensity score distance is created, matched several controls to one

treatment, and so on.

In its classic form, one-to-one (greedy, nearest neighbor) matching moves
through the list of treatment subjects and one at a time locates the closest
matching control subject in terms of propensity score. That match is then set
aside and can never be used again. Genetic and other forms of optimal matching
use multiple attempts at combining to lower the global average for distance
between matches (Smith & Dickenson, 2008). An optimal method relies on the

constant re-matching so that the best overall combination of matches can be
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determined (based on mean difference in propensity score), even though any

individual match may involve a greater or lesser distance.

This study used a modified combination of caliper matching, and greedy
(one-to-one nearest neighbor) matching. Caliper matching calls for the
identification of a common-support region and then the random selection of one
propensity score matching control subject for each treated subject (Attewell,
Lavin, Domina, & Levey, 2006). Defining the width of the common support
region, or caliper, is more of an art than a science, and widths in the literature
range widely. The Attewell study matched individuals with propensity scores
differing by only .01, and added group biases to insure that the samples
representing each treatment condition did not vary significantly on any individual
predictor variable, but they had larger samples sizes to work with and thus more
possibilities for making very close matches. A common caliper might be one
fourth or one fifth of the standard deviation of the propensity scores of the
population (Tu, 2007; Henry, Gordon, & Rickman, 2006). However, the
practicality of the caliper can be a function of the sample size; the greater and
richer the sample (greater in number and richer in terms of filling more points of
the range), the more likelihood there is of obtaining very close matches. Here,
one fifth of the standard deviation was chosen, which created a caliper of 4.36%
of the propensity score (the likelihood of being an avoider for the student
considered for possible matching). Students were only matched if their
propensity for remedial avoidance fell within 4.36% of the propensity score for

the student they were being matched to.
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The goal of matching is to make the treatment and control groups as
similar as possible, not only in terms of propensity for treatment, but also in terms
of the values for the individual variables used to predict that treatment propensity
(Ho, Imai, King, & Stuart, 2007). Smith and Dickenson (2008) show the
increasing balance in variable means between treatment and control groups that
they achieved by using greedy, optimal, and genetic matching in turn. They
calculated an improvement in mean difference that showed the effects of the
different matching methods.

The sample and control populations for this study overlapped fairly well in
terms of the range of propensity for treatment (see Figure 2 on page 105). Once
the caliper was set at 4.36% of the propensity score, only six treatment and one
control subject fell outside the possible matching range. However, due to the
differing distributions, only 89 out of 127 treatment subjects could actually be
matched within the caliper. There simply weren't enough control subjects with a
high propensity for treatment score.

Many matches were attempted, but ultimately a one-to-one hand-matched
nearest neighbor set balanced the means of the variables, with an average
improvement in mean difference of 58.49% (shown in Table 3). As was the case
in Smith and Dickenson (2008), this match created large improvements for all
variables except those that were already closely balanced, which represented a
kind of natural regression away from a precarious mean.

The actual predictor variables chosen for the final matching are shown in

Table 16 on page 105. They were chosen to create a model with the best
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goodness of fit and correct classification of students as avoiders and takers, so
as to create matches across the greatest range of treatment subjects, reduce the
mean probability difference between treatment and control subjects, and to best
balance the mean values for the predictor variables.

TABLE 3

Predictor variable mean differences between remedial avoiders and takers
before and after one-to-one greedy matching.

Mean Difference ~ Mean Difference % Improvement of

Variable Before Matching  After Matching Mean Difference
Age 0.982* -0.207 78.92%
Number of remedial

courses required 0.032 0.056 -42.88 %
Program GPA 0.236* 0.356 -50.85%
Cumulative GPA -0.242* 0.089 73.11%
Mean hours earned

per term -1.383*** 0.164 89.40%
Cumulative hours earned -22.681*** -0.896 96.05%
Program hours attempted -16.209*** -3.645 77.51%
Program hours earned -15.954*** -3.578 77.57%
Ratio of program hours

earned to attempted -0.016 0.007 68.89%
Terms enrolled -2.189*** -0.663 69.71%
Length of enroliment

measured in terms -1.929*** -0.394 79.57%

Mean improvement for
all predictor variables -- -- 58.49%

Mean propensity score
distance 0.200*** 0.007 96.50%

Notes. *Denotes p < .05, ***denotes p < .001. Positive differences mean that
remedial avoiders had a higher mean for that variable.

Lowering the mean propensity score distance, as a way of making the

analysis more robust, diminished the sample sizes and therefore lowered the
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statistical power, raising the possibility of a Type Il error. The greedy match used
for the study retained 89 out of 127 treatment subjects and 89 out of 178 control
subjects. It created a mean propensity score difference of .7% between the
treatment and control groups, down from 20.0% between all treatment and all
control subjects, and removed all statistically significant differences in mean
values. The small sample sizes meant that the potential for optimal matching
schemes to improve the matches was limited. Optimal matching was not likely to
create a substantially smaller mean propensity score difference with more
between-group balance for the variables, or yield analytical results different than
the results obtained, which were remarkably consistent for all matches tried.

The final step was to compare the 89 treated students to the 89 matched
control students on the LRU outcome variables. Once all the remedial avoiders
(treatment subjects) had been matched, mean academic outcomes were
compared to see if the null hypothesis held. If so, there would be no significant
difference between the two groups in GPA, credits earned, terms retained, or
graduation rates.

Hypothesis 3: There is no difference among remedial transfer students
based on remedial treatment or avoidance, when controlled for other relevant
variables.

The procedures used in this study were able to show whether or not
remedial students from TYCC avoided required remedial coursework by
transferring to LRU. They also showed student characteristic differences

between remedial avoiders and takers, and gauged the magnitude of those



differences. Finally, they allowed a comparison of academic consequences for

the two groups.
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CHAPTER 4: RESULTS

To review: analysis of the two cohorts that began at TYCC in 2000 or
2001 found 910 students who had transferred to LRU by 2005 and 2006
respectively. Of these, how many avoided taking their required remedial
coursework? There was no prior research to base an estimate on, so a more
general hypothesis was created relying on anecdotal experience with student

behavior.

Hypothesis 1: Some remedially placed transfer students avoid remedial

coursework by transferring from TYCC to LRU.

Table 4 shows the 910 students who moved from TYCC to LRU, but it
also shows how many of those students avoided taking the placement tests.
Placement testing itself is encouraged but not required. Avoiding the tests could
itself be seen as a remedial avoidance decision, since it is the test scores that
create the remedial requirement. Many students come to TYCC with transfer
credits from other colleges that allow them to waive remedial prerequisites; some
may find other ways to avoid these prerequisites, such as CLEP testing, or
personal exemption. It was not possible during this study to completely verify the
percentage of students meeting prerequisites through other venues, versus
simply avoiding testing, but doubtless the latter is common enough. No student

avoided the placement test and took a remedial course anyway, and virtually no
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student tests when they have already met the prerequisites. Because many
students avoid placement testing simply in order to avoid remediation, some
students classified as non-remedial might well have been remedial avoiders or

takers if they had tested.

TABLE 4

Registration and testing status by transfer student cohort.

Cohort 1 Cohort 2
Category n % n %
Began at TYCC 5186 5076
And took no placement test 2321 44.76% 2236 44.05%
And took placement test(s) 2865 55.24% 2840 55.95%
Began at TYCC 5186 5076
And continued at LRU 588 11.34% 322 6.34%
Began at TYCC 5186 5076
And continued at LRU 588 11.34% 322 6.34%
And took placement test(s) 330 6.36% 138 2.72%

Of the 10,244 students beginning at TYCC, almost half (4557, or 44.48%)
avoided testing. Of those same 10,244 students, 910 (8.88%) transferred to LRU,
of whom 468 (51.43%, or 4.57% of the total) took the placement test. Of those
tested, 305 (65.17% of the 468, or 2.98% of the total) required one or more
remedial levels. A breakdown of how many students required how many levels is
displayed in Table 5.

Table 5 shows that a significant number of students avoided multiple
levels. Meanwhile, Tables 6, 7, and 8 show how many students placed into how

many remedial levels by subject area: English, math, and reading.
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Remedial requirement status for transfer students.
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Category n %

No remediation required 605 66.5%
1 remedial level required 140 15.4%
2-3 remedial levels required 121 13.3%
4-5 remedial levels required 41 4.5%
6-9 remedial levels required 3 0.3%
TABLE 6

Remedial English requirement status for transfer students.

Category n %

No English level required 796 87.4%
1 English level required 76 8.4%
2 English levels required 38 4.2%
TABLE 7

Remedial math status for transfer students.

Category n %

No math level required 694 76.3%
1 math level required 161 17.7%
2-3 math levels required 54 5.9%
4-5 math levels required 1 0.1%
TABLE 8

Remedial reading status for transfer students.

Category n %
No reading level required 766 84.2%
1 reading level required 112 12.3%

2-3 reading levels required 32 3.5%
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The percentage of students needing English remediation was 12.6%, with
23.7% needing remediation in math, and 15.8% in reading. The differing number
of existing levels that can be required for each subject could partly explain these
rates. Perhaps more students avoided math because there was more math to
avoid. Certainly it can't be argued that students went out of their way to not take
math. The average math avoider ducked 1.29 math courses, while the average
reading avoider skipped 1.4 reading courses, and the average English avoider

declined to take 1.27 required remedial English courses.

Table 9 sums up the picture, showing that of the 305 remedial students,

127 avoided at least some remediation, while the other 178 competed all of it.

Here then is our answer. Of 910 transfer students, 127 (14.0%, or 41.6%
of the remedial transfer students) avoided remediation by transferring. Almost

half of those students avoided more than one level.

Therefore, the hypothesis was supported. Some students—14%—who
began at TYCC did intentionally or unintentionally avoid at least one remedial
class (or level) by transferring to LRU. This is a large enough number that if there
is an academic cost to remedial avoidance among transfer students, there could
be policy implications in terms of a need to prevent the avoidance behavior or
address it after transfer. This is especially true when it is assumed that more

transfer students avoided remediation simply by not testing in the first place.
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TABLE 9

Testing, remedial, and avoidance status for transfer students.

Category n %

In cohort 910 100.0%
Took no placement test 442 48.6%
Took any placement test 468 51.4%

No remediation required 605 66.5%
Remediation required 305 33.5%

No remediation required 605 66.5%
Avoided any remediation 127 14.0%

Took all remedial 178 19.6%
Avoided no level 783 86.0%
Avoided 1 level 66 7.3%
Avoided 2-3 levels 61 6.7%
Remediation required 305 100.0%
Took all remedial 178 58.4%
Avoided any remediation 127 41.6%
Took all remedial 178 58.4%
Avoided 1 level 66 21.6%
Avoided 2-3 levels 61 20.0%

The next issue to be addressed was whether or not remedial avoiders look

different than students who complete all their assigned remedial levels.

Hypothesis 2: There is no difference in remedial avoidance among transfer
students based on student characteristics, even when controlling for the number

of remedial courses required.
Table 10 shows the demographic characteristics and associates degree
status for the 910 transfer students in the study. It is also useful to compare the

transfer students to the general population at TYCC. TYCC curriculum students
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at the beginning and end of the study period were 57% female, climbing to 59%
female respectively. Study students were 58% female.
TABLE 10

Demographics and TYCC associates degree status of transfer students by
remedial status.

Non-Remedial Remedial Total in study

Categorical
Variable n % n % n %
Age

Under 30 527 87.1% 292 95.7% 819 90.0%

30+ 78 12.9% 13 4.3% 91 10.0%
Gender

Female 355 58.7% 174  57.0% 529 58.1%

Male 250 41.3% 131 43.0% 381 41.9%
Ethnicity

White 451  74.5% 187 61.3% 638 70.1%

Black 92 15.2% 62 20.3% 154  16.9%

Other 62 10.2% 56 18.4% 118 13.0%
Country

us 580 95.9% 267 87.5% 847 93.1%

International 25 4.1% 38 12.5% 63 6.9%
TYCC associates degree

No degree 568 93.9% 248 81.3% 816 89.7%

Associates 37 6.1% 57 18.7% 94 10.3%

TYCC's curriculum student population fell over that same period from 63%
white to 56% white. Study students were 70% white. The decrease in minority
representation among transfer students is troubling, if typical.

TYCC's black curriculum student population rose from 26% to 31%, but

black students made up only 17% of study students. Hispanic representation
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rose from 3% to 5%; the Asian/Pacific Islander subpopulation remained constant
at 5%; the Unknown/Other subpopulation rose from 2% to 3%. This range of
10%-13% matched the study population's other minority representation of 13%.

The proportion of older students (31+ for this calculation) fell from 38% to
36% over the study period, while students 30 and below comprised a growing
percentage from 62% to 64%. For the study, even the more generous definition
of older students (30+) yielded only a 26% representation. Clearly, transfer
students at TYCC are more likely to be white and younger.

TYCC international student representation grew from 5% to 8% of the
curriculum student population. The study figure of 7% fell into that range.

Table 11 shows a comparison done for age as a continuous variable, plus
the various academic predictor variable means, including the number of remedial
course levels required, program GPA and cumulative GPA, average credits
earned per term and cumulative credits earned, program credits attempted and
earned, and for students who attempted any program credits, the ratio of
program credits earned to program credits attempted. It also compares terms
enrolled, and the interval between first and last enroliment during the study
years, measured in terms.

Non-remedial students were older, and accumulated fewer credits, except
within their program. Since remedial courses represent non-program hours, a
difference there was to be expected: non-remedial students have fewer courses
required of them. Remedial takers would be expected to earn more overall

credits, but even the avoiders earned almost five more credits, and more credits
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per term. There appears to be a difference in the extent to which students invest
in programs between those who avoid remedial classes or are not assigned to
those classes, and those who are assigned and take the classes.

TABLE 11

Age and student academic characteristics by avoidance status.

Non-Remedial Remedial  Total in study

Variable mean mean mean
Age 23.07 20.13 22.08
Program GPA 3.11 2.91 2.99
Cumulative GPA 3.17 2.98 2.76
Mean hours earned

per term 6.65 10.64 7.99
Cumulative hours earned 21.34 51.19 31.35
Program hours attempted 7.09 21.72 12.00
Prog hours earned 6.94 21.34 11.77
Ratio of program hours

earned to attempted 0.97 0.97 0.97
Terms enrolled in courses 2.98 5.62 3.86
Length of enroliment

measured in terms 4.44 7.35 5.42

Table 12 (on page 101) continues with this theme, showing that remedial
takers were the only category to show a majority earning any program hours.
Most remedial takers (60.1%) have program GPAs, whereas 82.1% of non-
remedial students and 68.5% of remedial avoiders have no program GPAs, a
statistically significant difference: X3(2, n = 910) = 122.67, p < .001. This implies
that the motivation of students not taking remedial classes is geared more toward
transferring than it is toward making more of their TYCC experience. It is typical

to find differences between remedial and non-remedial students, in the entire
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curriculum student population, not just those who transfer. This study looked

specifically for differences among remedial students by their avoidance status.

TABLE 12

Numbers and percentages of transfer students earning a program GPA (or not)
by remedial status.

Non-

Remedial Taker Avoider
Variable n % n % n %
Earned at least some
program hours 108 17.9% 107 60.1% 40 31.5%
Earned no program
hours 497 82.1% 71 39.9% 87 68.5%
Total 605 100% 178 100% 127 100%

Table 13 shows demographic and degree status variables. Here, the only
statistically significant difference is in the lower percentage of remedial avoiders
having earned an associates degree. For continuous variables such as student
age and academic characteristics, shown in Table 14 (on page 103), all factors
were significant in differentiating takers from avoiders, except for the number of
remedial courses required, and the success rate for program courses. So, it
appears that in terms of demographics, remedial takers and avoiders are similar,
though avoiders are a year older. And in terms of student academic
characteristics, presented in Tables 11 and 14, remedial transfer students,
generally speaking, appear to be just as capable as non-remedial students in
terms of their ability to complete a course, as shown by cumulative GPA,

program GPA, and the success ratio of credits earned to attempted for courses in
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their program. They differ more just where takers and avoiders differ more, in
their course-taking behaviors such as the number of courses taken and hours
attempted and earned. This finding of a divergent academic plan sets remedial
takers apart from avoiders in a striking way.

TABLE 13

Demographics and TYCC associates degree status of study transfer students by
remedial status.

Taker Avoider

Categorical
Variable n % n %
Age

Under 30 173  97.2% 119 93.7%

30+ 5 2.8% 8 6.3%
Gender

Female 105 59.0% 69 54.3%

Male 73  41.0% 58 45.7%
Ethnicity

White 109 61.2% 78 61.4%

Black 35 19.7% 27 21.3%

Other 34 19.1% 22 17.3%
Country

usS 151 84.8% 116 91.3%

International 27 15.2% 11 8.7%
TYCC associates degree*

No degree 138 77.5% 111 87.4%

Associates 40 22.5% 16 28.6%

Note. *Denotes chi-square significance at the p < .05 level.



103

TABLE 14

Student age and academic characteristics of study transfer students by remedial
status with t-test.

Taker Avoider
Variable mean mean t p
Age 19.72 20.71 -2.15 .033
Number of remedial
courses required 2.02 2.06 -0.22 .827
Program GPA 2.84 3.08 -2.18 .031
Cumulative GPA 2.90 2.66 2.51 .013
Mean hours earned
per term 11.22 9.83 3.60 .000
Cumulative hours 60.63 37.95 7.27 .000
Program hours attempted 28.47 12.26 5.71 .000
Program hours earned 27.98 12.03 5.68 .000
Ratio of program hours
earned to attempted 0.98 0.96 0.84 .404
Terms enrolled 6.53 4.34 7.85 .000
Length of enroliment
measured in terms 8.16 6.23 5.08 .000

The final question was whether or not remedial avoiders were any more or

less academically successful than remedial takers.

Hypothesis 3: There is no difference in academic success among remedial
transfer students based on remedial treatment or avoidance, when controlled for

other relevant variables.

Matched cohorts were created by first running a direct logistic regression
in SPSS, and then using a modified (caliper-restricted) form of one-to-one greedy
matching of remedial avoiders and takers based on probability of treatment

(propensity score), with avoidance being the self-treatment.
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For the regression, the outcome variable was avoiding or taking remedial
classes (levels). There were 10 predictor variables used, and these are shown in

Table 15.

TABLE 15

TYCC predictor variables for logistic regression with remedial avoiding or taking
as outcome variable.

Variable

Gender

Ethnicity (White, Black, Other)
Nationality (U.S., International)
Age

Cumulative GPA

Mean hours earned per term
Program hours attempted
Program hours earned
Cumulative hours earned

A number of other variables were used to create additional models, such
as the other demographic characteristics, the ratio of program hours earned to
program hours attempted, and the average number of terms retained while at
TYCC, but these did not significantly increase the correct classification of
subjects into categories of avoiders and takers (71.8%), and they did not create
substantially different possibilities for matching treatment subjects throughout the
distribution of avoiders and takers, shown in Figure 2. Most importantly, they also
did not yield any different results for the final question of academic success

differences at LRU.
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FIGURE 2. Predicted probabilities for remedial avoidance for observed groups:
remedial avoiders (1) and takers (0). (Each symbol represents 1 case).

Figure 2 shows both the good overlap between avoiders and takers, but
also the difficulties in matching all treatment subjects. There are plenty of good
matches among the control subjects (0's) for students with a low probability of
treatment (X's on the left side of the range), but the ratio of control subjects to

treatment subjects diminishes toward the right side of the range.

The direct logistic regression that Figure 2 represents included TYCC
variable data from 127 remedial avoiders and 178 remedial takers, using the
variables listed in Table 15. A test of the full model with all 10 predictors against
a constant-only model was statistically significant, X(10, n = 305) = 64.07, p <
.001, showing that the set of predictor variables did distinguish avoiders from
takers, with 71.8% of subjects correctly classified, 55.9% of avoiders and 83.1%

of takers.
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Table 16 presents odds ratios, Wald statistics, as well as 95% confidence

intervals for the odds ratios of the predictors.

TABLE 16

Logistic regression analysis of remedial avoidance status as a function of
demographic and academic variables: Remedial avoiding vs. taking.

Predictor Odds Wald 95% Confidence
Variable Ratio X? LL UL
Age 1.079 3.938 1.000 1.165*
Nationality (U.S., International) .702 .383 0.288 1.908
Cumulative GPA .869 .364 0.551 1.369
Mean hours earned per term .938 1.868 0.855 1.029
Cumulative hours earned 975 13.764 0.962 0.988***
Program hours attempted .887 1.109 0.711 1.107
Program hours earned 1.117 922 0.892 1.399
Gender 1.053 .035 0.614 1.805
Ethnicity 1.383

Black .891 .088 0.417 1.902

Other 1.462 .968 0.686 3.115

Note. *Denotes p < .05, ***denotes p < .001.

The next step was to match subjects based on the predicted probabilities
for treatment (which in this case was remedial avoidance), which yielded 89
avoiders and 89 takers matched with an average difference in their predicted
probabilities of 0.7%. As was shown in Tables 13 and 14, avoiders and takers
significantly differed in terms of age and academic behaviors, but not the other
demographic variables or the degree of remediation required.

Did these pre-treatment variable differences cause a differentiating effect
for academic success variables at LRU? Academic success was examined in

terms of 9 outcomes variables, shown in Table 17. An attempt has been made to
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identify variables referring strictly to the outcomes of student coursework during

the study period, with the exception of the LRU math placement test score.

TABLE 17

LRU outcome variables to be compared as a function of remedial avoidance
status.

Variable

Bachelor's degree status

Total LRU credits

Hours registered per
study term

Total study hours
registered

Credits earned per
study term

Total study credits
earned

Cumulative GPA

Math placement test score

Study terms retained

The main academic goal of a transfer student, and the most important
academic indicator, is usually the earning of a degree. Table 18 shows clearly
that between avoiders and takers there was no statistically significance in the
rate at which the students earned a bachelor's degree during the study period.
There were no other kinds of degrees earned by these remedial students, though
one non-remedial transfer student earned a diploma and 32 non-remedial

transfer students earned a master's degree during the study period.
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TABLE 18

LRU graduation during study period rate comparison by remedial avoidance
status with chi-square test.

Taker Avoider
Variable n % n % X p
Bachelor's degree status 40  44.9% 41 46.1% 0.023 .880

Other important academic success indicators are credits earned, terms
retained, and GPA. If remedial avoidance creates an advantage or disadvantage,
it should show up somewhere in this collection of variables. Table 19 shows that
once again there were no statistically significant differences by remedial
avoidance status.

Considering the p value of .194 for the LRU math placement test score, it
is possible that a larger sample would have shown evidence that completing all
required remedial courses leads to an advantage in LRU math placement scores.
Still, only 29 in each group took the placement test, and gaining one and a half
points would be a small advantage considering that the reward of passing the
LRU test with an 11 and thus avoiding a single 3 hour (1 credit) remedial math
course would be earned by the taking of all required remedial coursework at

TYCC.
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TABLE 19

Means comparison of LRU academic outcome variables by remedial avoidance
status with t-tests.

Taker Avoider

Variable mean mean t p
Total LRU credits 46.69 48.44 -0.352 .725
Hours registered per

study term 10.07 9.96 0.228 .820
Total study hours

registered 50.10 51.60 -0.296 .768
Credits earned per

study term 9.86 8.80 1.045 .298
Total study credits

earned 46.19 47.01 -0.169 .866
Cumulative GPA 2.38 2.49 -0.729 467
Math placement test score 11.55 (n=29) 10.03 (n=29) 1.316 194
Study terms retained 4.93 5.12 -0.404 .687

This study began by asking if remedial transfer students avoided
remediation at TYCC by transferring to LRU. It further asked if remedial avoiders
look different in terms of demographic and academic characteristics before they
transfer, and if they gain or lose in terms of academic success by not taking
required remedial coursework. The data was sufficient to answer each of these

questions.



CHAPTER 5: DISCUSSION

Questions and Answers

It was anticipated at the start of this study that some students who were
required to take remedial courses at TYCC would skip these courses and go
directly to LRU. Still, no one had ever documented this behavior, hence question
1: to what extent do students avoid required remediation by transferring from a
two-year institution (TYCC) to a four-year institution (LRU)?

Do students avoid remediation by transferring? They do, at the rate of
41.6%, 14% of the total transfer population studied. These avoiders take the
placement test, which usually means that they have no prior college credits to
exempt them from remedial coursework, but then transfer without ever taking the
remedial courses required of them at TYCC. Some of these students took a
remedial course and failed it or withdrew from it before transferring. Most simply
never enrolled. None of this is surprising, since many TYCC students avoid both

the placement test and the resulting remedial requirements.

As evidence for the conclusion that many students avoid testing to avoid
remediation, consider the following figures. Roughly 9% of TYCC students who
began at TYCC during the study period transferred to LRU within 5 years, and
perhaps another 5% transferred to other universities. Most TYCC students simply

aren't transfer students, though many would like to be. If 44% of TYCC students
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didn't take the placement test during that same time period, and most of them
didn't transfer, where did they go? For students earning at least 12 credits during
the study period, the test avoidance rate dropped to 19%. For students earning at
least 24 credits, it dropped to 16%. Students remaining an extra year beyond that
avoided testing at a 14% rate—but these are diminishing populations. Many of
these students aren't just putting off testing, they are disappearing from TYCC
altogether, some by transferring, many by dropping out, and others by
completing personal goals that may even include earning certificates—but not

associated degrees or even diplomas.

The study next asked if remedial avoiders and takers look different in
terms of their demographic and academic characteristics prior to transfer.
Question 2: to the extent that students do avoid required remediation by
transferring from a two-year institution (TYCC) to a four-year institution (LRU), is
there a difference in student characteristics based on remedial avoidance? The
working hypothesis here was that avoiders and takers do not differ, but this was
based on a general lack of research precedent. In fact, avoiders and takers do
appear to differ in terms of mean age, and every academic variable measured
except the number of remedial levels required and program course success rate.
This would seem to indicate that the third working hypothesis should have turned
out to be incorrect, and that there would be success differences found at LRU.
After all, it is well established that academic history tends to predict future

academic performance.
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Hypothesis three declared that there were no academic success
differences after transfer for remedial avoiders and takers. Since results for the
second question showed statistically significant academic differences by
remedial avoidance status before transfer, it stands to reason that there should
have been some differences after transfer. However, once the two groups were
matched by probability of treatment, they showed no statistically significant
differences in academic success outcomes. They also showed no such
differences before they were matched, they showed no such differences based
on any of the many reasonable matching schemes that were attempted, and
furthermore, remedial takers showed no differences in a separate analysis when
compared to all other transfer students. For transfer students, there simply were

no success differences based on remedial avoidance status.
Issues and Limitations

One serious limitation in this study was the inability to address non-
remedial students who may have placed into remedial classes if they had not first
avoided the placement test. This study can help answer questions about
students who avoid remediation that is required of them, but it can't answer those
same questions about students who may well be avoiding remediation even if
they have tested and incurred remedial requirements. In short, the figure of 14%
of all TYCC to LRU transfer students being remedial avoiders is probably too low.
In all likelihood, the real percentage is higher.

Still, including these potential avoiders is less likely to change the answer

to the second research question. Remedial transfer students look different from
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non-remedial students, in terms of age and academic characteristics, and
remedial avoiders and takers also differ. Subsequent analysis using propensity
score matching compared remedial takers to all other transfer students in the
study. This analysis found that once again, significant differences observed in the
raw comparison disappeared once the groups were matched. Therefore, it
seems unlikely that shifting some non-remedial students into the avoider
category would significantly change the answer to the second research question
and make takers and avoiders look more alike. Among transfer students,
remedial takers simply look far more invested in completing coursework and
programs at TYCC than other transfer students.

Finally, it is also unlikely that re-categorizing these test-avoiders as
remedial avoiders would change the answer to the third research question. There
were simply no differences found between avoiders and takers, in any controlled
or uncontrolled comparison. The subsequent analysis matching takers with non-
takers (non-remedial students and avoiders) also found no statistically significant
differences for any academic success variable. This supports the hypothesis that
there are two main effect continuums at work in remedial education, of attrition
versus persistence and academic skill deficit versus treatment. Transfer students
appear to have successfully developed their academic skills and their motivation
to persist and succeed, and therefore appear to have moved to the right end of
both continuums. (And it is likely that students not developing these traits have

been weeded out). This would explain the lack of success differences.
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One question this study could not answer was whether or not remedial
avoidance was intentional. Given the paucity of TYCC hours for remedial
avoiders in comparison to remedial takers (see Table 14), it is certainly possible
that avoiders simply have a different game plan when they come to TYCC, which
doesn't involve completing so many of their freshman and sophomore credits
before they transfer. They are enrolled for fewer terms at TYCC. They also do
not stay as long at TYCC, enrolling for 70% of the terms in the interval between
their first and last enrollment during the study period, compared with 80% for
remedial takers. Follow up interviews were not possible here but would have
provided evidence for the intentionality of the avoidance and other academic
behaviors.

Of course, whether or not the avoidance was intentional, it still could have
created academic effects. If the avoidance resulted from student choices, those
avoidance decisions would be as much an effect as they were a cause. Some
motivational or other psychological differences may have led some students to
avoid remediation by transferring, and those differences could have been related
to other academic success differences. Such psychological factors may have
predated college and they may have been gotten at by survey data, which was in
any case unavailable for this study. Or these psychological characteristics may
well have emerged during college. Teasing that out went far beyond the bounds
of this investigation, and as it happened, there were no academic success

differences between avoiders and takers.
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Levin and Calcagno have directed researchers to "compare only those
remedial and non-remedial students who actually share similar backgrounds and
academic preparedness. By doing so, the effects of an intervention can be
attributed to the program rather than to pre-college differences" (2007, p. 10).
Using propensity score matching, this study has found no apparent divergent
effects by remedial program.

Of course, the lack of follow-up surveys or interviews is still a limitation of
the study, since there may have been other academic effects not measured. Two
students sharing GPA, graduation status, credits earned, and having been
retained for the same number of terms could well have had profoundly different
educational experiences.

It is even possible, if unlikely, that intentional avoiders and unintentional
avoiders have very different GPAs, credits, and so on, but that these all balanced
out.

Another major limitation here was the lack of full longitudinal data. No high
school transcript information was available, so that control variables were limited
to TYCC academic and demographic variables. Affective variables representing
the student's psychology and personal situation are known to enhance the
prediction of academic performance. However, nailing down the very last pre-
college student difference was really not as important as determining if there was
a broad program effect for roughly equivalent college students avoiding remedial

treatment. Again, this study did not find such an effect.
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Then too, some students have previous college credits that they do not
transfer to TYCC. These credits can meet course prerequisites and eliminate the
need for placement testing or remedial coursework. Admittedly though, it is an
uncommon student who declines to provide a transcript when the reward is so
great, in terms of money and time saved by not taking courses. This study relied
on the diligence of the counselors and testing officials who work hard to help
students avoid unnecessary testing.

At the other end of the longitudinal data pipe, limited transfer data was
available—limited to LRU. Some students transfer to other universities, to
multiple colleges and universities, reverse transfer, stop out, and so on. They
often simultaneously take courses at one or more other colleges, data from which
was not available (TYCC having not been a member of the National Student
Clearinghouse). Student academic behaviors at LRU provide an incomplete
picture, but it is a worthwhile picture that represents most transfer students'

commitment of thousands of dollars and years of their life.
Suggestions for Further Research

It is highly unlikely that only TYCC students avoid remediation by
transferring. Some colleges and systems require placement testing and remedial
coursework to be completed before students take other curriculum coursework or
transfer. However, even there, students can always work the system by avoiding
it. A student in CUNY for example could simply transfer to a college not affiliated
with the New York system. North Carolina has 57 community colleges, each with

its own differing policy on placement and remediation. Therefore it would be
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helpful for other researchers to quantify how many students from other colleges

in other states and systems also avoid remediation by transferring.

It would be good for another study to confirm the results of the other two
questions as well. Student populations and behaviors differ from place to place;
possibly avoiders in one system look different than avoiders in another system.
Certainly, a larger study could look statewide to gauge the academic effects of
this avoidance in order to confirm the lack of effects found through this more
limited research.

Further research, especially much larger studies, could help to indicate the
effects of remedial avoidance in certain major fields. There may be a differing
impact of math remediation avoidance on students in engineering, the health
science, or other technical fields.

Experimental studies are considered the gold standard, and retrospective
observational studies such as this one can be used to point the way toward
relatively safe experiments. Where good evidence of academic benefit exists,
coupled with evidence of a lack of harm, educators should feel confident enough
to randomly assign students into controlled treatment conditions. After all,
administrators routinely add or remove programs that offer different treatment
conditions, often based on practical considerations and without sufficient

evidence of the academic costs and benéefits.
Summary

A policy maker might well ask, if some students are avoiding remedial

coursework by transferring, should we continue to allow this behavior, or attempt
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to intervene? This question could be asked at two-year colleges and at four-year

transfer universities.

Given the results of this study, there seems no cause for university
administrators to be alarmed at remedial avoidance. Transfer students seem to
do just fine whether or not they complete required remedial coursework. Perhaps
they are the most academically well prepared students, those who have proven
themselves to be college ready, by posting high SAT or ACT scores, by earning
top high school grades, or by passing college courses at a community college.
On the other hand, many universities, including LRU, have their own placement
testing and remedial courses. Recent evidence suggests that this could be a
waste or time and money, and it could even prove detrimental to students'

academic progress.

For two-year college administrators, the situation is still more complex.
They are faced with a more muddled picture as to the benefits and academic
costs of remedial courses for their students. If some of their most successful (that
is, transfer) students gain no measurable academic benefit from remediation, and
many less successful students don't remain enrolled long enough to complete
their remediation or other academic goals, can it be said that the system is
working?

Even high school administrators must face these questions. Across the
country, they send the majority of their two-year college-bound students—and

plenty of their university-bound students—into remediation. Are they doing
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enough to prepare their students? How much does any failure of preparation

harm their students at the coming educational levels?

Remedial education was created to take students who were ill-prepared
for college level work, and then help them become college-ready. Single-
measure placement testing schemes are inexpensive, efficient and painless on
the front end, but appear to be insufficient to the task of sorting students to
determine their real college readiness needs. Remediation should be assigned to
students who need it, based on a much more rounded picture of student course-
taking abilities (including grades), and better evidence than any single piece of
information. Even at the university level, where remediation in general may not
be helpful, individual students often do need more academic help. Perhaps these

can best be identified by their academic performance at the university.

In short, we should go back to what remedial education was designed to
do in the first place. The purpose was not to treat the majority of students in a
systematic way, but to find the exceptional students who are not fully prepared

for their academic future, and help them.
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