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Research on the Advanced Placement (AP)
program generally shows that students scoring
4s and 5s on AP exams outperform their non-AP
peers in subsequent college courses. However,
faculty and academic advisors often suggest that
students with AP credit should repeat prerequisite
courses in college before attempting advanced
coursework. We compared grades of 20,409
students in 42 subsequent courses across three
groups: students who used AP credit as a
prerequisite, students who earned AP credit but
repeated the prerequisite courses in college, and
students without AP credit. Results with two-level
cross-sectional multilevel modeling showed that
AP students performed similarly in subsequent
courses whether they chose to repeat prerequi-
sites or not; both groups outperformed non-AP
students with similar academic backgrounds.
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Advanced Placement (AP) courses and exams
have become a fixture in American high schools,
with parents, educators, and policymakers increas-
ingly encouraging students to enroll in the hope
that participation in AP courses will improve their
odds of first being admitted to, and eventually
being successful in, college (Klopfenstein &
Thomas, 2010). Early research on the AP program
found encouraging correlations between AP par-
ticipation and college success, but more recent
studies have questioned those results (Sadler,
2010). In fact, students arriving at college with
AP credit may be advised to repeat the equivalent
introductory coursework (Sadler & Sonnert, 2010;
2018).

Approximately 8% of students begin college
with at least some AP credits (Evans, 2019), and
those thousands of students must make a choice:
do they accept their AP credit and move ahead to
more advanced courses to reduce their time to
degree, as proponents of the AP program argue
they are prepared to do (Klopfenstein, 2010)? Or
do they heed the warnings of faculty members who

believe students should repeat AP credit at the
college level to gain greater depth of understanding
(Hansen et al., 2006; National Research Council,
2002)? Students, and the academic advisors who
guide them, need more than anecdotal information
to make evidence-based decisions that promote
academic success in college. Therefore, this study
aimed to fill a gap in the existing literature on the
AP program by providing evidence about whether
students with AP credit are prepared to pursue
advanced coursework in college or if they would be
better served by repeating introductory courses at
the collegiate level. We also provide a model for
institutions to assess their own students’ experi-
ences related to AP credit, so that advisors can use
reliable information when guiding students on
these important decisions early in their college
careers.

Advanced Placement: Background and
Growth

The College Board first offered Advanced
Placement exams in the early 1950s in a
collaboration between elite college preparatory
schools and university faculty members, in
which high schools designed their own curric-
ulum to prepare students for a common exam
graded by college professors (Lacy, 2010).
Since its inception, the AP program has grown
substantially in the number of subjects offered
and in the availability of AP-designed courses
in high schools (Ackerman et al., 2013). The
high school graduating class of 2019 included
1.25 million students from over 22,000 high
schools who took at least one AP exam out of
the 38 exams available (College Board, n.d., AP

program participation and performance data

2019).
One reason for this significant growth in AP

participation is that parents, educators, and
educational policymakers believe success in the
AP program leads to success in college (Klopfen-
stein & Thomas, 2010). Indeed, the College
Board’s promotional materials claim that success-
ful AP students earn higher GPAs and are more
likely to graduate from college in four years than

NACADA Journal Volume 41(2) 2021 5



non-AP students (College Board, n.d., Benefits of

AP). With the expectation that AP courses prepare
students for college, federal and state govern-
ments have enacted policies (such as subsidizing
examination fees for low-income students) to
increase AP participation among high school
students (U.S. Department of Education, 2006).
At the collegiate level, legislation mandating the
awarding of AP credit for scores of 3 or higher, as
recommended by the College Board, has been
enacted in 22 states (College Board, n.d., State

and systemwide AP credit and placement poli-

cies). Most universities award credit for at least
some scores on some exams, though individual
policies vary greatly (Ackerman et al., 2013).
However, whether an individual student earns
credit depends on both their exam score and the
policy of the institution (Evans, 2019). Some
selective institutions have stopped granting credit
for AP exam scores or have raised exam score
thresholds so that only students who score 5s
receive credit (Burkholder & Wieman, 2019;
Drew, 2011). Furthermore, how students are
advised to use or repeat pre-college credit (e.g.,
AP credit, dual credit) depends on their specific
degree plans and career goals, so students who
expect to graduate more quickly because of AP
credit may be disappointed (Witkowsky et al.,
2020).

Use of Advanced Placement Credit in College

Success in the AP program could benefit
college students in one of two primary ways:
reduced time to degree or higher grades (Klopfen-
stein, 2010); however, students must often choose
between these two potential benefits. They can use
AP credit to move ahead in the curriculum,
potentially saving money, or they can repeat
introductory courses, potentially earning higher
grades given their prior exposure to the material.
Empirical evidence supporting the claim that
students use AP credit to reduce time to degree is
limited in the literature. For example, Evans (2019)
found that, except for Pell grant recipients who
may be more motivated than their higher-income
peers to save money by graduating more quickly,
there was no statistically significant relationship
between AP credits earned and reduced time to
degree.

If students choose to repeat coursework instead
of moving ahead, it may often be the case that an
academic advisor or faculty member recommend-
ed that they do so (Sadler & Sonnert, 2010).

University faculty members who recommend

students repeat credit earned by AP exam or dual

credit are often concerned that courses taken in

high school are not truly equivalent to college-

level courses (Hansen et al., 2006; Troutman et

al., 2018). College courses are faster paced and

cover content that is not included in typical AP

courses (Conley, 2007; Eykamp, 2006). Beyond

content coverage, faculty members argue that AP

courses are focused on learning procedures rather

than engaging deeply with the concepts of a

discipline (Hansen et al., 2006; Wade et al.,

2016). However, evaluating the position that AP

students should repeat introductory courses before

moving on to subsequent courses is difficult,

because most AP research on college success

compares students with and without AP credit;

there is limited research comparing student

outcomes depending on whether students with

AP credit choose to use it or not (De Urquidi et

al., 2015). There is even less research about the

guidance provided by advisors to students who

enter college with significant amounts of credit

(Witkowsky et al., 2020).

Two studies investigated whether students

should accept AP credit or repeat the course in

college; while these studies provide helpful

insights, neither was sufficient to answer the

question broadly because both were limited to

one subject. First, De Urquidi et al. (2015) studied

the outcomes of AP calculus students who

accepted all, partial, or no AP credit. They found

that students generally benefitted from accepting

all earned credit, although results varied somewhat

by first mathematics course taken and SAT Math

scores (De Urquidi et al., 2015). Second, Hansen et

al. (2006) compared writing samples from three

groups: students who used AP credit as the

prerequisite for a sophomore-level English course,

non-AP students who took a first-year composition

course prior to the sophomore-level course, and

students who earned AP credit and also took a

composition course. They found no difference

between the first two groups but evaluated the third

group as superior to the others. Unfortunately, this

study did not control for student background

characteristics, such as high school grades or test

scores; failing to include these common covariates

of college grades may have confounded the results

of the study. Methodological limitations such as

these are common in much of the existing AP

research (Sadler, 2010).
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Methodological Considerations in Existing
Research on Advanced Placement

The College Board has conducted extensive
research on the AP program, including validity
studies and comparisons of AP and non-AP students
in college illustrating that AP students earn higher
grades and graduate at higher rates (Warne, 2017).
However, scholars have identified methodological
limitations of much of the College Board-sponsored
research on Advanced Placement (Klopfenstein &
Thomas, 2009; Sadler & Tai, 2007). The predomi-
nant concern is that most studies were simple
comparisons of students who had or had not earned
college credit based on their AP exam scores,
ignoring other potentially confounding differences
in student characteristics (Sadler & Tai, 2007). The
problem with this type of analysis is ignoring
potential moderator or mediator variables that may
account for both AP course-taking and college
performance differences. For example, AP courses
are more prevalent in wealthier school districts, and
students self-select into AP courses (Sadler & Tai,
2007); those who pass AP exams tend to be highly
motivated, high-achieving students who are likely to
succeed in college regardless of their AP participation
(Sadler, 2010).

Warne’s (2017) review of AP literature con-
cluded that non-College Board researchers gener-
ally found positive results based on AP perfor-
mance even after controlling for differences in
student backgrounds; effect sizes, however, were
much smaller than those reported in less method-
ologically rigorous research. For example, Acker-
man et al. (2013) found that although students with
AP exam scores of 4 or 5 had higher college GPAs
and graduation rates than non-AP participants,
students who scored mostly 3s (or lower) did not
experience greater college success after controlling
for high school GPA and SAT/ACT scores.
Patterson and Ewing (2013) used propensity score
matching to control student background differenc-
es before comparing subsequent course grades of
two groups of students: those who used AP credit
to move directly into advanced coursework and
non-AP students who took introductory courses at
the collegiate level. Of the 10 AP exams included
in the study, they found significant positive effects
favoring students who used AP credit in only five
(both Calculus exams, Physics C, Chemistry, and
U.S. Government); the other five showed no
significant differences between groups (Biology,
Micro- and Macroeconomics, Psychology, and U.S.
History). These results provided at least two
important implications for future AP studies: 1) it

is important to account for differences in student
backgrounds outside of experiences with the AP
program, and 2) there may be meaningful differ-
ences in subject area outcomes, so any analysis
should account for variation in both courses and
individuals.

Purpose and Significance of the Study

Warne (2017) identified specific ways for scholars
to advance the body of knowledge on Advanced
Placement, among them: 1) use of advanced
methodologies, 2) with awareness of variability in
AP courses, and 3) asking new questions about
policy and practice. In particular, Warne (2017)
called for future AP research to use multilevel
modeling to account for the nested nature of AP data,
in which students are clustered in courses and schools
or colleges, so they cannot be considered independent
of each other as is required for traditional analyses
using multiple regression.

We concur with Warne’s (2017) suggestions.
Applying two-level cross-sectional multilevel mod-
eling, we sought to determine whether students
who earn AP credit achieve grades in subsequent-
level courses that are at least as high as those of
students who only take the prerequisite course in
college. Furthermore, we extended the question to
address whether AP students should repeat prereq-
uisite courses to ensure success before moving on.
Specific research questions include:

RQ1. Are AP students equally well-pre-
pared to succeed in advanced college
courses as non-AP students even after
controlling for high school grades and
SAT scores?

RQ2. To what extent do outcomes for AP
students vary across courses, and can
course difficulty predict any of this
variation?

RQ3. For students with AP credit, are
outcomes in target courses better if
they repeat the prerequisite course in
college?

While little research has been conducted to
explore the variation due to course characteristics,
course difficulty level is a possible avenue for
exploration (Wladis et al., 2017). In addition to
addressing the first two avenues for future
investigation identified by Warne (2017), this
study addresses a new question about institutional
policies and academic advising practice by con-
sidering the choices students with AP credit must
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make regarding whether to use their AP credit or
repeat equivalent courses in college.

Method

Data
We conducted a secondary analysis of existing

institutional data retrieved from the University
Registrar at a selective public research university
in the Midwest. Students at this institution earn
free elective credit for all AP exam scores of 3 or
higher, as required by a state law passed in 2010,
but the score required for credit equivalent to
introductory courses varies by department; except
for foreign language exams, students generally
need exam scores of 4 or 5 to place into advanced
courses. The retrieval of appropriate data for the
investigation began with identifying the courses
for which students could be granted credit based
on AP exam scores. Those courses were used to
develop a list of target courses, which were the
subsequent courses in a sequence within the same
department, e.g., if students earned AP credit for
General Biology I and II, they could use that
credit to meet the prerequisite for Microbiology (a
target course). Students in the data set were
domestic undergraduates who completed one or
more of the target courses for a grade between fall
2015 and spring 2018; this group included all
degree-seeking students whether they were be-
ginner, transfer, or continuing students. Interna-
tional students were not included because rela-
tively few international students at this institution
have any AP credit. If students repeated a course,
only the first attempt was included; if students
completed multiple target courses, one course was
randomly selected for the study, so no student was
counted twice. The final data set included grades
of 20,409 students from 42 courses in 13
departments.

Variables
Dependent Variable. Following prior AP

research (e.g., Patterson & Ewing, 2013), final
grades earned in the target courses served as the
dependent variable. Grades ranged from Aþ to F
and were converted to a numerical scale
consistent with how the institution calculates
GPA (4.0 for Aþ and A grades, 3.7 for A-, 3.3
for Bþ, etc.).

Independent Variables. The primary inde-
pendent variables were two dichotomous vari-
ables indicating students’ AP status: AP Only
refers to students who earned AP credit for the

prerequisite and enrolled directly in the target
course, and AP Course refers to students who
earned AP credit for the prerequisite but
repeated it at the university prior to enrolling
in the target course. Students with zeros on both
variables comprised the Course Only reference
group. To account for differences in student
backgrounds (Sadler, 2010; Warne, 2017), we
included several possible covariates when col-
lecting the data. Core high school GPA and SAT
total scores were included as student-level
variables in addition to AP status to partially
control for prior academic achievement. Core
high school GPA is calculated by the institution’s
Office of Admissions and includes high school
mathematics, English, laboratory science, for-
eign language, and social studies courses
measured on a 4-point scale. Students in the
sample reported both older and newer versions
of SAT scores as well as ACT scores, so all test
scores were converted to the most recent SAT
scores using concordance tables published by the
College Board (n.d., Concordance). One course-
level variable, historical DFW rate, was included
in the model. This represented the percentage of
students who earned Ds, Fs, or Ws in any section
of the course offered from fall 2015 to spring
2018 and provided an estimate of course
difficulty.

We also considered including demographic
variables, such as gender, underrepresented
minority status (URM), whether students were
Pell grant recipients, and if they identified as first-
generation college students. When we added
these variables to the final model, however, it
failed to identify parameter estimates, which
indicated they were likely not significant predic-
tors. Additionally, the goal of the study was to
provide evidence to inform student decisions
regarding the choice to use or repeat AP credit.
While academic advisors might reasonably sug-
gest that students with higher grades and test
scores could have more confidence in their ability
to succeed in the next-level college course, they
would not suggest that personal characteristics
such as race or income should guide those
decisions. We did find that among students with
earned AP credit, female students and Pell grant
recipients were slightly more likely than male
students and non-Pell grant recipients to use their
credit, after controlling for high school grades
and SAT total scores. The effect sizes were quite
small, however, and neither URM nor first-
generation status significantly predicted the use
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of AP credit. Therefore, the estimates for the

effects of using or repeating AP credit can be

interpreted as average effects that apply to

students from all demographic groups, after

controlling for high school grades and SAT total

scores.

Table 1 includes extensive course-level de-

scriptive statistics; the means and standard

deviations of grade distributions varied substan-

tially by course, as did DFW rates, which ranged

from 0.03 to 0.26. Approximately 75% of all

students in the sample were in the Course Only

group, but group distribution varied by course,

with mathematics courses enrolling relatively

high numbers of students in both AP groups. Of

the students who had AP credit for prerequisite

courses, nearly 80% chose to move directly into

the target course; even in STEM disciplines, only

28% of students with AP credit chose to repeat

prerequisite courses before moving on to more

advanced coursework.

Analysis

We conducted a series of analyses using two-

level cross-sectional multilevel linear models

(Raudenbush & Bryk, 2002) to examine the

relationship between student AP status and grades

in target courses after controlling for student- and

course-level indicators using HLM7 software

(Raudenbush et al., 2011). In the model, level 1

represents students and level 2 represents the target

courses taken by the students; thus, the model

captures the nested effect of AP status on students

within target courses. The analysis began with an

unconditional model to quantify variation in the

target course grade across the 42 courses in the

sample. The intraclass correlation indicated that

12.1% of the variance in target course grades was

due to course-level characteristics, which supports

multilevel modeling as an appropriate analytic

method (Hedges & Hedberg, 2007).

The first conditional model added the key

variables indicating students’ AP status categories.

Initially all random effects were included to allow

the effects of predictors to vary across courses, but

the AP Course indicator was later fixed due to non-

significant variation across courses. Subsequent

conditional models added student characteristics at

level 1 and course DFW rate at level 2. Restricted

maximum likelihood estimation was used for all

models; see below for the final level 1 model.

Level 1 Model:

GRADEij ¼ b0j þ b1j * ðSAT ijÞ
þ b2j * ðHSGPAijÞ
þ b3j * ðAPONLY ijÞ
þ b4j * ðAPCOURSEijÞ þ rij

where i¼ 1, 2, . . ., n students in course j; j¼ 1, 2,
. . ., 42 courses; and rij¼ a residual error term for
student i in course j. In the level 1 model, all
variables were centered on the group mean. High
school grades and test scores varied considerably
across courses, so centering on the group mean
allowed us to interpret student-level parameters
within a group; thus, we could focus on differences
in AP status while controlling for measures of prior
academic achievement within a specific course.

Level 2 Model:

b0j ¼ c00 þ c01 * ðDFW jÞ þ u0j

b1j ¼ c10 þ c11 * ðDFW jÞ þ u1j

b2j ¼ c20 þ c21 * ðDFW jÞ þ u2j

b3j ¼ c30 þ c31 * ðDFW jÞ þ u3j

b4j ¼ c40

In the level 2 model (see above), the intercept, b0j,
was the average grade in course j for the Course
Only reference group; it was predicted by the
grand mean, c00 (average grade across all Course
Only students in all courses), the DFW rate of
course j, and random course-level error u0j. The
four student-level predictors became part of the
level 2 model, in which bpj represented the
average effect of predictor p on grades in course j,
plus the extent to which the DFW rate of course j

moderated the effect of the given predictor. In the
level 2 model, DFW rate was centered on the
grand mean.

Full Model:

GRADEij ¼ c00 þ c01 * ðDFW jÞ þ c10 * ðSAT ijÞ
þ c11 * ðDFW jÞ * ðSAT ijÞ
þ c20 * ðHSGPAijÞ
þ c21 * ðDFW jÞ * ðHSGPAijÞ
þ c30 * ðAPONLY ijÞ
þ c31 * ðDFW jÞ * ðAPONLY ijÞ
þ c40 * ðAPCOURSEijÞ þ u0j

þ u1j * ðSAT ijÞ þ u2j * ðHSGPAijÞ
þ u3j * ðAPONLY ijÞ þ rij

Should Students with Credit Repeat Coursework
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The full model (see above) includes several

interaction terms that indicate the extent to which

the effect of each level 1 predictor varies

depending on the DFW rate of the course. We

were especially interested in whether course

difficulty interacted significantly with the effect

of being in the AP Only group (i.e., c31). The AP

Course indicator showed no significant variation

across courses, so there is no interaction effect

included for that indicator.

Table 1. Course-level descriptive statistics

Course
(AP score required for credit)

Grade DFW
Rate

HS GPA SAT

n M SD M SD M SD

Biology 2 (4) 1718 2.90 0.92 0.08 3.53 0.35 1244 136
Microbiology (4) 366 2.48 1.00 0.23 3.64 0.33 1307 131
Biology 3 (4) 173 2.41 1.27 0.22 3.60 0.37 1318 153
Anatomy & Physiology (4) 224 2.17 1.16 0.25 3.66 0.32 1311 148
Chemistry 2 (3) 1977 2.92 1.07 0.11 3.46 0.38 1184 124
Organic Chemistry A (4) 526 2.94 1.09 0.11 3.56 0.37 1298 142
Organic Chemistry B (4) 205 2.89 1.09 0.26 3.63 0.34 1312 142
Organic Chemistry C (4) 204 3.09 0.87 0.04 3.74 0.29 1430 97
Organic Chemistry D (4) 34 2.82 1.24 0.15 3.68 0.39 1400 153
Chinese 3 (3) 47 3.65 0.62 0.05 3.40 0.53 1319 152
Computer Science (4) 14 2.54 1.16 0.18 3.58 0.32 1415 88
Creative Writing (4) 229 3.56 0.74 0.06 3.42 0.41 1259 152
Multimedia Writing (4) 60 3.15 1.09 0.07 3.31 0.40 1274 137
Business Writing (4) 1042 3.63 0.64 0.04 3.37 0.40 1243 132
Technical Writing (4) 561 3.57 0.65 0.06 3.47 0.39 1316 145
French 3 (3) 163 2.77 1.01 0.11 3.40 0.41 1249 147
French 4 (4) 151 2.67 1.02 0.12 3.40 0.44 1271 144
French Literature (5) 22 3.41 0.54 0.03 3.64 0.37 1404 141
French 5 (5) 36 3.39 0.71 0.04 3.60 0.25 1322 124
German 3 (3) 135 2.79 1.00 0.08 3.37 0.41 1274 157
German 4 (4) 114 3.00 0.86 0.06 3.43 0.42 1296 156
German 5 (5) 36 3.37 0.62 0.06 3.52 0.33 1366 114
Japanese 3 (3) 73 3.10 0.93 0.08 3.41 0.45 1303 158
Japanese 5 (5) 21 3.11 0.99 0.15 3.42 0.53 1268 147
Latin 2 (3) 68 3.16 0.90 0.05 3.47 0.42 1286 131
Applied Calculus 2 (4) 344 3.07 0.91 0.19 3.59 0.35 1335 108
Theoretical Calculus 2A (4) 2055 2.20 1.21 0.24 3.57 0.32 1365 103
Theoretical Calculus 2B (4) 1475 2.62 1.03 0.13 3.63 0.31 1390 98
Multivariate Calculus (4) 2995 2.60 1.08 0.16 3.65 0.30 1410 106
General Physics 2 (5) 613 2.34 0.97 0.18 3.48 0.37 1260 132
Advanced Physics A (5) 1063 2.81 1.00 0.18 3.69 0.28 1414 99
Advanced Physics B (5) 718 3.05 0.97 0.09 3.63 0.35 1405 113
Psychology Statistics (4) 109 2.76 1.21 0.16 3.44 0.34 1272 127
Psychology Res. Methods (4) 88 3.18 0.89 0.09 3.48 0.40 1273 135
Advanced Psych. A (4) 414 3.04 1.08 0.12 3.50 0.37 1237 142
Advanced Psych. B (4) 296 3.14 0.96 0.10 3.50 0.35 1266 138
Advanced Psych. C (4) 62 3.23 0.94 0.06 3.53 0.35 1291 139
Advanced Psych. D (4) 210 2.88 1.06 0.15 3.50 0.35 1281 133
Spanish 3 (3) 531 2.78 0.87 0.12 3.32 0.41 1188 139
Spanish 4 (4) 856 2.96 0.95 0.09 3.36 0.46 1224 142
Spanish Literature (5) 135 3.50 0.85 0.03 3.60 0.36 1318 147
Spanish 5 (5) 246 3.54 0.71 0.04 3.61 0.34 1323 139
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Results

All four student-level predictors (high school

GPA, total SAT scores, and membership in either

the AP Only or AP Course groups) were positively

correlated with grades in target courses and with

each other. Membership in the Course Only group
(i.e., reference group) was negatively correlated
with target course grades (r¼ -0.16, p , .01), high
school GPA (r ¼ -0.19, p , .01), and SAT total
scores (r¼ -0.41, p , .01) indicating that students
who have not earned AP credits tend to have lower
course grades, high school GPAs, and SAT scores
compared to those students who have earned AP
credits, though the correlations are only weak to
moderate.

The results of the four models (see Table 2)
address the three research questions. First, results
indicate that students with AP credit were at least
as well prepared as non-AP students for the target
courses in the study; both the AP Only and AP
Course predictors were associated with course
grades over half a letter grade higher than the
Course Only reference group (see Model 2). After
controlling for high school GPA and SAT total
scores, the advantage for each AP group was
smaller but still significant (see Model 3). On
average, the gap between AP and Course Only
students was 0.41 for the AP Course group,
t(19,725) ¼ 13.39, p , 0.01, and 0.30 for the AP
Only group, t(41)¼ 7.96, p , 0.01. This indicates
that, even after controlling for two measures of
prior academic preparation, both AP groups had
average grades nearly half a letter grade higher
than the Course Only group (e.g., a Bþ for both AP
groups compared to the non-AP student average
grade of just below a B).

In the final model (Model 4) with the course-
level explanatory variable of DFW rate, the main
effect of AP remains significant. The 95%
confidence interval for the effect of being in the
AP Only group was 0.23 to 0.36; for the AP
Course group, the 95% confidence interval was
0.35 to 0.47. These values indicate the performance
difference in the target course between students
who earned AP credit and those who did not.

Additionally, as mentioned above, there was
significant variance in grades across courses for the
AP Only group, but not for the AP Course group.
This means the average gap of nearly half a letter
grade between Course Only and AP Course
students is a consistent estimate for all courses.
However, the extent to which AP Only students
differed from Course Only students did signifi-
cantly vary across courses; course difficulty, as
represented by DFW rate, was used to predict some
of this variation. DFW rate was a significant
predictor of grades on its own, and higher DFW
rates increased the gap between the Course Only
and AP Only groups, t(40)¼ -3.97, p , 0.01. The

Table 1. Course-level descriptive statistics
(extend.)

Course Only AP Only AP Course

n % n % n %

1598 93.0 81 4.7 39 2.3
285 77.9 58 15.8 23 6.3
137 79.2 35 20.2 1 0.6
190 84.8 31 13.8 3 1.3

1929 97.6 37 1.9 11 0.6
434 82.5 83 15.8 9 1.7
161 78.5 39 19.0 5 2.4

83 40.7 86 42.2 35 17.2
12 35.3 18 52.9 4 11.8
45 95.7 2 4.3 0 0.0

5 35.7 9 64.3 0 0.0
164 71.6 65 28.4 0 0.0

48 80.0 12 20.0 0 0.0
880 84.5 153 14.7 9 0.9
380 67.7 177 31.6 4 0.7
143 87.7 20 12.3 0 0.0
131 86.8 20 13.2 0 0.0

17 77.3 5 22.7 0 0.0
32 88.9 4 11.1 0 0.0

125 92.6 10 7.4 0 0.0
106 93.0 7 6.1 1 0.9

26 72.2 10 27.8 0 0.0
71 97.3 2 2.7 0 0.0
20 95.2 1 4.8 0 0.0
65 95.6 3 4.4 0 0.0

112 32.6 213 61.9 19 5.5
1231 59.9 517 25.2 307 14.9
752 51.0 289 19.6 434 29.4

1657 55.3 1147 38.3 191 6.4
601 98.0 12 2.0 0 0.0
939 88.3 112 10.5 12 1.1
619 86.2 82 11.4 17 2.4

88 80.7 19 17.4 2 1.8
60 68.2 28 31.8 0 0.0

305 73.7 104 25.1 5 1.2
201 67.9 91 30.7 4 1.4

28 45.2 34 54.8 0 0.0
142 67.6 68 32.4 0 0.0
482 90.8 49 9.2 0 0.0
808 94.4 46 5.4 2 0.2
106 78.5 29 21.5 0 0.0
185 75.2 58 23.6 3 1.2
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coefficient for this interaction effect was approx-

imately 1.97; since the highest DFW rates were

close to 25%, the total advantage for AP Only

students in the most difficult classes was, on

average, more than half a letter grade (see Model

4).

Finally, the results also addressed our third

research question: were outcomes for students with

AP credit better if they chose to repeat the

introductory course prior to taking the target

course? On average, after controlling for measures

of prior academic achievement, students with AP

credit earned slightly higher grades in target

courses if they repeated the prerequisite in college

(AP Course group) than if they moved directly into

the subsequent college course (AP Only group),

but the difference was, on average, very small

(0.11). However, since the effect of the AP Only

indicator varied across courses, and significantly

increased as course DFW rates increased, the

difference in performance between the two AP

groups could potentially be smaller or even

reversed in more difficult courses.

To highlight this finding, Table 3 illustrates the

actual differences observed between groups based

on AP status across three courses in the current

data set, one each with low, moderate, and high

difficulty as estimated by historical DFW rate.

In the course with historically lower DFW rates,

the Course Only students earned a 3.6 on average,

so while both AP groups outperformed non-AP

students, the difference was small, and the 4.0

grading scale seems to limit the extent to which

they could do so. In the course with moderate

difficulty, students in both AP groups earned

approximately one letter grade higher than non-

AP students, with students in the AP Course group

earning the highest grades. However, in the course

Table 2. Multilevel regression estimates across four models of student grades in target courses

Model 1
Unconditional

Model

Model 2
Key Predictors:

AP Groups

Model 3
Student

Characteristics

Model 4
Full

Model

Estimate SE Estimate SE Estimate SE Estimate SE

Fixed Effects
Intercept (c00) 2.975** 0.060 2.975** 0.060 2.979** 0.060 2.981** 0.036
DFW (c01) -4.818** 0.559
SAT (c10) 0.001** 0.000 0.001** 0.000
DFW*SAT (c11) 0.005*** 0.002
HSGPA (c20) 0.805** 0.039 0.805** 0.035
DFW*HSGPA (c21) 1.803*** 0.551
APONLY (c30) 0.589** 0.045 0.302** 0.038 0.297** 0.033
DFW*APONLY (c31) 1.966** 0.496
APCOURSE (c40) 0.605** 0.033 0.408** 0.030 0.408** 0.030

Variance Estimates
Intercept (s2

0) 0.139** 0.140** 0.143** 0.048**

SAT slope (s2
1) 0.000** 0.000**

HSGPA slope (s2
2) 0.037** 0.024**

APONLY slope (s2
3) 0.052** 0.031** 0.015**

Within-student (r2) 1.014 0.952** 0.796** 0.796**

**p ,.01

Table 3. Average grades in three courses by AP status

Course Difficulty (DFW Rate)

Low (3.7%) Moderate (11.4%) High (22.6%)

N M SD N M SD N M SD

Course Only 880 3.60 0.64 1929 2.90 1.07 285 2.31 0.96
AP Only 153 3.80 0.62 37 3.71 0.61 58 3.14 0.86
AP Course 9 3.82 0.33 11 3.94 0.21 23 2.90 1.02
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with historically high difficulty, students in the AP
Only group outperformed students in the AP
Course group, who repeated the prerequisite course
at the institution prior to taking the difficult target
course. These results indicate that at this institu-
tion, students who earn AP credit are, on average,
prepared to succeed in subsequent-level courses
whether they repeat the prerequisite course in
college or not, even after controlling for two
measures of prior academic preparation.

Discussion

Students expect that success in AP exams will
translate to success in college, reduced time to
degree, or both (Klopfenstein & Thomas, 2010).
Once they arrive at college, however, AP students
are often advised to repeat introductory courses
before attempting more advanced coursework
(Sadler & Tai, 2007). Unfortunately, there is little
evidence to guide students and academic advisors
when making this choice (De Urquidi et al., 2015).
The results of this study answer important
questions for students and those who care about
student success, yet also raise new questions for
future study.

First, AP students in our study earned higher
grades than their non-AP peers even after control-
ling for measures of prior academic preparation,
which aligns with Warne’s (2017) review of the AP
literature. Whether or not they repeat an introduc-
tory course, AP students at this institution
performed, on average, about half a letter grade
better in subsequent courses than their non-AP
peers with similar academic backgrounds. It is
worth noting that pre-college differences between
AP and non-AP students that could contribute to
success in college courses (e.g., access to high-
quality AP courses in high school) were not
included in the model, so the differences observed
between AP and non-AP students could still be
somewhat biased. Another important consideration
about the generalizability of the finding is the
institutional context; most of the students in this
study had to score 4 or 5 on their AP exams to be
eligible for advanced courses. Therefore, any
interpretation of the finding that AP students seem
to be better prepared than non-AP students should
consider that at this institution, ‘‘AP students’’
typically means students who earned scores of 4 or
5.

The second research question addressed the
extent to which the answer to the first question
about student performance varied across courses,

and whether course difficulty could account for any
of that variation. Given STEM faculty members’
concerns about AP student preparation for ad-
vanced coursework in traditionally difficult STEM
subjects (National Research Council, 2002) and the
use of pre-college credit to meet prerequisites for
advanced STEM courses (Troutman et al., 2018), it
is notable that students in the AP Only group
increased their advantage over students in the
Course Only group in courses with higher DFW
rates, which were concentrated in the STEM
disciplines.

The third research question, regarding whether
students with AP credit should repeat prerequisite
courses or move ahead, is probably the most
important finding for students who have earned AP
credit and want to take additional coursework in
the same subject area. In this case, students with
AP credit were successful, on average, whether
they chose to repeat prerequisite courses or move
directly into advanced coursework. To some extent,
the results show that repeating is a safer choice,
since students in the AP Course group outper-
formed Course Only students by nearly half a letter
grade regardless of the course. On average,
students with AP credit earned slightly higher
grades in subsequent courses if they repeated
prerequisite courses in college first rather than
moving directly into the subsequent course. The
difference is quite small, though (approximately a
tenth of a letter grade) and may not be worth the
additional time and resources required to repeat a
course. Also, target course outcomes for students
who used their AP credit varied by course, and
students who chose not to repeat prerequisites
outperformed those who did so in some courses. At
a minimum, this study suggests that it is generally
not harmful for students to use credit earned via
AP exams.

Implications for Practice and Policy

The results of this study illustrate that, whether
students chose to accept their AP credit and move
ahead, or choose to repeat introductory courses at
the collegiate level, both paths led to success in
subsequent courses. This finding offers some
implications for academic advising practice and
institutional policy. First, when students begin
college with a substantial amount of credit, they
can be more challenging to advise because they
may already have credit for the general education
courses students typically take in their first year
(Troutman et al., 2018). Academic advisors (both
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faculty and primary-role advisors) must consider
multiple factors that could influence the decision to
use or repeat AP credit, such as whether students
want to reduce time to degree or maximize deep
understanding of the material, whether they need to
take certain courses in college due to future career
goals such as attending medical school, or whether
they feel prepared to succeed alongside students in
advanced courses who have more experience in
college (Witkowsky et al., 2020). Advisors should
also consider academic preparation beyond AP
participation and exam performance when recom-
mending whether to accept AP credit, because, for
example, higher SAT scores and high school GPAs
were also correlated with higher grades in target
courses. This study did not include AP exam score
as a predictor, and in many courses, there was little
or no variation in scores between the two AP
groups (e.g., all physics courses required exam
scores of 5 to earn credit). However, in the three
mathematics courses that had large numbers of
students who chose to repeat the prerequisite
course before moving on, students in the AP Only
group did have slightly higher AP exam scores than
students in the AP Course group. This finding
could indicate that students made decisions about
using AP credit at least in part based on their exam
scores.

Second, in some instances, student decisions
about the use of AP credit are restricted by
institutional policies that may not allow them to
retake courses for which they have already earned
credit by exam. In the institution where we carried
out our study, departmental policy required stu-
dents who earned AP credit for a foreign language,
and who wanted to study the language in college,
to register for the next subsequent course. This sort
of policy could be driven by concerns about
pedagogy or equity. From a pedagogical stand-
point, students who earn AP credit for a course and
choose to repeat it can be challenging to teach
alongside students with much more limited prior
knowledge of the material (National Research
Council, 2002). Allowing students with AP credit
to repeat introductory courses can lead to equity
concerns as well, particularly in courses with norm-
referenced grading policies, which assign grades
based on performance relative to other students
enrolled in the course. In such a course, is it fair for
students taking calculus for the first time, for
example, to have to compete with students who
have earned a 5 on the AP exam that covered the
same content? Grades have far-reaching and
immediate consequences for students (such as

admission to competitive majors in the sophomore
year, as at this institution), and the results of this
study show there is little difference in subsequent
course grades based on the use of AP credit.
Therefore, academic and faculty advisors should
consider whether allowing, or even encouraging,
successful AP students to repeat credit is fair to
those students who did not have the opportunity to
earn AP credit in high school. Additionally, we
hope the results of this study will inspire academic
advisors to investigate similar questions at their
own institution to gain a deeper understanding of
when and whether it makes sense for students to
use or repeat AP credit.

Limitations and Directions for Future
Research

One potential limitation of this study is that, like
any statistical model, there are layers of complexity
to the data that could not be included but may be
important when making decisions at the individual
student level. For example, prior studies (Acker-
man et al., 2013; Sadler & Tai, 2007) showed
outcome differences depending on exam scores,
whereas we used a binary measure of whether the
student had earned AP credit based on the
institution’s policies. Future research could incor-
porate differences in AP exam scores and other
variables that might be relevant in analyzing
college student outcomes.

Additionally, conducting studies like this one at
a single institution may limit the generalizability of
the findings (Sadler & Tai, 2007) to comparably
selective large public universities. Given the
limited investigation of the effect of AP credit
use on course grades, our first goal was to identify
trends within a specific institutional context and to
provide a model for future investigations by
addressing some limitations pointed out in the
current literature base (Warne, 2017). Conducting
similar research across multiple institutions may
increase the validity and generalizability of the
current findings and is a possible direction for
future research. However, as the courses for which
students earn credit, and the policies for granting
AP credit, both vary across institutions (Ackerman
et al., 2013), the effect of AP credit use on college
success could be highly contextual, and therefore,
it may be that there is no common effect of using
AP credit that could be meaningfully interpreted
without a deep understanding of institutional
context. We urge future researchers to consider
key attributes of sampled students and courses
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when applying this study’s results to other
institutions, including the nature of the institution
(large, public, selective), the institution’s policy of
requiring scores of 4 or higher to earn credit for
most non-foreign languages courses, and the fact
that only domestic students were included in the
sample. Any multi-institutional study would likely
have to account for similar differences in local
context to operationalize variables consistently
across universities. Perhaps the ideal outcome is
that future studies are conducted at other individual
institutions to explore whether the nuances of local
policies lead to different or similar outcomes, with
other future studies conducted across multiple
institutions to identify possible common effects
of using AP credit.

Furthermore, while we were not able to
incorporate demographic variables into the final
model, it is natural to wonder if AP effects are the
same across all demographic groups. While this
study did not specifically examine the factors that
influenced use of AP credit, it is notable that
neither URM status nor first-generation status
significantly predicted the use of AP credit, and
female students and Pell grant recipients were
slightly more likely to use AP credit than their
counterparts, after controlling for high school
grades and SAT total scores. This indicates that
academic advisors are likely not discouraging these
students from using their AP credit. Future
research could focus on narrower populations,
such as underrepresented minority students, to see
if estimates of the effect of using AP credit are
consistent with what we found in this study.

Finally, in this study, we focused on student
attributes, including AP credit use, and course
characteristics to explain variation in grades across
courses. Literature suggests students might choose
to repeat AP credit to strengthen their mastery of
material or earn higher grades (Burkholder &
Wieman, 2019; Sadler & Sonnert, 2010). In fact,
academic advisors may recommend students repeat
courses depending on students’ future career plans
or the advisor’s knowledge of the student’s
curriculum (Troutman et al., 2018; Witkowsky et
al., 2020). The factors in a student’s decision to use
or repeat AP credit and how academic advisors’
suggestions influence those decisions, are still
unknown; a follow-up study in which researchers
explore how advisors assist individual students’
decision-making around AP would be a valuable
contribution to the literature on AP and college
success.

Conclusion

This study addressed substantial gaps in the
literature on the Advanced Placement program by
including students who earn but do not use AP
credit and by including course-level differences in
our model. As increasing numbers of students
participate in the AP program and arrive at college
with AP credit, it is important to understand how
those students fare in college courses so faculty
and professional advisors can provide helpful
guidance and develop institutional policies in-
formed by student outcome data. Overall, the
findings of this study indicate that most of the time,
students and academic advisors should feel confi-
dent that it is safe for students who earn AP credit
to use it and move directly into subsequent courses.
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