











AP Exam-Taking and Performance

World Language Course Performance

Among the 39,618 world language students in this sample, there was a strong positive
relationship between HSGPA and all academic variables (see Table 20). In terms of mean

AP world language exam grade, students with mean scores of 1 significantly (p < .01)
outperformed non-AP world language examinees. Each mean AP Exam group significantly

(b < .01) outperformed the lowerscoring group on all measures, except that those whose mean
scores were 4 and 5 were indistinguishable on world language SGPA, HSGPA, and SAT-M.

Table 20

Means (Standard Deviations) on Academic Characteristics of

World Language Sample

Academic World. AP World Lang.
Characteristic n Lang. SGPA FYGPA HSGPA SAT-CR SAT-M SAT-W Exams Taken
Total 39,618 3.29 3.17 3.67 592 595 587 0.21
(0.80) (0.61) (0.47) (96.7) (93.9) (95.1) (0.47)
High School GPA

A-to A+ 26,888 3.46 3.33 3.94 614 618 610 0.26
(0.65) (0.51) (0.24) (91.6) (87.9) (89.5) (0.61)

B-to B+ 12,145 2.93 2.84 3.14 548 550 541 0.11
(0.93) (0.64) (0.22) (90.2) (88.0) (87.5) (0.35)

C-to C+ 576 2.57 2.49 2.22. 501 502 483 0.02
(1.07) (0.69) (0.19) (87.1) (88.1) (82.9) (0.15)

DorF 9 n/r n/r n/r n/r n/r n/r n/r

n/r n/r n/r n/r n/r n/r n/r

Mean AP World Language Exam Grade

5 1,269 3.74 3.52 3.92 683 669 683 1.27
(0.42) (0.43) (0.34) (95.7) (89.3) (93.0) (0.62)
4 1,561 3.65 3.46 3.87 666 657 668 1.20
(0.49) (0.44) (0.36) (87.9) (83.4) (82.3) (0.42)
3 2,344 3.61 3.40 3.85 643 645 648 1.10
(0.51) (0.45) (0.36) (80.7) (80.4) (77.1) (0.31)
2 1,476 3.62 3.30 3.80 615 626 619 1.06
(0.59) (0.49) (0.39) (74.8) (77.8) (74.5) (0.27)
1 779 3.30 3.13 3.73 590 596 589 1.02
(0.74) (0.56) (0.39) (82.9) (85.2) (80.3) (0.14)
Ne 32,189 3.22 3.12 3.63 580 584 574 0.00
(0.83) (0.62) (0.48) (94.5) (92.4) (92.0) 0.00

n/r Not reported due to small sample size (n < 15).

@ Students took zero AP Exams in the subject area.

The cross-classified multilevel modeling results across 5,402 high schools and 105 colleges
for world language SGPA are presented in Table 21. This is the only model in which best
spoken language was added to the models to account for potential differences for native
speakers. Students whose best spoken language was English alone served as the reference
group, which was compared to students whose best spoken language was another language
or a combination of English and another language. The best-fitting model was Model 3, which
included every variable except for the number of AP Exams taken in the world languages.
There was significant variation (p < .01) across the high schools and colleges to warrant
including a random effect for each level. The results showed that females outperformed males
by 0.18 on expected world language SGPA. American Indian and Black/African American
students were expected to underperform comparable white students by 0.24 and 0.15,
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respectively, while Asian/Pacific Islander students were expected to outperform that same
reference group by 0.10 on world language SGPA. Those whose parents earned a high
school diploma or less tended to underperform students whose highest parental educational
attainment was a bachelor’s degree by 0.04. In addition, students whose best spoken
language was a combination of English and another language and students whose best
spoken language was another language outperformed students whose best language was
English by 0.13 and 0.35 in terms of expected world language SGPA, respectively.

Model 1 Model 2 Model 3 Model 4
Variable Value / Group Est. (p) Est. (p) Est. (p) Est. (p)
Fixed-Effects
Intercept 3.078 (0.000) 3.068 (0.000) 3.067 (0.000) 3.067 (0.000)
Gender Female 0.192 (0.000) 0.184 (0.000) 0.183 (0.000) 0.183 (0.000)
Racial or Ethnic American Indian -0.248 (0.000) | -0.245(0.000) | -0.239 (0.000) | -0.239 (0.000)
Identity Asian 0.096 (0.000) 0.102 (0.000) 0.104 (0.000) 0.104 (0.000)
Black -0.147 (0.000) -0.146 (0.000) -0.145 (0.000) -0.145 (0.000)
Hispanic 0.037 (0.015) 0.014 (0.374) 0.008 (0.603) 0.008 (0.5697)
Other -0.004 (0.843) -0.007 (0.709) -0.007 (0.705) -0.007 (0.705)
Missing -0.037 (0.601) -0.028 (0.687) -0.029 (0.685) -0.029 (0.685)
Highest Parental H.S. Diploma or Less | -0.039 (0.000) -0.039 (0.000) -0.039 (0.000) -0.039 (0.000)
Ed. Level Associate Degree -0.028 (0.105) | -0.025(0.136) | -0.025 (0.135) | -0.025 (0.134)
Graduate Degree 0.011 (0.216) 0.008 (0.367) 0.007 (0.413) 0.007 (0.413)
Missing 0.020 (0.245) 0.015 (0.360) 0.014 (0.396) 0.014 (0.396)
Best Spoken English and Another | 0.156 (0.000) 0.135 (0.000) 0.130 (0.000) 0.130 (0.000)
Language Another 0.370 (0.000) | 0.349 (0.000) | 0.346 (0.000) | 0.347 (0.000)
Missing -0.017 (0.486) -0.019 (0.434) -0.018 (0.444) -0.018 (0.445)
High School GPA @ 0.456 (0.000) 0.454 (0.000) 0.453 (0.000) 0.452 (0.000)
SAT Critical Reading *? -0.026 (0.000) -0.027 (0.000) -0.028 (0.000) -0.028 (0.000)
SAT Mathematics ** 0.089 (0.000) 0.087 (0.000) 0.086 (0.000) 0.086 (0.000)
SAT Writing *? 0.121 (0.000) 0.113 (0.000) 0.110 (0.000) 0.110 (0.000)
Number of World Lang. AP Exams 0.120 (0.000) -0.010 (0.659)
Mean AP World 1 0.020 (0.442) 0.030 (0.386)
Lang. Exam Grade | 5 0141 (0.000) | 0.152 (0.000)
3 0.176 (0.000) 0.187 (0.000)
4 0.171 (0.000) 0.183 (0.000)
5 0.212 (0.000) 0.224 (0.000)
Random Parameters
Intercept College 0.035 (0.000) 0.035 (0.000) 0.035 (0.000) 0.035 (0.000)
Intercept High School 0.018 (0.000) 0.018 (0.000) 0.018 (0.000) 0.018 (0.000)
Residual 0.480 (0.000) 0.480 (0.000) 0.480 (0.000) 0.480 (0.000)
AIC (model parameters) 84,878 (22) 84,672 (23) 84,614 (27) 84,616 (28)

Note. The reference group was white males whose best spoken language is English only, whose parents’
highest education level was a bachelor’'s degree and who took zero subject area AP Exams. Models were
estimated based on 39,618 students from 5,402 high schools attending 105 colleges.

@ Variable was grand-mean centered.  Variable was divided by 100.
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The academic variables were all significantly related to expected world language SGPA

(p < .01). Specifically, HSGPA (0.45), SAT-M (0.09), and SAT-W (0.11) had a positive relationship
and SAT-CR (-0.03) had a small negative relationship with expected world language SGPA.

For mean world language AP Exam grade, students with a grade of 2 through 5, on average,
outperformed non-examinees by between 0.14 and 0.21, while students who received a
mean AP Exam grade of 1 did not perform significantly differently from non-examinees

(p > .01) on expected world language SGPA.

Art and Music Course Performance

In the art and music sample (n = 52,677), there was a clear, positive relationship among the
academic variables and each level of HSGPA (see Table 22). Those with mean AP art and
music exam grades of 3, 4, and 5, outperformed non-examinees in terms of SAT and HSGPA.

Table 22
Means (Standard Deviations) on Academic Characteristics of Art and Music
Sample
Academic Art & Music AP Art & Mus.
Characteristic n SGPA FYGPA HSGPA SAT-CR SAT-M SAT-W Exams Taken
Total 52,677 3.26 3.03 3.58 560 573 555 0.07
(0.89) (0.67) (0.50) (96.6) (95.6) (94.7) (0.27)
High School GPA
A-to A+ 31,641 3.46 3.24 3.92 585 599 581 0.08
(0.74) (0.57) (0.24) (93.7) (90.0) (91.2) (0.29)
B-to B+ 19,674 2.98 2.75 3.12 526 536 519 0.05
(0.99) (0.67) (0.23) (88.0) (88.9) (85.4) (0.24)
C-to C+ 1,353 2.49 2.37 2.21 483 483 468 0.02
(1.14) (0.74) (0.19) (85.0) (84.9) (82.0) (0.16)
DorF 9 n/r n/r n/r n/r n/r n/r n/r
n/r n/r n/r n/r n/r n/r n/r
Mean AP Art and Music Exam Grade
5 560 3.66 3.49 3.82 656 662 654 1.07
(0.51) (0.49) (0.41) (86.7) (80.0) (85.4) (0.26)
4 811 3.55 3.34 3.72 622 620 619 114
(0.56) (0.52) (0.43) (84.6) (81.2) (82.2) (0.38)
3 1,075 3.39 3.21 3.65 598 601 592 1.10
(0.64) (0.55) (0.44) (87.9) (85.4) (87.0) (0.34)
2 634 3.23 3.03 3.65 573 571 568 1.03
(0.75) (0.63) (0.46) (90.0) (90.5) (88.0) (0.18)
1 167 3.13 2.89 3.52 550 547 541 1.01
(0.95) (0.71) (0.52) (87.2) (90.9) (91.1) (0.08)
N e 49,430 3.24 3.02 3.57 557 570 552 0.00
(0.90) (0.67) (0.50) (96.1) (95.5) (94.1) 0.00

n/r Not reported due to small sample size (n < 15).

@ Students took zero AP Exams in the subject area.

The sample of students who took courses in art and music in their first year at one of 109
colleges came from 5,995 high schools. The best-fitting model was Model 3, which showed
significant variation (p > .01) across those colleges and high schools on art and music

SGPA such that the inclusion of random effect terms for both high school and college was
appropriate (see Table 23). There was a significant gender effect, whereby females were
expected to outperform comparable males by 0.15 (p > .01) on art and music SGPA. American
Indian, Black/African American, Hispanic/Latino students, and those who did not report
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their racial or ethnic identity underperformed the white reference group by 0.15, 0.12, 0.08,
and 0.18, respectively, in terms of expected art and music SGPA. Students whose highest
parental education level was either a high school diploma or less or an associate degree
tended to underperform students of parents who earned a bachelor’s degree by 0.10 and 0.07,
respectively, with students of parents who earned a graduate degree earning higher expected
art and music SGPAs by 0.02.

Table 23

t and Music Cross-Classified Multilevel Model Results

Mose1 | Moaelz | Moasrs | wowd

Variable Value / Group Est. (p) Est. (p) Est. (p) Est. (p)
Fixed-Effects
Intercept 3.246 (0.000) | 3.244(0.000) | 3.243(0.000) | 3.243(0.000)
Gender Female 0.147 (0.000) 0.146 (0.000) 0.146 (0.000) 0.146 (0.000)
Racial or Ethnic American Indian -0.152 (0.005) -0.151 (0.005) -0.151 (0.005) -0.151 (0.005)
Identity Asian 0.009 (0.504) 0.009 (0.547) 0.008 (0.558) 0.008 (0.551)
Black -0.123(0.000) | -0.122(0.000) | -0.122(0.000) | -0.122 (0.000)
Hispanic -0.080 (0.000) | -0.081 (0.000) | -0.080 (0.000) | -0.080 (0.000)
Other -0.036 (0.088) | -0.038(0.070) | -0.037 (0.072) | -0.037 (0.075)
Missing -0.185 (0.006) | -0.182(0.005) | -0.183(0.005) | -0.182 (0.005)
Highest Parental H.S. Diploma or Less | -0.097 (0.000) -0.097 (0.000) -0.097 (0.000) -0.097 (0.000)
Ed. Level Associate Degree -0.069 (0.000) | -0.069 (0.000) | -0.069 (0.000) | -0.069 (0.000)
Graduate Degree 0.024 (0.007) | 0.023(0.009) | 0.023(0.010) 0.023 (0.010)
Missing -0.013(0.399) | -0.013(0.381) | -0.013(0.392) | -0.013 (0.393)
High School GPA @ 0.441 (0.000) | 0.441(0.000) | 0.441(0.000) | 0.441 (0.000)
SAT Critical Reading ** 0.027 (0.000) | 0.026 (0.000) | 0.026 (0.000) | 0.026 (0.000)
SAT Mathematics = * 0.047 (0.000) | 0.047 (0.000) | 0.046 (0.000) | 0.046 (0.000)
SAT Writing > 0.079 (0.000) | 0.079 (0.000) | 0.078(0.000) | 0.078 (0.000)
Number of Art & Music AP Exams 0.055 (0.000) -0.042 (0.368)
Mean AP Art & 1 -0.044 (0.482) | -0.002 (0.978)
Music Exam Grade | 5 -0.012 (0.715) | 0.031 (0.589)
3 0.054 (0.031) | 0.100 (0.078)
4 0.125 (0.000) 0.172 (0.004)
5 0.139 (0.000) 0.183 (0.002)
Random Parameters
Intercept College 0.031 (0.000) | 0.031(0.000) | 0.031(0.000) | 0.031 (0.000)
Intercept High School 0.009 (0.000) | 0.009 (0.000) | 0.009 (0.000) | 0.009 (0.000)
Residual 0.643 (0.000) | 0.643(0.000) | 0.643(0.000) | 0.643 (0.000)
AIC (model parameters) 127,207 (19) 127,192 (20) 127,179 (24) 127,181 (25)

Note. The reference group was white males whose parents’ highest education level was a bachelor’'s degree
and who took zero subject area AP Exams. Models were estimated based on 52,677 students from 5,995 high
schools attending 109 colleges.

@ Variable was grand-mean centered.  Variable was divided by 100.

The academic variable with the largest marginal effect on expected art and music SGPA was
HSGPA, which had a parameter estimate of 0.44. SAT-CR, SAT-M, and SAT-W all had smaller,
but significant (p < .01) parameter estimates of 0.03, 0.05, and 0.08, respectively, for each
100-point increase in the relevant section score. Finally, students whose mean AP Exam
grade in art and music was a 4 or 5 outperformed non-examinees in terms of expected art
and music SGPA by 0.13 and 0.14, respectively.
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Discussion

As has been evaluated by previous authors, students were hypothesized to perform better in
same-discipline, first-year college courses with either greater mean AP Exam performance

or more AP Exams taken in the discipline. Consistently across the nine subject areas, there

was support for the claim that better mean performance on AP Exams was related to better
performance in first-year courses in the discipline. In only a subset of the nine content areas was
the number of exams in the discipline related to higher expected performance in the discipline.

When considering the cross-classified multilevel model results across the nine subject areas,

a few patterns emerge clearly. For all nine subject areas, there was sufficient random variation
in the corresponding SGPA to warrant including random effect terms for the intercept for both
the high school and college attended. The intercept of each null model randomly varied across
high schools and colleges, with college accounting for between two and four times the random
variation in SGPA than high school for each of the nine content areas (see Table 5). This was
expected and supports the notion that different grading practices and college course curricula
accounted for more variation in grades than could be attributed to high school attended.

Each of the best-fitting models showed a significant
relationship between the demographic and
FOI aH nine Sub]'ect socioeconomic predictor variables and SGPA. Across
each of the nine subject areas, females tended to
outperform males on expected SGPA by between
0.08 and 0.23 points, beyond what would have been
predicted by the other variables in the best-fitting

areas, there was

SUfﬁClel’lt Iandom models. Relative to white students and controlling for
the other variables in the chosen models: American
variation in the Indian students earned between 0.09 and 0.45 lower
expected SGPAs in eight subject areas; Black/African
. American students earned between 0.12 and 0.32
Correspondlng SGPA lower expected SGPAs in all nine subject areas; and

Hispanic/Latino students earned between 0.08 and

to WaHaIlt lIlCIUdll'lg 0.17 lower expected SGPAs in eight subject areas.
Given the other variables in the best-fitting models,
Iandom effect terms Asian students were expected to slightly outperform
white students on world language SGPA — by 0.10
; — but they were expected to slightly underperform
fOI the 1ntercept for white students on mathematics and natural and social
. science SGPA — by between 0.03 and 0.06. This
bOth the hlgh SChOOl general pattern of results is supported by Hargrove,
Godin, and Dodd (2008) who examined seven AP
and CO]_lege attended Exams and found significant gender and racial or

ethnic differences across AP and matched non-AP
groups for overall first-year college GPA.

Students whose parents completed more schooling
were expected to outperform in terms of SGPA those whose parents completed less
schooling. Across all nine content areas, students whose parents completed a high school
diploma or less were expected to earn SGPAs of between 0.11 and 0.04 lower than students
whose parents’ earned at most a bachelor degree (reference level) and who were otherwise
comparable on the measures included in the chosen model. Those whose parents earned
at most an associate degree were expected to underperform the reference group in six of
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the nine content areas by margins ranging from 0.08 to 0.03. Students with at least one
parent earning a complete graduate degree outperformed the reference group in five of the
nine content areas, with expected differences in SGPA of 0.02 to 0.03. In terms of practical
significance, these parameter estimates are all quite small, being at most one-third of the
difference between a B (3.00) and a B+ (3.33) on the typical grade scale. The differences in
parameter estimates across subject areas could be due to any number of phenomena, for
example, differential degrees of self-selection into subject areas being related to parental
education level.

Despite the significant effects that were found for the demographic and socioeconomic
variables, the relationships with expected SGPA across subject areas were stronger for the
academic variables. More specifically, holding constant the other variables in the model,
HSGPA always had a strong, significant, positive relationship with each of the nine SGPAs; and
depending upon the subject area, at least two of the SAT sections had a significant positive
relationship with SGPA. The SAT sections that were found to be significantly and positively
related to each SGPA seemed to be those that were the closest in terms of content, such as
SAT mathematics and mathematics SGPA.

The main relationship of interest in this study was
the relationship among SGPA and participation in and

performance on AP Exams in each subject area. For FOI sevel Of the

three of the nine subject areas (engineering, natural

science, and social science), the best-fitting model nine Sub]ect areaS,
included both the number of subject area AP Exams

and the mean AP Exam grade for that subject area. :

The model that fit the remaining six subjects best only StUdentS W]'th a mearn
included the mean AP Exam grade for that subject

area. In the two subject areas (engineering and natural AP Exam gfade Of 3
science) where there was a significant, positive ) )

relationship between the number of AP Exams taken in or bette]_’ Slgnlﬁcantly
that discipline and the corresponding SGPA, the effect

was very small (0.02). Thus, it seems that, overall, OutpeIfOImed the

mean AP performance was more predictive of SGPA
than AP participation across the nine subject areas.

reference group of

Of particular interest for professors in these

disciplines and other college and university non_examinees 1n the
administrators may be the AP Exam grades that

were associated with significantly greater SGPAs. :

For seven of the nine subject areas, students with relevant SUb]eCt area.
a mean AP Exam grade of 3 or better significantly

outperformed the reference group of non-examinees

in the relevant subject area. The two subject areas

where students earning a 3 failed to outperform non-AP examinees — art and music and

computer science — were also those with the smallest AP participation rates. In four of the

nine content areas (mathematics, history, English, and world language), students whose

mean AP Exam grade in the subject was a 2 significantly outperformed non-AP examinees in

that discipline in terms of expected SGPA.
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Limitations and Directions for Future Research

As previously noted, this study was limited by the fact that identification of AP students was
based on those who took the AP Exam, rather than the larger group of all students who were
exposed to the AP curriculum by taking an AP course. The sub-group of students who took
an AP course but not the corresponding AP Exam may behave differently in terms of their
subject area performance (i.e., SGPA) and as such, inferences to that group cannot be made
on the basis of these results. In the present study, students taking the AP course, but not
the corresponding AP Exam, would have been included in the non-AP group. Future research
should aim to make this distinction and ensure that the non-AP group is truly non-AP

In addition, meaningful data on the number of years of high school course work students took in
each subject area were difficult to disentangle from AP course work. Future studies would benefit
from obtaining actual high school records and incorporating high school course-taking patterns —
in both AP and other courses — into models such as those presented herein. In particular, more
detailed high school transcript data would enable
researchers to disentangle the effect of AP from the
effect of the number of years of study in a discipline

The IeSU.ItS Of thlS as well as test for differences in the effects of AP
course- and exam-taking from honors, advanced, and
Stu.dy SuppOIt the dual enrollment course work.
This study is also limited in that it relies on average
not]_o]_’]_ that AP Exam course performance in subject areas (i.e., SGPA).
This introduces a few challenges, chief among
performance - the'm: (a) each student's SGPA maY b(le based on
a different number of courses/credits; and (b)
the courses within each subject area may vary in
above and beYOHd difficulty. The varying number of courses is likely
) to have led to a different degree of precision with
ge]_’]_de]_’, ]_’aC]_a]_ or which mean SGPA was estimated. Systematic
differences in average course difficulty within a
ethD_lC ldentlty particular college and subject area should not have
! biased the results, as random effects associated
. . with each college were included and each subject
SOCloeconaomic area was modeled separately.
status, and academic
. Conclusions
abll]-ty — Was Ielated The results of this study support the notion that AP
Exam performance — above and beyond gender,
tO ﬁrSt—year COHege racial or ethnic identity, socioeconomic status, and
academic ability — was related to first-year college
performance 1I1 eaCh performance in each of the nine subject areas

considered. The number of AP Exams taken by

Of the Iline Sub . eCt students tended not to improve the overall fit of the
] cross-classified multilevel model for subject area
. GPA (SGPA), after accounting for AP performance
areas COIlSldeIed. and the other variables included in the models. As

the average score on AP Exams in each subject
area increased, so did the expected SGPA tend
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to increase, relative to students who did not take an AP Exam. In other words, there was a
positive effect of AP Exam performance across multiple domains. In particular, students whose
mean AP Exam grade in a given subject area was at least a 3 outperformed non-AP examinees
in seven out of nine subject areas. The consistent positive effect associated with mean scores
on subject area AP Exams relative to students who took no exams across the subject areas
considered serves as evidence that the Advanced Placement program seems to prepare
students to do well in college-level course work.
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1. Dual enrollment refers to students completing college courses while still in high school.
2. Advanced Placement ltalian Language and Culture was introduced in the 2005-06 academic year.
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those reported in subsequent tables. Such comparisons demonstrate the extent to which
the inclusion of student-level predictors led to the reduction in variation in SGPA that was
attributed to either high school or college attended in the null model.
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