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ABOUT HELIOS EDUCATION FOUNDATION

Helios Education Foundation is dedicated to creating
opportunities for individuals in Arizona and Florida to
achieve a postsecondary education. Our work is driven
by our four fundamental beliefs in Community, Equity,
Investment, and Partnership, and we invest in initiatives
across the full education continuum.

Through our Florida Regional Student Success Initiative,
Helios is helping undeserved, minority, and first-
generation students from the state’s large population
centers in Miami, Orlando, and Tampa achieve a
postsecondary education.

In Arizona, where Latino students comprise the largest
percentage of the K-12 public school population, the
Foundation is implementing its Arizona Latino Student
Success initiative focused on preparing all students—
especially students in high-poverty, underserved Latino
communities—for success.




Dear Colleague:

As a foundation focused on creating opportunities for individuals to succeed in postsecondary education, Helios is
committed to understanding research and data around college-going preparation, persistence, and completion.
This brief discusses some recent research that was done in partnership with the ASU Helios Decision Center for
Educational Excellence to examine high school preparatory courses, or “rigorous courses”. We wanted to better
understand trends in Advanced Placement (AP), Dual Enrollment, and International Baccalaureate (IB) - specifically
as it relates to availability to traditionally underserved students.

We hope the data presented in this brief will lead to meaningful discussions about how to ensure more students are
prepared for success in college and career. The ultimate goal is to inspire a call to action among Arizona’s stakeholders
to improve educational opportunities for all students in the state so that we can ensure that every student, regardless of
gender, zip code, race, or ethnicity, receive a high quality education that will lead him or her to college if they so choose.

Sincerely,

Vince Roig Paul J. Luna

Founding Chairman President & CEO
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Helios Education Foundation (Helios) is dedicated

to creating opportunities for individuals in Arizona

and Florida to achieve a postsecondary education.
Fundamental beliefs in Community, Equity, Investment,
and Partnership drive our work, and we invest in initiatives
across the full education continuum. Ultimately, the goal
is to ensure that all students graduate from high school
ready for college and career and go on to complete a
high-quality postsecondary degree or certificate.

Ensuring students are prepared for success in college
includes many factors but one critical factor is access

to rigorous academic coursework. In collaboration with
researchers from the Decision Center for Educational
Excellence we partnered with five Arizona School
Districts to understand high school course taking

trends in Advanced Placement (AP), Dual Enrollment

and International Baccalaureate (IB). From the onset,

we wanted to understand who takes rigorous courses
across these five districts and to disaggregate the data to
examine course taking from an equitable lens. Second,
we wanted to understand the impact of these courses on
college-going and college persistence. Simply put, did
they impact student college-going behaviors.

@ Problem

For more than a decade, educational leaders have sought
to increase the proportion of students who graduate

high school academically prepared for college. Yet, many
students continue to graduate high school without having
those necessary skills. For example, in ACTs most recently
released Condition of College and Career Readiness
Report only 26 percent of students were adequately
prepared to succeed (ACT, 2019). Similarly, the National
Assessment of Educational Progress (NAEP) reported

that 37 percent of the nation’s 12th grade students were
prepared in Reading, 25 percent in Mathematics, and

22 percent in Science (NAEP, 2015). These numbers are
troubling as numerous studies have confirmed that both
college attendance and college completion are strongly
correlated with academic preparedness.

The economic advantage of having a college degree
in both the current and future workforce cannot be
overstated. According to the most recently reported
data from the U.S. Bureau of Labor and Statistics (2017)
the median wages for a person in the United States with

This initial brief is meant to provide greater context on
who takes rigorous courses and the extent to which it
impacts college-going. As the reader will see we ran

into challenges that forced us to modify some of our
analyses. One major challenge that emerged centered

on how the districts captured dual enrollment on high
school transcripts. Not all districts had processes in place
to fully capture who was in dual enrollment courses.

As a result, we can only share limited data on who

took dual enrollment courses. A second challenge that
emerged was the limited numbers of students taking

IB courses. This is not surprising since IB is typically a
whole school program and only a few schools in these five
districts have made that choice. With smaller numbers

of IB students we lacked the power to examine impact

of IB on college-going or persistence as well. Therefore,
our analyses on impact as it relates to college-going and
persistence focus on AP course taking.

The goal of this brief is to inspire a call to action

among Arizona’s stakeholders to improve educational
opportunities for all students in the state so that we can
ensure that every student, regardless of gender, zip code,
race or ethnicity, receive a high quality education that will
lead him or her to college if they so choose.

a high school diploma and no college is $712 a week.
Comparatively, a person with an associate degree makes
$836 a week, while an individual with a bachelor’s degree
makes on average $1,173 a week. Why is this important?
Because a person in the 25th percentile with only a high
school diploma would earn about $867,500 in their
lifetime, while a person with a bachelor’s degree would
earn nearly double at $1,490,600. This means that those
individuals with a degree have much more opportunity
when it comes to things like home ownership, deciding
where they want to live, or how long they might have to
work until they can retire.

Over the last two decades one way that educational
reformers have tried to prepare more students for the
academic rigors of college is by introducing them to
what we call “rigorous courses.” This includes AP, Dual
Enrollment and IB courses. All of these courses can be
taught directly on a high school campus with both AP and
IB having an aligned assessment that students take at

the end of the course. To receive college credit for either
one of these courses a student must score high enough
on the assessment. Unlike AP and IB there is no specific




standardized assessment for dual enrollment courses. In a
dual enrollment course students typically earn credit with
a high enough course grade.

A number of prior studies have found positive relationships
between rigorous course taking and specific outcomes.

But generally, few studies have been able to examine
course taking across multiple districts within the same
state and across different types of courses (AP, dual
enrollment and IB). To better understand how rigorous
courses are impacting Arizona students we partnered with
Mesa Public Schools, Tempe Union High School District,
Tucson Unified School District, Phoenix Union High

School District, and Yuma Union High School District to
analyze student-course taking patterns and the impacts

of such courses. Our goal was to understand three specific
questions: Who has access to rigorous courses? Is that
access equitable? What impact do rigorous courses have on
college-going and college persistence?

This brief has four main sections. In Part | we examine
statewide trends in AP course taking since the early 1990s.
We focus this effort on AP because it is the most prevalent
and has the longest history in the state. In particular, we
discuss the growth of AP course taking, the increase in
test-taking and the expansion of these courses for low-
income and minority students. In Part Il, we examine who
takes rigorous courses across the five Arizona districts we
partnered with for this study. Specifically, we examine how
many students took each type of rigorous course in each
of the districts. In addition, we disaggregate the data by
race/ethnicity, free/reduced lunch status and gender. Part
Il analyzes the impact of AP course-taking on college-
going and persistence. Finally, Part IV highlights a set of
recommendations for educational leaders, policy makers
and opinion leaders on how to improve rigorous course
taking to increase opportunities for students in the state.

PART I: STATEWIDE AP TRENDS

Advanced Placement courses from College Board are the
original source of rigorous courses in Arizona. These
days, some high schools may have an International
Baccalaureate Program or a Cambridge program; even
more schools have dual enrollment through their local
community colleges or universities. But the longest
running and largest offerings of rigorous courses is
through AP. Using data available through the Arizona
Department of Education (ADE), we matched student-level
AP course taking, AP test taking, test scores and student
characteristics to create the first comprehensive profile of
Advanced Placement course taking and test participation
in Arizona.

In this section we present data on 4 main questions:

How many students are taking AP Courses and
Examinations in Arizona?

How does course and test taking vary when we
disaggregate the data?

What can we learn from descriptive data on AP
course and exam taking and college going?

Is it important to take the AP test?

@ E B
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FIGURE 1

Number of AP tests taken in Arizona 1982-2019 (source: College Board)
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In 2019, 53,746 Arizona students enrolled in 95,961 AP courses. Of those who took AP courses 26% were 12th graders,
42% were 11th graders, 23% were 10th graders, and 9% were 9th graders. The most popular courses were English,
US Government, US History, World History and Calculus.

How many students are taking AP courses and examinations in Arizona?

FIGURE 3
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In 2018 (the most recent year available from ADE), 34,779 students took 62,281 AP tests. This is significantly less
than the AP course takers because AP test taking is not required to take the course. Eleventh and 12th graders took
a majority of the tests. Slightly over three-quarters of the test-takers came from grade 12 (34%) and grade 11 (42%),
with the rest from grade 10 (17%) or grade 9 (6%).

Ideally one would take the course taught using the curriculum provided by the College Board and then take the test
designed to measure that curriculum. But that is not universal. Looking at student records, between 2014-2018, of the
26,000 who took AP courses & tests each year, around 58% took both the course and the test, 38% took the course but
not the test, and 4% took the test but not the course.

FIGURE 4 Arizona: AP Course Enrollment & AP test-taking FIGURE 5

AP Test and Course Participation
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Why wouldn’t course takers take the test? Reasons might include the following: inability to pay the $93 fee (although
waivers are available), fear that they will not score well, or lack of encouragement by the instructor. And some students
just do not have the motivation to take the exam. Students who take the test but not the course so they pursued it on
their own, or the student’s AP instruction was accommodated in another course (e.g. an AP German student was enrolled
in German 3 but received supplemental instruction).
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How does course and test taking vary when we disaggregate the data?

Course and test taking vary greatly, based on demographic characteristics such as gender, ethnicity and household
income. Females and whites were overrepresented in both courses and tests, while lower income, Hispanic, Native
American and rural students were significantly underrepresented. It is notable in the graphs below for both AP course
and AP test taking, the increase for Hispanics is increasing faster than their increase in the student body and Native
American students are showing a notable decline in course taking.

FIGURE 6 White & Asian Students Enroll in AP Courses at Disproportionately Higher Rates;

Hispanic & Native American Students Enroll at Disproportionately Lower Rates;
Native American Participation in AP Courses is Noticeably Declining
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RICUREL White & Asian Students Take AP Tests at Disproportionately Higher Rates;

Hispanic & Native American & African American Students Take Tests at Disproportionately Lower Rates
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Looking at participation by rural students and by gender, we see low and unchanging participation rates for rural
students and low and slightly declining rates by males. The higher AP rates for females is consistent with higher female
college going rates.

FIGURE 9 Rural Students Take

FIGURE 8 Rural Students Enroll in
AP Tests at Lower Rates
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FIGURE 10 Female Students Enroll in AP Courses FIGURE 11 Female Students Take AP Tests at
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For the poverty indicator, we included students that were flagged as having been on free/reduced meals at any time in
grades 7-12, which covers about two-thirds (64%) of students. Another option was to flag students who were on free/
reduced meals any time during high school (about 57% of all Arizona students), but this would then be an undercount,
since high schoolers often choose not to participate in the lunch program in high school. A third option was to flag
those who had participated in free/reduced meals at any time in K-12 (about 70% of Arizona students), but we decided
that this would be an overcount of current poverty.

AUz 12 Students with [Poverty Indicator = 1] LICGURERE Students with [Poverty Indicator = 1]

Enroll in AP Courses at Much Lower Rates Take AP Tests at Much Lower Rates
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D What can we learn from descriptive data on AP course and exam taking and
college going?

Overall, 1 in 4 students (26%) take an AP course and 1 in 6 (16%) take an AP test. Those who take both the AP course
and AP test enroll in post-secondary education at high rates (80%), with over half of those students going to a 4-year
college/university (60%), with the rest going to a community college. Two out of three of those who take the course but
not the test go on to post-secondary education, with most of these enrolling at a community college (65%) instead of

a 4-year college/university (35%). In contrast, only 3 in 10 of those who do not take a course or test go on to further
education, with most (78%) going to a community college. We do not include those who only took the test because there
are so few of these students.




FIGURE 14

Student AP Course and Test Taking and College Outcomes: Statewide
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As noted above, there are differences in AP course and test taking by subgroups. We also see differences in college
going for these subgroups. For additional descriptive analyses on college going see section 2 in the Appendix.

(e
b4 Is it important to take the AP test?

Taking an AP course and test is important, but how one does can also matter. If one does not master the material, receives a
low grade in the course or a low score of 1 or 2 on the test, it may signal to a prospective college and to the student that they
are not ready for college-level work.

AP tests are scored on a 1 to 5 scale, with 3 to 5 considered ‘passing,’ although whether a student receives college credit and
whether that credit is for a required class or for elective credit is up to each university. A score of 4 or 5 is considered solidly
passing, and some preliminary analysis suggests that the Arizona students scoring at these levels tend to do better in college -
in terms of overall GPA, credits attempted and credits earned - than students scoring a 3. This is consistent with the literature
that the benefits of AP are largely reserved for those who take the test and score a 3-5 on the test.

Looking at average scores, most are in the 2.0 to 3.0 range. This means that for many courses, a large number of students
are not scoring at the ‘passing’ level. Of the 33 courses examined, only 9 courses had an average score above 3.0 that
were statistically significant, compared to not taking the course - Physics2, Calculus BC, Macroeconomics, Microeconomics,
Psychology, Chinese, Art History, Art Studio, and Seminar - and in 3 of them (Calculus BC, Chinese, Art History), the higher
mean score was for the group that chose not to take the course at all. For more detailed analysis of test taking in Arizona,
see Section 3 in the Appendix.

AP course taking and test taking have increased greatly over the last 20 years. When you add in dual enrollment, IB and other
similar programs, the increase is even larger. Access to more rigorous instruction is a good news story for Arizona education.

!t should be noted that the test scores may overestimate the percent of course takers who can demonstrate mastery because so many students choose not to take the
test. Presumably, some course takers are choosing not to pay to take a test they feel they will not do well on. And, research has shown that those who take the course
but not the test tend not to do as well in college, so it is likely the non-test takers would not have scored as highly on the AP test if they did take it. Of course, some

non-testers would have likely passed, so the true non-passing rate is somewhere between the percent scoring 1 or 2 and that percent plus the non-testers. [Sadler, P.
M. (2010). Advanced high school coursework and college admission decisions. In P. M. Sadler, G. Sonnert, R. H. Tai, & K. Klopfenstein (Eds.), AP: A critical examination
of the Advanced Placement program (pp. 245-261). Cambridge, MA: Routledge.] https://www.tandfonline.com/doi/full/10.1080/00220671.2014.917253 Russell T.

Warne, Ross Larsen, Braydon Anderson & Alyce J. Odasso (2015) The Impact of Participation in the Advanced Placement Program on Students’ College Admissions Test
Scores, The Journal of Educational Research, 108:5, 400-416, DOI: 10.1080/00220671.2014.917253.
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However, access is not equal across the state and student subgroups. Higher income, white and female subgroups are
overrepresented in both course taking and test taking, while lower income, Hispanic, Native American and rural students
are underrepresented. Is this because AP courses are less likely to be offered, or because the number of seats is limited?
Or perhaps students are not motivated to take the courses? Are high school counselors & advisors not placing certain
types of students in these courses? This needs further study.

In the next section we look beyond statewide trends in AP taking to overall rigorous course taking in 5 Arizona school districts.

PART Il: WHO TAKES RIGOROUS COURSES IN 5 ARIZONA SCHOOL DISTRICTS?

While AP courses are by far the most dominant source of rigorous course in the state, Arizona school districts have a
number of other options to help prepare students for college. Figure 15 (below) shows estimates of participation in rigorous
courses based on analysis of course titles in the Student-Teacher-Course database. In 2019, AP topped the list with 28%;
Dual or concurrent enrollment at 10%; Cambridge 4%; and IB at 3%.

RICERERS Initial Estimate of Participation in Rigorous Courses, Based on Course Titles in the

Student-Teacher-Course Database (source: ADE)

Type of advanced course % of cohort 2018 who enrolled in at least one course | % of cohort 2019 who enrolled in at least one course

AP course 25% 28%
Dual enroliment 12% 10%
Cambridge 6% 4%
IB course 3% 3%

Note: ADE data may not be complete

In this section we move beyond statewide trends in AP to a deeper analysis of rigorous course taking in 5 Arizona School
Districts: Mesa Public Schools, Tempe Union High School District, Tucson Unified School District, Phoenix Union High School
District, and Yuma Union High School District. In particular, we present data on the following 3 questions:

e What are the numbers and proportion of 12th grade students taking rigorous courses including AP, IB and known
dual enrollment?

e What types of rigorous courses were students taking (e.g., AP English, IB, etc.)?

e What did AP course taking look like across the five districts when we disaggregate for race/ethnicity, free and reduced
lunch status and gender?

o
v—| What are the numbers and proportion of 12th grade students taking rigorous

YZ| courses including AP, IB and known dual enrollment?
Overall, a large proportion of students in each district took rigorous courses. Indeed, between 39 to 62 percent of seniors
in the five districts took at least one rigorous course. Figure 16 shows the number and proportion of seniors who: (1) did
not take a rigorous course; (2) took at least one rigorous course in any subject; (3) took an English/Reading rigorous course;
(4) took a mathematics rigorous course; (5) took a rigorous course that was not an English/Reading or mathematics course.

Our first major goal was to understand who was taking rigorous courses. To understand this question, we collected
transcript data for all students (Grades 9-12) to see who was taking rigorous courses and when. To paint a clearer picture
of who is taking rigorous courses we present the data for seniors since their transcripts give us a complete picture of
student course-taking over their high school period.




FIGURE 16

Number and Proportion of Grade 12 Students Taking Rigorous Courses (Including AP, IB, and Known DE)

I S S S R

No Rigorous

oo Rigorous 1,559 3,296 1769 1,096 1,041 8761
Rigciols 2,519 (62%) 2,111 (39%) 1,463 (55%) 1,691 (61%) 1,068 (51%) 8,852 (50%)
Coursework ’ ’ 4 © ’ ©! ’ g °

Rigorous Coursework-

Qe foails 1,070 1,329 692 1,040 502 4,633
Rigorous Coursework- 4 057 800 705 308 259 3,219
Rigorous Coursework- 5 266 1,525 965 1,523 886 7165

Total Students 4,078 5,407 3,232 2,787 21109 17613

EJ What types of rigorous courses were students taking (e.g., AP English, IB, etc.)?

Across the five districts we also wanted to understand which type of course was more prevalent and available to students.
Figure 17 (below) shows the number of students who took each of the three types of rigorous courses. By far, AP was the
most prevalent type of course taken. A total of 6,515 seniors took at least one AP course; 2,973 students took a Dual
Enrollment course; and 1,154 students at least one IB Course. Here we remind the reader of the challenges in collecting dual
enrollment data described in the introduction.

FIGURE 17

Number of Students Taking Rigorous Courses by Type

AP

1,634 1,327 1,158 1,328 1,068 6,515
AP-English 675 606 374 841 502 2,998
AP-Math 323 298 665 398 259 1,943
AP-Other 1,475 1,070 913 1,188 886 5,532
] 85 834 84 151 - 1154
Dual Enrollment 2,083 201 265 424 UK 2,973

*Note that because students can take many types of courses, these categories are not mutually exclusive
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What did AP course taking look like across the five districts when we
disaggregate for race/ethnicity, free and reduced lunch status and gender?

Given that we knew that we did not have the complete counts of students taking dual enrollment courses and that IB
was school concentrated we shift our last descriptive analyses to a focus on AP. Table 1 shows rigorous course taking by
race/ethnicity; Table 2 shows rigorous course taking by free/reduced lunch status; and Figure 18 shows the breakdown
of rigorous course taking by gender. Each table shows the representation of a demographic group in all students and
the representation of that same group among AP students. If taking AP courses was equitable, these two metrics would
be very similar, but often they are not. Thus, these tables show us that there is room to increase equity for many of

the sub-populations. For example, Asian, White, females, and students not enrolled in free/reduced lunch are typically
overrepresented in rigorous course enrollments.

TABLE 1

Proportion of Students Enrolled in AP Courses by Race/Ethnicity and District

City Proportion of Students Enrolled in Proportion of Students Enrolled in a
District by Race/Ethnicity Rigorous Course by Race/Ethnicity
3.8 21

American Indian Mesa

American Indian Phoenix 23 13
American Indian Tempe 4.0 20
American Indian Tucson 2.00 1.44
American Indian Yuma 0.7 0.4
Asian Mesa 25 4.3
Asian Phoenix 1.9 2.2
Asian Tempe 57 10.2
Asian Tucson 34 4.2
Asian Yuma 0.9 14
Black Mesa 4.4 3.2
Black Phoenix 8.8 6.3
Black Tempe 10.3 8.0
Black Tucson 5.4 41
Black Yuma ik 17
Hispanic Mesa 39.3 36.5
Hispanic Phoenix 80.7 82.6
Hispanic Tempe 324 18.5
Hispanic Tucson 61.9 52.4
Hispanic Yuma 831 79.7
White/Other Mesa 50.0 53.8
White/Other Phoenix 6.3 76
White/Other Tempe 476 61.3
White/Other Tucson 5.6 6.0

White/Other Yuma 1441 16.7




TABLE 2

Proportion of Students Enrolled in Rigorous Courses by Free/Reduced Lunch Status and District

Lunch City Proportion of Students Proportion of Students Enrolled
Enrolled in District by in a Rigorous Course by
Free/Reduced Lunch Status Free/Reduced Lunch Status

Free/Reduced Price Lunch Mesa 45.5 397

Free/Reduced Price Lunch Phoenix 93.5 92.0

Free/Reduced Price Lunch Tucson 49.6 385

No Free/Reduced Price Lunch Mesa 54.5 60.3

No Free/Reduced Price Lunch Phoenix 6.5 8.0

No Free/Reduced Price Lunch Tucson 50.4 61.5

FIGURE 18

Proportion of Students Enrolled in Rigorous Courses by Free/Reduced Lunch Status and District
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PART Ill: MEASURING IMPACTS OF AP ON COLLEGE-GOING AND PERSISTENCE

A major goal for this study was to understand the impacts of rigorous course taking on college-going and persistence
while also compensating for the non-random nature of AP test taking (see Section 2). The driving hypothesis around this
goal is that, if students take and are successful in rigorous courses, they will be more likely to enroll in and persist in
college. Unfortunately, as described above we only obtained partial data on dual enroliment and few students actually had
an opportunity to participate in IB. As a result, we modified our impact analysis to examine the impact of taking AP courses
instead of taking any rigorous course.

To measure the difference between those who take advanced courses and those who do not, but are similar, we employ
propensity score weighting with regression adjustment (see Appendix section 1). This method first estimates the likelihood
of a student taking advanced courses based on the covariates available, which includes academic ability, and estimates a
probability of taking advanced courses. Second, the results of the likelihood model are then incorporated into the impact
analysis. The goal of this procedure is to create AP taking and non-AP taking groups that are very similar on a variety of
characteristics (ability, gender, Race/Ethnicity, number of courses taken). In some cases, creating comparable groups was
not possible for a specific district, and we then do not report their result. A more detailed description of the methodology
can be found in Appendix A.

Overall, our analysis shows large and statistically significant impacts of students taking rigorous courses on attending
college. This is true for any type of college (two or four year), but we see larger effects for four-year colleges and
universities. Qur analysis also shows large statistically significant effects based upon free/reduced lunch status and race/
ethnicity. Unfortunately, we did not find statistically significant results for college persistence.

In this section we provide the reader with a with a set of figures for each set of analyses. In each of the figures we identify
the difference between the chance of matriculation and persistence for those taking AP courses a statistically created
comparison chance of matriculation or persistence. We then graphically present these effects and their margin of error by
district with an overall summary effect. We provide the reader with the following analyses:

e Impact of Taking One or More AP Courses on College-Going

Impact of Taking One or More AP Courses on College-Going to a Four-Year College

Impact of Taking at Least One AP Math and One English/Reading Course on College-Going

e Impact of Taking One or More AP Courses for Latino Student Attending College (Two or Four-Year)

Impact of Taking One or More AP Courses on College Persistence.

FIGURE 19

Impact of Taking One or More AP Courses on College-Going

Mesa | 18.80 [14.88, 22.72] 22.80
Phoenix B 7.50 [3.78, 11.22] 25.27
Tempe | 15.60 [11.09, 20.11] 17.24
Tucson 1 6.20[1.89, 10.51] 18.85
Yuma B 9.80 [5.10, 14.50] 15.84
Overall - 11.59 [9.72, 13.46]

[ I I |

0 10 20 30

Heterogeneity: 1= 85.31%, H>=6.81  Test of 6, =6; Q(4)=27.23,p=0.00 Testof 8 =0;z=1214, p=0.00
Fixed-effects inverse-variance model




FIGURE 20

Impact of Taking One or More AP Courses on College-Going to a Four-Year College

Mesa —— 910 [6.75, 11.45] 27.92
Phoenix — B 6.50 [4.34, 8.66] 33.22
Tempe . 20.40 [16.09, 24.71] 8.31
Tucson B 9.50 [5.58, 13.42] 10.05
Yuma —m— 6.40 [3.66, 914] 20.51
Overall - 8.66[7.42, 9.90]

[ I I I I ]

0 5 10 15 20 25

Heterogeneity: 1= 88.65%, H*=8.81  Test of 6, =6; Q(4) =35.25,p=0.00 Test of B8 = 0; z=13.66, p = 0.00
Fixed-effects inverse-variance model

EIGURELL Impact of Taking Least One AP Math or One English/Reading Course on Four-Year College-Going

(Note: matching unsuccessful for Tempe)

Study Effect Size with 95% CI Weight (%)

Mesa L 9.60 [6.27, 12.93] 21.20
Phoenix 1 6.00 [3.45, 8.55] 36.25
Tucson B 13.70 [9.78, 17.62] 15.32
Yuma B 8.40 [5.46, 11.34] 27.23
Overall S = 8.60 [7.06, 1013]

[ I I I ]

0 5 10 15 20

Heterogeneity: I?=72.39%, H* =362 Testof6,=86;Q(3)=10.87, p=0.01 TestofB=0;z=10.98, p=0.00
Fixed-effects inverse-variance model

FIGURE 22

Impact of Taking One or More AP Courses for Latino Student Attending College (Two or Four-Year)

Mesa L 2210 [16.22, 27.98] 15.87
Phoenix ] 6.50 [2.58, 10.42] 3572
Tempe L] 20.00 [10.40, 29.60] 5.95
Tucson | 7.60 [2.70, 12.50] 22.86
Yuma B 870 [3.41, 13.99] 19.60
Overall S 10.46 [812, 12.81]

[ I I ]

0 10 20 30

Heterogeneity: 1= 83.67%, H2= 612  Test of 6, =6; Q(4) = 24.50, p=0.00 Testof 6 = 0;z=875, p=0.00
Fixed-effects inverse-variance model
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FIGURE 23

Impact of Taking One or More AP Courses on College Persistence

Mesa B 1.90 [-2.80, 6.60] 171
Phoenix | .40 [-512, 2.32] 27.30
Tempe | -2.00 [-514, 114] 38.49
Tucson B 0.80 [-3.90, 5.50] 1711
Overall S = -0.69 [-2.64, 1.26]
[ I I |
-5 [0} 5 10

Heterogeneity: 1= 0.00%, H>= 079 TestofB,=6;Q@3)=236,p=0.50 TestofB®=0;z=070, p=0.49
Fixed-effects inverse-variance model

PART IV: CONCLUSIONS AND RECOMMENDATIONS

Advanced Placement test taking and course taking has steadily increased over the last twenty years. Arizona students’
access to these rigorous courses is more widespread than ever. An increase in rigorous course taking is a positive trend for
Arizona’s education system. Today one in four Arizona seniors (26%) have taken an AP exam.

One in four taking an AP exam is a significant number. But about half of seniors enroll in college right after high school
and only around half of those complete a degree. The better prepared students are in high school for post-secondary
content, through things like challenging course work, the more likely they are to be successful in college.

Also, not every student subgroup has a quarter taking an AP exam — lower income, male, Hispanic, and Native American
students are underrepresented in these more rigorous courses and exams, as well as in postsecondary enrollment. There
is still significant room for improvement in AP participation overall and for these underrepresented groups.

Why aren’t more students taking AP? One reason may be a lack of available rigorous courses. A recent analysis showed
235 Arizona high schools offer no AP or dual enrollment courses. Unless they offer an alternative program, such as IB or
actual college courses, students in these schools do not have access to rigorous courses. Many of these are small schools
and charters where they may not have enough students to fill a whole class. Expanding access to online AP or college
level classes and promoting participation may meet the needs of advanced students in these schools. The sudden shift to
universal online instruction by schools due to Covid-19 may make schools more open to offering these online options to
students prepared for them.

There may be other reasons for lower participation in AP such as not enough seats being available in AP classes, students
having not been prepared in earlier grades for rigorous course content, students not guided into those classes or students
who are not interested or motivated to take those classes. Why students are not taking those classes need to be studied.
It is likely a combination of reasons which will require an array of interventions to change.

Taking a test is important, but final AP scores are important too. Students who score a 4 or 5 are more likely to go to a
university (see Figure 31 in the Appendix). Unfortunately, the underrepresented groups identified above have average
scores of 2 or less and are more likely to attend a community college or no college at all. This underscores the importance
of making sure students are well prepared before they get to AP.




To measure the impact of AP on individuals, students who took AP were compared to predicted college going for their
sub-group and then we looked at college enrollment and persistence. Individuals who took AP were significantly more
likely to go to college, and especially a university, than the matched comparable students. This was true overall, as
well as for Hispanic students and poor students. These students do not go to college or university at the same rate as
overrepresented groups, but they do go at higher rates than comparable students who don’t take AP.

These findings, along with the statewide patterns based on AP scores, indicate that low income and minority students
should be encouraged to take AP. But, it is crucial that they get the foundational knowledge in earlier grades needed for
success in advanced coursework and learn enough to earn scores of 4 or 5 on AP tests. In a recent analysis of math course
taking we found that high ability middle schoolers from low income families are much less likely to take advanced math

in high school and go to a university than similar middle schoolers from higher income homes. Focusing on AP without an
equal focus on preparation prior to high school is a missed opportunity to increase equity and access to advanced classes
and help close the college and university enrollment gaps.

Where one went to school also was important to student access and outcomes. We saw some unique patterns in our
partner districts.

Mesa had the highest AP participation rate (62%). Mesa also has thousands in dual enrollment courses and an IB program
at one school, so this does not reflect a single focus on AP. Despite more rigorous course taking, Mesa has a lower college
going rate than the other districts. Strikingly, the college going rate for those who did not take AP was much lower than
other districts. In Mesa, not taking AP was a strong predictor of not going to college. Whether this was due to students’
lack of preparedness, the fact that so many do take rigorous courses so a smaller number are in this group, or guidance
practices that exclude some students is not known but deserves further examination. It should be noted that Mesa has
recently started a number of new initiatives that may increase college going that are not reflected in this study.

In Phoenix Union we saw a slightly lower AP rate, but it should be noted that they have strong ties to Phoenix College and
other community colleges so many may be taking dual enrollment. What was striking about Phoenix Union is the equity in
AP access. Hispanics are slightly overrepresented in AP classes (83% vs. 81% in the student body) and students from low
income families are almost equally represented (92% vs. 93.5%).

Tempe Union is notable for the high percent of students in AP, and the percent of both AP students and students like those
students who did not take AP, enrolling in college. This was true overall and for Hispanics and other groups. This indicates
that Tempe has strategies that are effective with these types of students. Further study on what they do to be effective and
sharing that with the other districts could have a positive impact.

Tucson had the second highest AP taking (61%) and had over 1,500 taking dual enrollment. TUSD had the highest AP
English taking, which probably reflects an emphasis on students getting freshman requirements (e.g., EN 101) out of the
way. Whites were only slightly overrepresented in AP in Tucson.

The patterns in Yuma are similar to the other districts. Taking AP is associated with increased college going compared

to comparable students who did not take AP. Although university enrollment is lower in Yuma, the high schools have
some of the highest college going rates in the state, especially if you account for factors such as household

income and parental education. Further examination of dual enrollment is called for to see the impact of the community
college. Arizona Western College works so closely with the schools that community college enroliment is sometimes
jokingly called ‘grade 13’ in Yuma. To get a full picture of rigorous course taking we need to examine all rigorous options,
especially dual enrollment.
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Recommendations

Recognizing the importance of access to rigorous courses, we offer a set of recommendations that have implications for
districts and schools, state educational leaders, and communities.

FOR DISTRICTS AND SCHOOLS
Establish a curriculum and support structures that allow all students to enroll in rigorous courses

Think equity and opportunity here. If all students are not provided a curriculum that allows them access to rigorous
courses, we have to ask ourselves who are we leaving out. To ensure that all students can reap the benefits of rigorous
courses districts and schools have to make sure that all students are enrolled in a curriculum that leads to the option of
rigorous courses. This is especially important in the middle school grades and 9th and 10th grade in high school where
we most often see divergent curricular paths. This will take collaboration between partner districts where there is not
unification as well as within districts that are unified.

Create equitable advising policies and practices that promote and allow for all students to take rigorous courses
during high school.

Not all high school advisers think that all high school students should go to college. But who should make that decision?
We believe that decision should be left up to each individual student. This means that high school guidance counselors
should not be guiding students out of rigorous courses or even failing to provide it as an option. In some of our own work
we have identified a number of students who wish they would have learned more about rigorous courses earlier in high
school and that their counselor would have talked to them more about the opportunities they present (e.g., college credit).
To ensure that counselors are not steering students out of these courses we argue that districts and schools need to
reinforce training that ensures that all students are provided with rigorous course options.

FOR STATE EDUCATIONAL LEADERS AND POLICY MAKERS
Increase opportunities for students to take rigorous courses across the state including online opportunities.

Plain and simple - students need more opportunities to take rigorous courses in Arizona. Students do not have equal
access for a multitude of reasons. Be it budget shortfalls, remoteness of a school, or even the difficulty of finding qualified
teachers. State educational leaders must work hard to identify practices that work against these inequities. One example
of how this could be done is through online course-taking like Helios’ partnerships with the Arizona Student Opportunity
Collaborative. This program allows students from multiple schools and districts to take online courses with a common
teacher. Arizona leadership is strong and innovative. Let’s figure out how to create more opportunities state-wide.

Support students by providing funding so that there is no cost for taking dual enrollment courses or AP
examinations. At a minimum provide state-wide fee waivers for low-income students.

No student should be denied access to rigorous courses because neither they nor their family have the resources to pay
for them. Nationwide, more states are providing for the costs of these courses and at a minimum providing waivers for
low-income students. If, as a state, we believe in equitable educational opportunities then we should find the resources
to give everyone access to rigorous courses. In the past Federal funding has helped to support waivers for low income
students. For 2019-20 Arizona used state dollars to sustain waivers. To sustain them over the long term we will need
new state policies to continue them in the future.




FOR COMMUNITIES AND NONPROFITS

Influence and support local schools with initiatives/programs that include increased opportunities for low-income
and underserved students.

Communities and nonprofits have a wealth of power in influencing districts and schools. Both should be asking the
question: What can | do to improve education in my community? Some options might include the further development of
mentor programs, additional tutoring supports, or even funding for dual enrollment courses or AP testing. Real power
comes through collaboration and community. It’s up to you make a difference.
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APPENDIX
Section 1: Methodology of Impact Estimates

The gold standard of any statistical estimation of “impact” of an intervention on an outcome is a randomized trial.
Through randomization, the exposure of a treatment (e.g., taking an AP course) is not correlated with any factor
(e.g., academic ability) that also influences an outcome (e.g., matriculation). This allows researchers to estimate an
independent effect of a treatment on outcomes.

In many cases, randomization is simply not possible, either administratively or ethically. This is the case with AP courses.
In these cases, a quasi-experimental design (QED) is often desired to provide plausible model-based estimates of impacts.
This is necessary for this study because AP course takers and non-takers are not equivalent (see the results of Section 3).
The QED approach we then implement is propensity score weighting with regression adjustment (IPWRA).

The IPWRA approach is essentially a two-step process. The first step is to create a model that relates information about

all sample members, X, such as academic ability, gender, Race/Ethnicity, and number of courses taken , to the treatment
event T, which in this case is taking at least one AP course. This model produces a probability function A(cPr Pr (T))=f(X).
From this estimated function, each case is assigned a “propensity” of taking an AP course, noted as e, which is the
predicted probability of taking an AP course based on the variables in X. Note that many cases which do take an AP course
have propensity values near 1, but some AP takers may have lower propensities. The latter cases are individuals who take
AP courses but statistically resemble those who typically do not take AP courses. Conversely, many cases which do not take
AP courses have propensities near 0, but some who do not take courses will have higher propensities. This latter group
represents cases that did not take AP courses, but statistically resemble those who do take AP courses. The cases with
propensities that differ substantially from their actual behavior become a key element in the impact estimation process.

The second step is to weight the data. The weight for each case is based on actual behavior, T, coded as 1 for taking AP
courses and 0 otherwise, and the predicted propensity, e, which ranges from near 1 for a high-likelihood of taking an AP
course to near 0 for a low-likelihood of taking an AP course. The weight for each case is then

w =

T 1-T
_+—
e 1-—e

Which equates to giving higher weights to AP takers who have low propensities for taking AP courses or those who don’t
take AP classes with high propensities for taking AP courses. This is exemplified in the following hypothetical four cases:
A, B, C, and D.

Taken AP Course Propensity for Taking AP Course (e) Weight in Analysis (w)
A 0.8

Yes (T=1) 125
B Yes (T=1) 0.2 5.00
c No (T=0) 0.2 125
D No (T =0) 08 5.00




Cases A and C have propensities that reflect actual behavior. Case A did take an AP course, and have a predicted
propensity of .8 (near 1). Case C did not take an AP course and has a propensity of .2 (near 0). The weight for each case
is 1.25. The other cases, B and D, have propensities that differ from actual behavior. Case B did take an AP course, but
has a low propensity for doing so, and case D did not, but has a high propensity for doing so. These cases have much
larger weights (5), and thus the analysis is based far more on the differences in the outcomes between B and D than on
the differences between A and C. In research parlance, we are basing the analysis more on the counterfactual conditions
than on the factual conditions. The analysis essentially is a weighted difference in means

_2XTwY ¥ -T)wY
TYTw YA -T)w

)

We evaluated the success of our weights produced for the analysis by examining the differences between the AP course
takers and non-takers on the variables in X using the weights. For example, in many cases, the differences between AP
course takers and non-takers was more than 1 standard deviation in academic ability and 9th grade GPA, indicating

the obvious fact that AP course takers tend to score better on standardized tests and enter high school with better
grades. After weighing the data based on predicted propensities, these standardized differences on academic ability
(and other factors) were less than a quarter standard deviation. A quarter standard deviation difference, when combined
with statistical regression controls, is considered adequate for creating matched groups according to the What Works
Clearinghouse. When the weighted difference on any covariate was .25 or more on a standard scale, the analysis for that
district is not reported.

Our analysis adds further rigor by also adding the covariates X into the analysis of the weighted mean differences through
regression. We produced our estimates using Stata 16’s IPWRA procedure.

Academic achievement is one of the many student variables we used as a control covariate and in creating our propensity
weights. However, students varied widely on the exact constellation of test scores available due to missed tests or district
data limitations. Generally, student scores on AZ Merit tests for high school math and reading subjects were available as
well as ACT test scores. To create an ability score for all students, we used a full information maximum likelihood model
that assessed the correlation among all available test scores and covariates, then predicted an ability “factor” score for
each student based on available information regardless of missing data on any one item.

Section 2: Course & Test Taking & College Going By Household Income

More than one in five students (21%) from middle income and richer families take both an AP course and test, almost
double the rate for lower income students (11%). Both groups of course and test takers go on to further education at high
levels (85% higher income, 75% lower income), but many more lower income students attend community college (50%) than
the higher income students (35%). This is despite the fact that there is a great deal of financial aid for high-achieving low
income students. For example, an Obama Scholar at ASU would have to pay far fewer out-of-pocket expenses than if that
same student had chosen to attend a community college.

More higher income students took just the course (13%) than lower income students (9%). Almost three in four of the 13%
went on to college, while just over half of the lower income students (55%) did so. For those not taking any AP courses,
the pattern of higher income students going on to post-secondary at higher rates (40% vs. 25%) and more likely to go to a
4-year college/university (28% vs. 18%) also held true.

Helies

Education Foundation




FIGURE 24

FIGURE 25

Took AP Test +

Student AP Course and Test Taking and College Outcomes
by Household Income: Students with Poverty Flag = 1

Took both AP
Course + Test
15%

Student AP Course and Test Taking and College Outcomes
by Household Income: Students Without Poverty Flag

Took both AP
Course +Test
15%




Rural Students

Rural students are much less likely to take an AP course and test (9%) or even just a course (5%). Rural students have the
same abilities as other students, so it is likely due to lack of course offerings and, possibly, less interest in the courses
because of future education and work plans.

Three out of four of those rural students who take both the course and test go on to post-secondary education, with half
going to a 4-year college/university. Of those taking just the course and not the test, only 60% pursue further education,
and most of those go to a community college. About a third of the rural students who take neither AP courses nor tests go
on to a college (35%), with most of those going to a community college (80%).

FIGURE 26

Student AP Course and Test Taking and College Outcomes for Rural Students
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Section 3: AP Test Scores

FIGURE 27

Mean AP Scores By Subject: Statewide

For AP tests taken between 2013-2018 | Took test w/o taking the course | Took both the course & the test T-test (statistically significant?)

Mean score for English Language 2.66 277

Mean score for English Literature 2.69 2.68 no
Mean score for Biology 261 2.95 yes
Mean score for Chemistry 2.26 2.60 yes
Mean score for Physics1 245 2.22 yes
Mean score for Physics2 3.06 3.50 yes
Mean score for PhysicsB 224 2.87 yes
Mean score for PhysicsC 3.24 319 no
Mean score for Environmental Science 2.04 270 yes
Mean score for Computer Science 3.01 3.09 no
Mean score for Calculus AB 244 2.81 yes
Mean score for Calculus BC 375 3.57 yes
Mean score for Statistics 213 2.82 yes
Mean score for Comparative Govt 3.34 3.29 no
Mean score for US Govt 246 274 yes
Mean score for European History 3.05 2.98 no
Mean score for US History 224 264 yes
Mean score for World History 2.68 2.59 yes
Mean score for Geography 3.35 291 yes
mzingse%oer:cf%l; n.acroecon when you 276 3.35 ves
g/l:::riicg;z:or Microecon when you took 254 322 ves
zl:i?(n Ivfgg:ge?;nMacroecon when you 3.01 271 ves
m;e:g es::;e for Microecon when you took 294 248 ves
Mean score for Psychology 2.96 3.21 yes
Mean score for French 3.03 279 yes
Mean score for German 319 2.98 no
Mean score for Spanish Language 3.66 3.64 no
Mean score for Spanish Literature 278 2.93 yes
Mean score for Chinese 4.43 3.64 yes
Mean score for Japanese -—- ---
Mean score for Latin 3.38 3.39 no
Mean score for Art History 41 314 yes
I\Dn;wi:;;)re for Art Studio (2D, 3D, 3.28 3.42 yes
Mean score for Music - -
Mean score for Seminar (capstone, 3.07 3.62 ves

research, seminar)




The table below shows the percent of students scoring a 3 and the percent scoring a 4 or 5 by AP course and by subgroup.
In the most popular courses, one-fifth to one third are scoring a 4 or a 5, and an additional 20% to 30% are scoring a 3.
In other words, only 48-54% are getting a ‘passing’ score, and that does not include those who chose not to test!

FIGURE 28
Scoring Patterns By Subject: Statewide, By Household Income, By Rural/Urban

For AP tests taken between % with % with % with % with % with % with % with
2013-2018 z?;_,re =4 ;core = z?;_,re =4 ;core = ‘s;(;_,re =4 ;core = ‘s;%re =4
English Language 28% 26% 22% 12% 32% 35% 22% 12% 28% 27%
English Literature 29% 23% 21% 9% 34% 32% 24% 1% 29% 24%
Biology 35% 29% 28% 1% 38% 38% 27% 13% 35% 30%
Chemistry 26% 24% 16% 8% 29% 29% 1% 4% 26% 25%
Physics1 21% 20% 12% 6% 26% 27% 22% 7% 21% 21%
Physics2 37% 35% 23% 14% 40% 40% 47% 20% 37% 35%
PhysicsB 24% 34% 19% 12% 26% 44% 31% 20% 24% 34%
PhysicsC 20% 47% 17% 32% 21% 51% 13% 3% 21% 49%
Environmental Science 14% 32% 10% 15% 16% 43% 9% 18% 14% 33%
Computer Science 25% 41% 24% 24% 26% 47% 17% 18% 26% 42%
Calculus AB 19% 34% 17% 20% 20% 41% 15% 20% 19% 35%
Calculus BC 20% 56% 22% 41% 20% 59% 29% 46% 20% 56%
Statistics 24% 32% 18% 15% 27% 40% 28% 20% 24% 33%
Comparative Govt 15% 50% 15% 21% 15% 59% - - 15% 50%
US Govt 26% 27% 20% 14% 29% 34% 20% 13% 26% 28%
European History 34% 33% 28% 16% 35% 36% - - 34% 33%
US History 21% 27% 16% 13% 24% 35% 18% 1% 21% 28%
World History 30% 21% 23% 10% 34% 27% 24% 16% 31% 21%
Geography 22% 39% 20% 23% 23% 48% 25% 24% 22% 39%
Macroeconomics 18% 38% 13% 22% 19% 42% 1% 17% 18% 38%
Microeconomics 23% 30% 20% 16% 25% 38% 37% 39% 23% 30%
Psychology 19% 48% 19% 30% 19% 56% 18% 32% 19% 49%
French 36% 24% 31% 12% 40% 32% 36% 24%
German 24% 37% 22% 27% 24% 40% - - 24% 39%
Spanish Language 30% 57% 29% 59% 32% 54% 27% 59% 30% 57%
Spanish Literature 43% 24% 45% 20% 41% 36% 45% 23% 43% 25%
Chinese 16% 72% 12% 70% 16% 72% 16% 71%
Japanese --- -- --- --- - --- - --- -
Latin 41% 41% 40% 42% 41% 41%
Art History 24% 45% 25% 33% 23% 54% - - 24% 45%
Art Studio (2D, 3D, Drawing) 38% 44% 42% 33% 35% 52% 54% 13% 37% 45%
Music - - - - - - - - -

Seminar (capstone, research,

seminar) 45% 43% 57% 13% 1% 54% 70% 7% 44% 45%

For lower income and rural students, the passing rates are even lower. For example,
the median score of lower income students is typically around 2, and sometimes even less,
while higher income students have median scores of 3 or higher.
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Section 3: AP Test Scores

FIGURE 29

Median Scores By Subject: Statewide & By Household Income

Does it help to take the course + test? Overall Poverty flag =1 No poverty flag
For AP tests taken between 2013-2018 Took test w/o | Took both the | Took testw/o | Took both the | Took testw/o | Took both the
taking the course & the taking the course & the taking the course & the
course test course test course test
Median score for English Language 3 & 2 2 S 3
Median score for English Literature 3 3 2 2 3 3
Median score for Biology 3 3 2 2 3 3
Median score for Chemistry 2 8] 1 2 2 3
Median score for Physics1 2 2 2 1 S 3
Median score for Physics2 3 3 2 3 3 3
Median score for PhysicsB 2 3 1 2 3 3
Median score for PhysicsC 3 8] 3 2 B3] 4
Median score for Environmental Science 1 3 1 2 2 3
Median score for Computer Science 3 3 2 2 3 3
Median score for Calculus AB 2 3 1 2 3 3
Median score for Calculus BC 4 4 4 3 4 4
Median score for Statistics 2 9 1 2 2 3
Median score for Comparative Govt 4 4 2 2 4 4
Median score for US Govt 2 3 2 2 3 3
Median score for European History 3 8] 3 2 B3] 3
Median score for US History 2 2 2 2 2 3
Median score for World History 3 3 2 2 3 3
Median score for Geography 4 3 3 2 4 3
glee:;air; ISE‘::?:I: for M:clcroecon when you took 3 4 2 3 3 4
g/l::::i: ISEE?:': for Microecon when you took 2 3 2 3 3 4
m:g;r; cs(:::‘)re for M?croecon when you took 3 3 2 2 4 3
m;acdrf;: zcr:‘ore for Microecon when you took 3 2 2 2 3 3
Median score for Psychology 3 3 3 2 4 4
Median score for French 3 3 2 2 S 3
Median score for German 3 3 2 3 4 3
Median score for Spanish Language 4 4 4 4 4 4
Median score for Spanish Literature 3 8] 3 3 3 3
Median score for Chinese 5 4 5 4 5 4
Median score for Japanese - -—- -—- -
Median score for Latin 3 3 3 3
Median score for Art History 4 3 4 3 4
Median score for Art Studio (2D, 3D, Drawing) 3 3 3 3 35 4
Median score for Music - - - --
Median score for Seminar (capstone, research, 3 3 3 3 3 4

seminar)




This raises questions about prior preparation for the more rigorous course and the AP course rigor and fidelity to

the College Board curriculum. As you can see below from the distribution of scores by poverty flag, the benefits go
disproportionately to those who had higher family incomes. It may not even be advisable for those from lower income
families to attempt these expensive exams if they are not well prepared, since more likely than not, they will score

so low that they will see minimal or no benefits in future college classes. (Warne et al, 2015)

FIGURE 30

Distribution of AP Test Scores By Household Income
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FIGURE 31
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