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Foreword:

Research Foundations represents the work of
numerous colleagues both at the College Board
and in the broader field of education research.
We wish to extend our thanks to those whose
work constitutes, informs, and inspired Research
Foundations, as well as those who contributed
generously of their time and expertise during
the creation of this document.



Students who are ready for a college education are more likely
to succeed and persist to completion. ... 6

It is important for students to engage in the college-preparation
process early and regularly monitor whether they are on target for
college and career readiness through high school graduation. ...................... 8

Focusing in greater depth on fewer areas of knowledge that research
shows are essential for readiness in postsecondary education is
more likely to lead to college SUCCESS. .........iiiiiiiii i 10

The progress of those students who have fallen behind in high
school must be accelerated so they can get back on target to
become college and career ready by graduation. ... 12

Middle schools and high schools play an important role in creating a
college-going culture for all students by encouraging them to make

a tangible plan to pursue postsecondary education and by aiding

students in following through onthose plans. .........................il 14

Students who take more rigorous course work in high school are more
likely to be ready for college and career by the time they graduate
from high school than students who take less rigorous course work. ............ 16

Students who participate in rigorous college-level course work
in high school, including Advanced Placement Program® (AP®)
courses, are more likely to attain postsecondary success. ......................... 18

Improving college readiness can address the issue of inequality in
education by increasing college graduation rates for
all students, regardless of their ethnicity or household income levels. .......... 20

When students are accurately placed into college courses, they are
more likely to succeed in those courses and persistto adegree. ................. 22

Knowing how to navigate the college-going process matters,
as students should be applying to colleges and universities
commensurate with their abilities. ... 24




Research Foundations:
Empirical Foundations for College and
Career Readiness




Introduction

In 2014, only 43% of high school graduates who took the SAT® met the SAT
College Readiness Benchmarks, indicating that they are prepared to enter a
four-year postsecondary institution and have a high likelihood of success in
first-year college courses. This means that the majority of SAT takers who enter
college are not prepared to succeed in first-year courses. Unprepared students
are more likely to need remediation in one or more subject matter areas.

The College Board is committed to preparing all students in our care for
college and career success by the time they graduate from high school. As
such, we designed the College Board College and Career Readiness System,
which engages students, teachers, K-12 administrators, higher education
institutions, and policymakers around this goal, beginning in middle schools
and continuing through the early years of college. This system is driven by
College Board research that identifies the factors that matter most in college
and career readiness. The findings in this document serve as the foundational
research principles upon which the College Board’s system has been founded.
We will continue to research what matters in college and career readiness
and success to further inform and refine our system so that we can better
serve students in their postsecondary education pursuits.




FOUNDATIONAL PRINCIPLE

Students who are ready for a college education
are more likely to succeed and persist to completion.

Student progress toward college and career readiness must begin early.
College readiness is defined as being prepared for any type of postsecondary
education, including two-year and four-year institutions and trade and
technical schools offering workforce training programs.

Research shows that the SAT and PSAT/NMSQT® are strong indicators of
college readiness and are highly related to success in college.

Students who meet the SAT College and Career Readiness Benchmarks are
more likely to succeed in college.

Higher SAT scores are a strong indicator of college success: the SAT are also more likely to persist to a second year and
There is a positive relationship between SAT scores and graduate in a timely manner.
GPA in each year of college. Students who perform well on
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FOUNDATIONAL PRINCIPLE

It is important for students to engage in the college-
preparation process early and regularly monitor
whether they are on target for college and career
readiness through high school graduation.

Monitoring students’ progress allows teachers, counselors, and administrators
to identify students who are not on target and implement academic

interventions to get them on target.

Students who engage in the process early, demonstrate being on target, and
who continue to monitor their progress and demonstrate being on target
tend to have higher rates of postsecondary success than students who do not
persist — this applies to students of all races and ethnicities.

The College Board College and Career Readiness System is
a way for students to engage earlier and more intensively
in the college-preparation process. The assessments in the
College Board System allow students to demonstrate their
knowledge, skills, and abilities as they relate to college

and career readiness and monitor whether they are on
target to succeed.

THE BENEFITS OF ENGAGING EARLY: Students who begin to
monitor whether they are on target for college and career
readiness earlier in high school, and who demonstrate
being on target for success, have more positive college
outcomes in terms of enrollment in a four-year college,
retention, and graduation. Figure 2A illustrates the
advantages of engaging in the process early for those
students who demonstrate being on target for college
success. Students who participate in, and meet or exceed
the benchmark on only the SAT, have lower rates of
postsecondary success than students who participate in the
11th-grade PSAT/NMSQT and the SAT, and meet or exceed
the benchmark on both assessments. Students who meet
or exceed the benchmark on all three assessments have the
highest rates of postsecondary outcomes.

THE BENEFITS OF ENGAGING CONSISTENTLY: Figure 2B
presents the results of research examining continuous
monitoring and success beginning with the 10th-grade
PSAT/NMSQT, continuing with the 11th-grade PSAT/NMSQT,
and through to the SAT. Students who engage in the system
early in 10th grade and continue to monitor their progress
through the 11th-grade PSAT/NMSQT and the SAT and
demonstrate college and career readiness throughout have
the highest rates of postsecondary success.

CAVEAT: It is important to note that prior student
achievement has not been considered in these analyses,
and school or district characteristics were not controlled.
The students observed may have been higher performing
prior to engaging in the system. School or district effects
may also be relevant to those students’ postsecondary
outcomes.
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FOUNDATIONAL PRINCIPLE

Focusing in greater depth on fewer areas of knowledge
that research shows are essential for readiness
in postsecondary education is more likely to lead to
college success.

Focus and clarity in instruction, centered on the essentials in depth, increase
achievement and prepare a large proportion of students for college and
career success.

Numerous studies have shown that it is beneficial for students to have in-depth
knowledge of a few key topics, rather than superficial knowledge of many.

Postsecondary educators have identified several subject areas as having
particular relevance to postsecondary work, highlighting the importance of
these subjects being emphasized in high school.

For several of these topics, it is essential that this in-depth focus continue over
the course of several school years, in order to reexamine certain aspects of a
topic and fully gauge students’ depth of understanding.

Students can truly benefit from gaining a deep spread particularly complex topics across several years.
understanding of the key concepts of a discipline. This Assessments must also be adjusted to reflect a new focus
approach requires that teachers themselves have on deep understanding rather than shallow coverage of a
in-depth knowledge of certain subject matter and that broader number of topics.

teachers articulate their efforts across grades in order to

10
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of the CCSSM content standard to introductory college courses, ranging from most applicable (left) to
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of the CCSSM content standard as a prerequisite to introductory college courses. Bubbles are larger or
smaller, according to importance.

Postsecondary Survey:
Differential Importance
of Common Core State
Standards in Math (CCSSM)

There are certain topics within
disciplines that postsecondary
instructors have identified as being
essential to postsecondary education.
Within the field of mathematics, for
example, it is important for high
school students to study algebra in
depth, since it has been identified

as being an essential part of
postsecondary education.
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Coherence of Curriculum in
the United States Compared
to that of the Highest-
Achieving Countries

While a focus on in-depth learning
is highly beneficial, it is important
that this focus be articulated across
grades. More than half of the
highest-achieving countries enjoy a
coherent progression of curricula;
unfortunately, this trend is not
common in the United States.
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FOUNDATIONAL PRINCIPLE

The progress of those students who have fallen behind
in high school must be accelerated so they can
get back on target to become college and career ready
by graduation.

Even upon graduating high school, many students need remediation when
they get to college.

When students come to school with inadequate levels of academic
preparedness, achievement gaps continue to grow during the school year,
unless students participate in remedial course work.

Studies have shown that students who need remediation in college are less
likely to graduate.

If low-achieving students are identified earlier, they can receive supplementary
instruction to accelerate their progress while still in high school.

Research shows that almost a third of students require
some form of remediation when they reach college. Of
those students in remediation, 40% end up taking at least
one full year of remediation.

12
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FOUNDATIONAL PRINCIPLE

Middle schools and high schools play an important role
in creating a college-going culture for all students
by encouraging them to make a tangible plan to pursue
postsecondary education and by aiding students in
following through on those plans.

Students who aspire to postsecondary education must plan and take action to
realize their aspirations.

As many as 60% of students who aspire to postsecondary education do not
ultimately enroll in a four-year postsecondary program.

High schools play an important role in creating a college-going culture for
students.

Students in schools that are rated by teachers as having a strong college-
going climate are more likely to act on their aspirations by planning to attend,
applying to, and being accepted to a four-year college.

Students who attend a high school where they receive active encouragement
and aid in pursuing postsecondary education are more likely to follow through
with their intention to do so.

Unfortunately, far too many students who aspire to enroll likely to be supported to pursue their plans, are more likely
in postsecondary education do not make plans to apply to pursue postsecondary education, and are also more
to college or enroll. However, students who attend high likely to pursue it shortly after high school.

schools that have created a college-going culture are more

14
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Students Who Aspire to
Complete a Four-Year
Degree

Not all students who aspire to pursue
postsecondary education enroll in

a four-year college, with less than
half of students enrolling by the fall
following graduation. In fact, less
than 60% of students who aspire to
college actually apply to college, and
a quarter of them do not even go

so far as to create a viable plan for
postsecondary education.
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FIGURE 5B

Increased Likelihood of
Taking Steps Toward
Postsecondary Enroliment

Students who attend a high school
with a strong college-going culture
are more likely to take steps toward
enrollment in postsecondary
education. A strong college-going
culture is one where teachers
generally have a positive perception
of the school’s college-going climate
and a high number of prior-year
students have attended college
and/or completed the Free Application
for Federal Student Aid (FAFSA).

B Percentage Point Improvement in Enrolling
in an Academically Matched School
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FOUNDATIONAL PRINCIPLE

Students who take more rigorous course work in high
school are more likely to be ready for college and
career by the time they graduate from high school than
students who take less rigorous course work.

Academic rigor is such an important factor in college and career success that
the College Board has established a scale of academic rigor. The academic
rigor index (ARI) was created by examining the relationship between high
school course participation, as measured by student responses on the SAT
Questionnaire, and first-year GPA (FYGPA). To date, the ARI has demonstrated
a positive relationship between rigorous work in high school and high school
GPA (HSGPA), SAT scores, college enrollment, FYGPA, and persistence to a
second year of college.

Students who have a more rigorous high school academic experience, as
defined by the College Board's academic rigor index, are better prepared for
the academic demands of a four-year college.

Students who take more rigorous course work in high school are more likely to
enroll in a four-year college and achieve higher grades in a four-year college.

The academic rigor of a student’s course work in high rigorous course work are more likely to enroll in a four-
school is related to high school and college success. year college, have higher first-year grades, and persist to a
Students with higher academic rigor scores are more likely second year.

to be college ready. Those students who participate in more
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FOUNDATIONAL PRINCIPLE

Students who participate in rigorous college-
level course work in high school, including
Advanced Placement Program® (AP°) courses, are
more likely to attain postsecondary success.

Students who take AP® Exams in high school are more likely to enroll in college
and graduate in four years or less.

Students who earn higher scores on AP Exams have even higher timely
graduation rates than students who earn lower AP scores.

However, unequal access to rigorous course work is persistent and pervasive.
In 2014, the College Board estimates that 286,403 students are not taking the
matched AP courses for which they show potential.

Percentage of Students
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AP Participation and
Student Enroliment

Participation in rigorous high school
course work is associated with greater
college enrollment. Students who
take an AP Exam are almost twice as
likely to enroll in a four-year college
as students who did not take an

AP Exam.

. Enrolled in a Four-Year Institution

Took an AP Exam Did Not Take an AP Exam
AP Participation
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Participation in rigorous high school
course work is associated with higher
rates of four-year college graduation:
Students who participate in AP are
more likely to graduate in four years
or less than students who do not take

2 AP courses, irrespective of AP Exam
scores.
0
Took an AP Exam Did Not Take an AP Exam B Percentage of Students Graduating in
L Four Years or Less
AP Participation
100 FIGURE 7C
Four-Year Graduation
%0 Rate Based on AP Exam
Performance
60 Figure 7C shows the impact of

40

20

Did Not

Participate in AP

anh

1 2

3 4 5

AP Exam Score

rigorous high school course work
on college graduation, as stronger
performance in AP is associated
with greater likelihood of graduating
in four years or less.
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FIGURE 7D
Students with Potential
Taking AP Science Exams

Despite the benefits, a large number of
students do not seek to take rigorous
AP course work, even though they
possess the academic qualifications
to do so. For example, among
students with potential for success

in AP science course work, only a
fraction took any AP science exams.
While this finding is true among all
students, it is particularly true among
underrepresented students.

[ Students with Potential Taking AP Science Exams

B Students with Potential Not Taking AP Science
Exams



FOUNDATIONAL PRINCIPLE

Improving college readiness can address the issue of
inequality in education by increasing college graduation
rates for all students, regardless of their ethnicity
or household income levels.

Students face inequitable access to academic rigor in high school, especially
underrepresented minority students and low-income students.

Providing access to rigor increases equity in education and better prepares
students to succeed in college and career.

Studies have shown that low-income and minority students However, research has shown that increasing college
have a lower likelihood of college completion. Furthermore, readiness should improve time to completion, with
those who do complete college have a reduced chance practically double the number of college-ready students
of finishing in four years, with only around a quarter graduating on time versus those not considered to be
graduating in four years in each group. college ready.

20
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FOUNDATIONAL PRINCIPLE

When students are accurately placed into college
courses, they are more likely to succeed in those courses
and persist to a degree.

Students who are accurately placed into college courses that are appropriately
matched to their achievement levels are likely to succeed in those courses.

Students who are inaccurately placed in remedial course work may extend time
to graduation and incur additional costs.

College readiness tools such as ACCUPLACER® can help increase the accuracy
of course placement decisions.

22
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Students Who Earned a C or
Higher After Being Correctly
Placed Using ACCUPLACER"®

Students who are placed into
appropriate course work using college
readiness tools often achieve success
in that course. For example, across
courses in a number of disciplines in
17 institutions, different ACCUPLACER
tests were used to correctly place at
least 70% of students.*

B Percentage Correctly Placed

*The percentage “correctly placed” is the
percentage of students who were placed in a
given course, either development or regular, and
subsequently earned a grade of C or higher.
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FOUNDATIONAL PRINCIPLE

10

Knowing how to navigate the college-going
process matters, as students should be applying to
colleges and universities commensurate with
their academic abilities.

Many students...
Are not applying to schools that meet their academic needs.
Make college decisions in which academics is not the primary factor.

Make educational decisions more in line with their financial status than their
level of academic achievement.

Interventions that address these concerns can cause these
students to apply and be admitted to more colleges.
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FIGURE 10A
Reasons for Choosing
Postsecondary Institution*

Many students are choosing their
postsecondary institution on the basis
of factors other than the school'’s
academic program of study. While
this may be for sound reasons, it can
also indicate a lack of access to good
information about the importance

of academic factors for college
completion.

[ Percentage of Students

*Students were allowed to note multiple reasons.

How Top Students of Different Incomes Apply for College

A new study found that a majority of high-achieving high school seniors from
low-income families did not apply to any selective colleges.

GROUPS OF HIGH-ACHIEVING* APPLICANTS

Students who follow Students who follow Students

the recommended idiosyncratic strategies, who apply to
strategy of applying to like applying to just one no schools
a range of colleges, very selective college and  that are a fit
including "reach," one nonselective local for them
"match" and "safety." college. academically.

|

Low income
8%
Less than $41,472

Middle income

High income
$120,776 and up

*In the study, students were considered high-achieving if they could very likely gain admission
to a selective college, which translates into roughly the top 4 percent of high school
graduates, based on scores and grades.

Source: “The Missing ‘One-Offs”: The Hidden Supply of High-Achieving, Low Income Students,” by
Caroline M. Hoxby and Christopher Avery; National Bureau of Economic Research

THE NEW YORK TIMES

FIGURE 10B

How Top Students with
Different Incomes Apply
to College

For many students, family income
weighs heavily in the college

choice process. High-income, high-
achieving students are more likely
to pursue selective postsecondary
alternatives, while low-income, high-
achieving students are more likely to
pursue nonselective postsecondary
alternatives.
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