
E D U C A T I O N  C H A N G E S  L I V E S .  
PPEEAARRSSOONN IISS CCOOMMMMIITTTTEEDD TTOO IIMMPPRROOVVIINNGG LLIIVVEESS AARROOUUNNDD
TTHHEE GGLLOOBBEE TTHHRROOUUGGHH EEDDUUCCAATTIIOONN.. WWEE AARREE PPAARRTTNNEERRSS
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AA NNDD  TTHHEE PPUU BBLL IICC  IINN AA DDDD RREESSSSIINNGG EEDDUU CCAATTIIOO NNAA LL  
CCHHAALLLLEENNGGEESS AANNDD DDEEVVEELLOOPPIINNGG EEFFFFEECCTTIIVVEE SSOOLLUUTTIIOONNSS..

In our conversations with key shareholders across the U.S., we have recognized four

recurring topics that we are now examining in issues papers to take a deeper look at

the underlying research around these areas and to help define solutions that are mak-

ing a difference.  These themes—College Readiness, Teaching Quality, Assessment for

Learning, and Technology and Educational Achievement—have significant implications

for the future prosperity of the United States. 

These issues papers are not intended to be an exhaustive overview of the current state

of American education. Rather, they will outline the issues and associated challenges,

and point to potential solutions that have exhibited demonstrable results.

The papers will offer the reader—whether a legislator, administrator, school board

member, teacher, or parent—a scan of the existing literature and a perspective on

approaches that have demonstrated progress. For example, the discussion about

teaching quality, perhaps the single most significant variable that influences student

achievement, will consider the return on an investment in effective teaching and pro-

fessional development. The “Assessment for Learning” paper will define the role of

classroom assessment and how the various types of assessments, when leveraged by

a teacher, inform instruction and personalize learning for a student. The technology

paper will broaden the dialogue on the potential efficacy and efficiency that can be 

harnessed with the latest advances in learning science and enterprise resources.

This particular paper examines college readiness, one of America’s fundamental 

educational challenges. College readiness involves multiple factors that contribute to
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the intellectual, emotional, informational, and financial wherewithal required to attend

and succeed in higher education. For the purposes of this paper, our focus will be on

one piece of this complex subject: math. However, there are many factors associated

with a person’s readiness for higher education, from literacy to 21st-century skills that

span the entire curriculum of high school preparation and higher education.

We are not explicitly addressing workplace readiness in this paper.  Much of the

research on college and workplace readiness points to a very similar skill set and

knowledge base required for success at either work or in college.  Our focus here will

be specifically on college readiness but the evidence is that the issues are related and

that remediation approaches are similar.  

COLLEGEREADINESS:
The Basic Building Blocks of College Access and Success

Introduction 

The ability to achieve a college education, with its associated upward financial mobility,

is a uniquely American ideal that has been at the heart of our nation’s economic 

success. This is particularly true of the last half of the 20th century, when United

State’s commitment to higher education increased with the GI Bill and the growth and

expansion of community colleges and public universities. 

The expectation that everyone could participate in higher education, however, has been

frustrated in recent times, as evidenced by increasing high school drop-out rates and

the lack of preparedness for higher education among those who do graduate from high

school. The economic consequences are staggering—more than $1.4 billion a year is

spent on remedial courses at community colleges alone. The current generation is the

first that will be less educated, in terms of the average number of years of education,

than the previous generation. We are failing to reach goals that are both part of our

heritage and vital to a well-informed and productive citizenry. 

COLLEGEREADINESS:
What We Know 

Problem Defined 

The term college readiness would seem to be self-explanatory, but experts differ on

what exactly it should mean and how it should be measured. There is little disagree-

ment among experts, however, on the larger points. American high schools are failing

to carry out one of their primary responsibilities: to prepare young people—especially,
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growing and best-pay-
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Higher Education
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Department of Labor.

2 PEARSON I SSUE 1 PAPER



but not exclusively, low-income and minority students—to enroll and succeed in 

college. Specifically, most students are leaving high school without the rigorous aca-

demic preparation necessary for success in college. The good news is that the gener-

al lack of college readiness is reversible:  research provides evidence of interventions

and approaches that can properly prepare students for college success. 

Many young people in the United States lack the basic qualifications necessary to get

into college. Right out of the gate, roughly a third of the high school-age population is

not ready for college because they fail to graduate on time. They are, for the most part,

condemned to “wander through life like lost travelers, without guidance or goals.”1 For

the rest—namely, those who graduate and those who complete a college-preparatory

curriculum—college readiness and success are not guaranteed.     

In particular, fewer than half of those who graduate “leave high school with the bare

minimum qualifications necessary to apply” to a four-year college, according to a

recent Manhattan Institute for Policy Research study funded by the Bill and Melinda

Gates Foundation.2 Adopting a more stringent definition of “college-ready,” ACT, Inc.,

which develops the ACT college admissions test, found that only about one in four test-

takers who were graduating and had completed a core curriculum were ready for entry-

level college courses.3

Recently, the Strong American Schools campaign—a project of the Rockefeller

Philanthropy Advisors, the Bill and Melinda Gates Foundation, and the Eli and Edythe

Broad Foundation—weighed in with its own take on college readiness:

The best measure of student readiness for college is not the percentage of high

school graduates who obtain admission. … The far better measure is how well high

school graduates actually perform in college. Do students pass university-level math

and English classes? Do they receive a college diploma? [Emphasis added]4

Based on college graduation rates, the nation’s schools indeed are doing a poor job.

For example, less than a third of all eighth graders achieve college readiness, given a

college graduation rate of 29 percent, the campaign’s recently published Diploma to

Nowhere reported.5 Among students who make it to college, completion is far from

assured.  Only a third of students who attend two-year colleges graduate within three

years, and just 56 percent of students who attend four-year institutions graduate with-

in six years.6

Finally, the vast number of college students who take remedial courses is a clear and

unambiguous sign that college readiness is a problem. Consider the remediation

rates for beginning college students: according to a 2008 U.S. Department of

Education report, 21 percent of all entering freshmen reported taking at least one

remedial course.7
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In several states, remediation rates for entering freshmen are significantly higher. For

example, more than 60 percent of the freshmen who enroll every year in the California

State University system—the nation’s largest—take remedial courses, Diploma to

Nowhere reported.8 Other states reporting high remediation rates among entering

freshmen or recent high school graduates include: Colorado (30 percent), Kentucky (53

percent), Maryland (48 percent), Missouri (36 percent), Ohio (37 percent), and

Oklahoma (36 percent).9

Remediation rates for all college students are equally grim.
More than a third (34 percent) of all undergraduates in the
United States reported having taken a remedial course,
according to recent analysis of 2004 Department of Education
data.10 When broken down by institution type, the rates 
present a bleaker picture:

43 percent of those attending public two-year institutions
29 percent of those attending public four-year institutions11

Several states have reported significantly higher remediation rates for their public 

two-year institutions. In 2006, about 8 in 10 students enrolling in Florida’s community

colleges required remediation—two-thirds of them took remedial courses in multiple

subjects.12 Similarly, 70 percent of Indiana’s community college student population

and more than 80 percent of Oklahoma’s required remediation in recent years.13  

College Readiness Patterns 

College readiness is especially problematic for students of color. Far fewer black and

Hispanic students, for example, graduate from high school on time: 51 and 52 percent

respectively, as compared to the overall graduation rate of 71 percent.14 Of those who

graduate, one in five black students and one in six Hispanic students leave high school

with the minimum qualifications to be considered for admission by the least-selective

four-year colleges.15

Moreover, remediation rates for students of color are higher in comparison to rates for

students overall and for white, non-Hispanic students. About four in ten of both black

and Hispanic students required remediation, according to Diploma to Nowhere, as

compared to 31 percent of white students and 34 percent of all students.16

In addition, students of color who graduate from high school are less likely to have

completed rigorous college-preparatory curricula. According to a 2007 U.S.

Department of Education report, six and eight percent, respectively, of black and

Hispanic graduates completed rigorous curricula, as compared to 11 percent for white
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Hispanic students,
for example, graduate
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equal opportunity

students.17 Not surprisingly, black and Hispanic students, as well as students from low-

income families of all races and ethnic groups, are less likely to attend high schools

that offer rigorous college-preparatory courses.18

This disproportionate impact on students of color naturally affects their share of the

nation’s overall college-bound and -qualified population, as one study found: 

Because of the disparities in graduation and college-readiness rates among racial

groups, black and Hispanic students are seriously underrepresented in the pool of min-

imally qualified college applicants. Only nine percent of all college-ready graduates are

black and another nine percent are Hispanic, compared to a total population of 18-year-

olds that is 14 percent black and 17 percent Hispanic.19

COLLEGEREADINESS:
Why It’s Important 

The failure of high schools to prepare students for college-level coursework has broad

societal and economic implications, as well as serious lifelong consequences for 

individuals and families. For schools, taxpayers, and others, the costs are significant

as well.  

Importance for  the Country

The United States dominated the world economy for most of the 20th century, in large

measure because the nation educated more of its young people to higher levels than

any other developed country. However, by the 1970s, other countries began to gain

ground. In 1960, the U.S.’s high school graduation rate for all workers led the indus-

trialized world; by the 1990s, it had fallen to thirteenth. In one decade, from 1995 to

2005, the U.S. dropped from second to fifteenth among industrialized nations in its

percentage of college graduates among college-age adults.20

Our nation’s continued prosperity depends on reversing these trends. That can only

happen, however, when the nation does a better job of producing high school gradu-

ates who are ready for college and work. The challenge the nation faces is made all

the more difficult by demographic shifts. “Most of the increase in the traditional col-

lege-age population will be students of color and students from low-income homes,”

according to the Lumina Foundation. “All of these students … will be needed in the

workforce as the baby boom generation approaches retirement age.”21

Perhaps one measure of a society’s commitment to equal opportunity is the percent-

age of its citizens who receive the academic preparation necessary to attend and suc-

ceed in college, whether they pursue that route or not.  
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Consequences of  Not Being Ready for  College

For individuals, the ramifications of not being ready for college are daunting. The

impact on others, including schools and taxpayers, is serious as well. 

MATTER OF NECESSITY. Students who leave high school unready for college are

more likely to face unemployment. In today’s economy, a college degree is increasing-

ly becoming a basic requirement. “An estimated 85 percent of current jobs and almost

90 percent of the fastest-growing and best-paying jobs now require some postsec-

ondary education,” according to the Business–Higher Education Forum and U.S.

Department of Labor.22 And, as was noted at the beginning of this paper, there is evi-

dence for a correlation between college and workplace readiness.

LIFETIME EARNINGS. Students who are not college-ready will earn less over their

lifetime. “In 2005, the typical full-time worker in the U.S. with a bachelor’s degree

earned $50,900, 62 percent more than the $31,500 earned by the typical full-time

worker with only a high school diploma,” the College Board estimates. Over a lifetime,

college graduates typically earn over 60 percent more than high school graduates—

that adds up to an earnings advantage of $800,000.23

CHOICE OF COLLEGE. Students who complete rigorous college-preparatory courses

are more likely to attend selective schools than students who do not—by a margin of

as much as two to one.24

PERSISTENCE. Students who complete a core curriculum in high school are eight

percent more likely to stay in college and attain a bachelor’s degree than those who

do not.25

In addition, students who take more rigorous courses than the core curriculum show

greater persistence and are more likely to graduate, a U.S. Department of Education

study found. About eight in ten students who had taken a rigorous curriculum in high

school “were continuously enrolled in their initial institution,” as compared to two-

thirds of all students overall and about half of those who completed a core curriculum

or lower.26 Eighty-seven percent of students who completed rigorous curriculum earned

a bachelor’s degree, while just 62 percent of students who had a basic curriculum

graduated.27

COLLEGE SUCCESS. Students who are ready for college get better grades. According

to a 2008 ACT study, students who take a core curriculum in high school are seven to

nine percent more likely to achieve a first-year college GPA of 2.0 or higher than stu-

dents who do not. Students who take higher-level courses in high school are as much

as 27 percent more likely to have a first-year GPA of 2.0 than students who do not.28

COST OF COLLEGE. Students who take remedial courses in college take more time

to complete their degrees, adding to their total college costs.29 Students who are not

Students who 
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college-ready also have more difficulty passing introductory courses. “At many commu-

nity colleges, it takes students about two and a half tries to pass introductory math

courses,” according to Carol A. Twigg of the National Center for Academic

Transformation (NCAT).30

COST OF REMEDIATION. Colleges, universities, and governments spend billions of

dollars annually on remedial courses. One study estimated that remedial courses at

community colleges alone cost the nation $1.4 billion annually.31 More recently, Strong

American Schools estimated total costs for remediation to be in the range of $2.31 

billion to $2.89 billion.32

Research by Twigg of NCAT helps illustrate how schools could reduce the cost of reme-

diation: institutions that redesigned the way introductory courses were taught reduced

course rates for drops, failures, and withdrawals. In one study, the redesign of the way

an introductory government class was taught at one college yielded close to $70,000

in savings as a result of increased retention.33

COSTS TO INSTITUTIONS. College readiness has financial implications for institu-

tions beyond the cost of remediation. Attrition, and in particular those students who

drop out because they aren’t ready for college, affects institutional bottom lines. These

costs, which don’t appear to have been well studied, are “rather complex and mani-

fested in a variety of ways,”34 and include the following:

n Loss of tuition. Postsecondary institutions that have flexible enrollment targets

(that is, they attempt to serve as many students as possible) experience a loss of

tuition income, as well as income generated by ancillary campus activities. These

include bookstores, cafeterias, fees, and other income-producing activities. Colleges

that limit the number of seats may experience a loss of income for the year or

semester in which a student drops out.35

n Loss of sunk costs. “Every student a college enrolls costs it money to do so—big

money, too,” one expert commented.36 So, when a student drops out, a college is

unable to recoup the money spent on recruiting and enrolling this student. A study

of 40 colleges, universities, and career schools estimated that the average cost of

enrolling a student was $5,460.37

Research by Carol Twigg of NCAT suggests ways that colleges could mitigate the

number of dropouts by students who may have left high school unprepared for college-

level work. In one study, she found that by redesigning the way introductory courses

are taught, 30 institutions improved student success rates and thereby reduced over-

all first-year attrition; they also reduced instructional costs by 37 percent on average—

or an average savings of $3.1 million in operating expenses per institution.38
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Algebra’s importance

Math’s Key Role in College Readiness 

Mathematics plays an especially important role in achieving college readiness.

“Algebra is a demonstrable gateway to later achievement,” the National Mathematics

Advisory Panel wrote earlier this year.39

Algebra’s Integral  Role

Proficiency in Algebra is more than about getting into college, the Panel pointed out—

it’s a prerequisite to mastering higher-level math in high school.40

Moreover, its relationship to college readiness can hardly be overstated. “Students

who complete Algebra II are more than twice as likely to graduate from college com-

pared to students with less mathematical preparation,” the Panel reported.41  Similarly,

another study found that high school students who take higher-level math courses are

more likely to achieve a higher cumulative college GPA, stay in school at the same insti-

tution, and complete a bachelor’s degree than those who do not.42

Realization of Algebra’s importance has brought increased attention to pre-Algebra per-

formance and instruction. Indeed, math taught from preschool through middle school

“provides the basic foundation” for both Algebra and more high-level math courses, the

Panel noted.43 Perhaps of greater concern is what’s happening in middle school. “The

sharp falloff in mathematics achievement in the U.S. begins as students reach late

middle school,” just before or when Algebra instruction begins.44 These developments

led the Panel to lay out in some detail the concepts and skills that should be taught in

elementary and middle school. In fact, the Panel called them “the most essential math-

ematics for students to learn thoroughly prior to Algebra.”45

African-American and Hispanic students who complete Algebra II benefit as well: “The

differences in college graduation rates versus the student population in general are

half as large as the differences for students who do not complete Algebra II,” the

Panel found.46

Benefits of  Coursework Beyond Algebra I I   

According to Clifford Adelman, higher-level math is a “key marker in precollegiate

momentum, with the tipping point of momentum toward a bachelor’s degree now

firmly above Algebra II.”47 Students who completed math coursework beyond Algebra

II “were almost twice as likely to enroll in a four-year college as those who stopped

at Algebra II” (64 percent compared with 34 percent), the American Council of

Education recently reported.48

8 PEARSON I SSUE 1 PAPER

MATHEMATICS
PLAYS AN 
ESPECIALLY
IMPORTANT
ROLE in achieving
college readiness.
“Algebra is a demon-
strable gateway to
later achievement,”
the National
Mathematics Advisory
Panel wrote earlier
this year.39



The benefits of taking higher-level math are especially great for minority students.

Black students who completed a rigorous curriculum that included a mathematics

course beyond Algebra II could increase their bachelor’s degree attainment rate from

45 to 73 percent, Adelman estimated. Hispanic students could improve their chances

from 61 to 79 percent.49 

Conclusion — Closing the College Readiness Gap   

The broader implications of not being ready for college and the workplace are unmis-

takable.  People who fail to graduate from high school or graduate without completing

rigorous college-preparatory courses, especially in mathematics, are more likely to fail

in college and the work world and more likely to experience lower life-time earnings

and potential. 

Whether students’ aspirations are to pursue professional or career education, no mat-

ter what their end employment goals, the level of their math skills will play a significant

role in their level of attainment.  To succeed in this global economy in which comput-

ers and technology are pervasive, from the auto mechanics’ diagnostic tune-up to the

administration of diagnostic medical devices, workers without the knowledge and skills

to use current and future technologies will experience limitations on their earnings

potential and will be unprepared for further economic change.50 The math-dependent

employment fields of science and engineering, by far the fastest growing economic sec-

tors, are producing new jobs, from post-high school positions requiring technician train-

ing to doctorate-level professions, at a rate three times faster than the economy over-

all.51 Young men and women whose math skills are lagging will have limited employ-

ment opportunities in this robust job market.  The prospect of losing these positions

to offshore employers with a higher achieving workforce has dire implications for eco-

nomic development in the United States.  

Solutions do exist. Rigorous elementary and middle school preparation in math as well

as other subjects, especially language arts and writing, are recognized as essential so

that students arrive at high school prepared for college preparatory courses.

Behavioral approaches such as active and ongoing counseling of students, particularly

at critical transitions like entry into high school, can make a difference.  Furthermore,

smaller, theme-based school communities along with rigorous coursework can con-

tribute to success in high school and readiness for college courses.    

In recent years researchers from across the spectrum have increasingly viewed teach-

ing quality as crucial to student achievement.  “The research is clear: teachers mat-

ter,” according to an exhaustive policy analysis conducted by the California Department

of Education.52
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According to Professor Linda Darling-Hammond of Stanford University, “a growing body

of research suggests that schools can make a difference [in student learning], and a

substantial portion of that difference is attributable to teachers.”53 The National

Mathematics Advisory Panel recently reported “large, measurable differences in the

effectiveness of mathematics teachers in generating achievement gains.”54

Professional development can contribute to teaching quality and hence college readiness

by providing teachers a solid foundation of knowledge and practices that support suc-

cessful learning in the classroom.  Recent state-based and national educational reforms

have added emphasis to making teacher preparation and teaching quality a priority. For

example, many national and state-based initiatives implementing more rigorous college-

preparatory curriculum require teachers to possess significantly more subject-matter

knowledge. According to research cited by the Alliance for Excellent Education, “teachers

with strong content knowledge make a greater impact on student learning.”55 Teachers

also must possess both knowledge of instructional practice, or pedagogy, and knowledge

of content for its use in the classroom, many researchers believe. 

Other promising solutions that have shown progress in recent years have focused on

personalization to engage students in active learning and to enhance and inform

assessment. Computer- and Internet-based instructional materials that actively

engage students in learning and provide immediate feedback and tutorial assistance

can have demonstrable and positive effects on achievement, since students are moti-

vated to do more work, thus retaining more knowledge and improving their scores.  

Technology-based programs can help institutions meet the growing demand for reme-

dial math courses, while helping to reduce the cost of math instruction in higher 

education through reduced failures and withdrawals, increased success rates and

higher success in later courses. 

Self-paced learning liberates teachers and students alike.  Technology-based programs

that offer a wide range of homework, tutorial and assessment tools can make it easi-

er for teachers to manage their courses and meet the learning needs of multiple lev-

els of learners, as well as monitor progress against standards.  Students are appropri-

ately challenged—they’re set up for success, not frustration, failure, or boredom.   

Whether the use of technology, enhancing teacher preparation and ongoing training,

active intervention at critical stages, or other proven approaches, as a nation we must

do more to prepare students for success in college and the workplace. It will have ben-

efits for human potential and the pursuit of happiness and for efficient resource allo-

cation in our nation and world.   
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