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Every child in the United States deserves a world-class education. 

Every child deserves to be educated to high standards that offer

opportunities to be successful in an increasingly competitive 

global economy. 

But in a world that is becoming more competitive through increasing

international labor markets and rapid technological advances, 

the US is facing new challenges to its economic competitiveness.1

Jobs in a competitive global economy are demanding higher-level

skills, higher productivity, and innovation,2 and other nations are

surpassing the US in improving their educational systems to increase

achievement, reduce achievement gaps, 

and elevate the teaching profession.3 In other

words, they are educating themselves as a

way to a better economy. So must we. 

To remain economically competitive, the US

must develop a highly skilled and adaptable

workforce capable of meeting productivity

demands and adjusting rapidly to changing

technologies and an increasingly global

environment.4 Simply stated, the US has no choice but to develop a

quality educational system that offers a world-class education to all of

its students as a centerpiece of our nation’s economic competitiveness.

As in most developed countries, postsecondary education in the US

(i.e., two- and four-year institutions, trade and technical schools) has

become the access point for individuals to acquire the knowledge 

and skills they need to meet the demands of increased globalization.

Experts predict that most of the fastest-growing occupations in the 

US over the next decade will require skill levels beyond those gained 

in high school.5 Numerous government and business sources have

called on the US education system to increase the number of

postsecondary graduates equipped with the knowledge and skills

necessary to succeed in an internationally competitive labor market.6

The economic returns of acquiring these skills are substantial for

individuals, societies, and economies, and because a skilled workforce

is a major contributor to workplace productivity, such skills development

is a key driver of economic growth and international competitiveness.

The economic returns of acquiring these skills are substantial for

individuals, societies, and economies.7

1

While the race to increase economic
competitiveness is often portrayed as 
a zero-sum game, it is not. As all nations
increase educational attainment and
economic competitiveness, the global
economic pie gets bigger and there is
more of it to distribute.



Given the importance of raising educational attainment levels to meet

workplace demands, it is discouraging that the US claims one of the

lowest rates of postsecondary completion among Organisation for

Economic Co-operation and Development (OECD) countries. The ratio

of four-year college graduates to college entrants was only 57 percent 

in the US in 2008.8 Among higher education programs of similar

duration across 25 OECD and partner countries, no country’s

completion rate was lower than ours (Figure 1).9
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Figure 1: Completion Rates in Postsecondary Programs 
of 3–6 Years’ Duration, 2008 
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What is the OECD?

Established in 1961, the Organisation for Economic Co-operation 

and Development (OECD) is an intergovernmental organization now

comprising 34 member countries. OECD collaborates with governments,

business and workforce communities, and other non-profit organizations

to develop and suggest research-based policy solutions on a broad 

array of economic and individual prosperity issues.

Source: Data from Organisation for Economic Co-operation and Development, Education at a Glance

2010: OECD Indicators (Paris: Author, 2010).



Accompanying low rates of US college completion are low levels of K–12

academic performance. The most recent National Assessment of Educational

Progress (NAEP) student performance data suggest academic improvement

is needed at all grades, but particularly in later grades.10 While the rate of

twelfth-graders (38 percent) who performed at or above the Proficient level 

in reading was higher than that of fourth-graders (32 percent) and eighth-

graders (30 percent) in 2009, this rate remains essentially unchanged since

1992.11 In mathematics, 26 percent of twelfth-graders performed at or above

the Proficient level in 2009.12 While this rate was 3 percentage points higher

than that in 2005, it was also 7 percentage points lower than the Proficient rate

for eighth-graders (33 percent) that same year. In a 2009 report, McKinsey &

Company noted that if students in states that scored below average on NAEP

had improved over 15 years so they merely performed at the national average,

the gross domestic product of the US would be 3 to 5 percent higher today, or

$425 billion to $700 billion richer.13 The report

concluded that the nation's achievement

gaps have imposed “the economic

equivalent of a permanent national

recession.”

ACT research shows that college readiness

is highly related to college completion.

Unfortunately, of the 1.5 million 2010 high

school graduates who took the ACT® test,

only 24 percent met all four College

Readiness Benchmarks in English,

Mathematics, Reading, and Science—

indicating that fewer than 1 in 4 graduates

were academically ready for college

coursework in all four subject areas without

needing remediation (Figure 2). A surprising

28 percent of all 2010 ACT-tested high

school graduates met none of the four

College Readiness Benchmarks, indicating

that they will likely need some form of

college remediation in multiple subjects.14

  

Met 3
Benchmarks

15%

Met No
Benchmarks

28%

Met 2
Benchmarks

17%

Met 1
Benchmark

15%

Met All 4
Benchmarks

24%

An Empirical Performance Standard 

for College and Career Readiness

Empirically derived from the actual performance

of students in college, ACT’s College Readiness

Benchmarks are the minimum scores required

on the ACT subject tests for high school

students to have approximately a 75 percent

chance of earning a grade of C or better, or 

a 50 percent chance of earning a grade of B 

or better, in selected credit-bearing courses

commonly taken by first-year college students:

English Composition; College Algebra; Biology;

and social sciences courses such as History,

Psychology, Sociology, Political Science, 

or Economics.

Data from 98 institutions and more than 

90,000 students were used to establish the

Benchmarks. The data were weighted to be

nationally representative of two- and four-year

postsecondary institutions nationwide.

Figure 2: Percentage of 2010 ACT-Tested Graduates Ready 
for College-Entry, Credit-Bearing Coursework
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For US economic and individual prosperity, it is incumbent that the 

US education system improve the quality of education for its students.

The results of the NAEP and ACT studies suggest that the US must

make major changes in our education system to ensure that our high

school graduates are prepared to succeed either in some form of

postsecondary education without remediation or in workforce training

programs. As the US economy becomes more globalized, developing

an internationally competitive workforce to meet the demands, and

benefit from the opportunities, posed by a rapidly evolving global

economy is not a luxury. It is an imperative.

The question remains, however, as to whether the skills acquired by

college- and career-ready US high school graduates are at a level that

enables US graduates to compete in an increasingly global context. 

In other words, is college and career readiness, which is a new focus

of US educational standards, sufficiently rigorous to ensure that our

future workforce will be globally competitive?

Are US College and Career Readiness
Standards Internationally Competitive?
The Common Core State Standards Initiative that aligns US K–12

education with a uniformly higher standard—college and career

readiness—across grades and between K–12 and postsecondary

systems is a landmark development for US school reform. Driving the

design and development of the Common Core State Standards is the

definition of college and career readiness developed and empirically

established by ACT. Not only did the Initiative draw on ACT’s

longitudinal research identifying the knowledge and skills essential 

for success in postsecondary education and workforce training, but

ACT’s College Readiness Standards™ were also

among the resources used in the creation of

the Common Core Standards.

Adopted as of this writing by 43 states 

and the District of Columbia, the Common Core

State Standards are college and career

readiness standards for English language arts

(which includes reading) and mathematics, and were created to be

internationally competitive. Standards from the highest-performing

countries on international assessments such as the Programme for

International Student Assessment (PISA) and the Trends in International

Mathematics and Science Study (TIMSS) were reviewed in detail and

used in the developmental process of the Common Core. International

models informed the Common Core State Standards’ grade-by-grade

progressions, the frameworks within which the Standards reside, and

the Common Core’s focus in the early grades, especially with respect

to procedural fluency integrated with conceptual understanding in

mathematics.
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The Common Core State Standards
align US K–12 education with the 
higher standard of college and career
readiness—a standard developed 
and empirically established by ACT.



But until now, no empirical data have been available to examine

whether college and career readiness, as defined in the US, is an

internationally competitive standard—that is, whether it represents 

a level of performance that will be competitive with the highest-

performing countries around the world. Is the performance standard

associated with college and career readiness equivalent to the

performance level of lower-performing countries, average-performing

countries, or the highest-performing countries? 

This research report focuses on two questions, the results of which will

help determine whether college and career readiness is the right goal

for US education, and if pursued, whether it is likely to produce high

school graduates who can compete with students on an increasingly

international stage:

1. How does the level of achievement defining college and career

readiness in reading and mathematics, as measured by ACT

College Readiness Benchmarks, compare to the most recent 

PISA results for the highest-performing countries?

2. Are US college and career readiness standards therefore

internationally competitive?

PISA as a Valuable International Link

To answer the questions in this study, ACT performed a linking 

analysis to identify the PISA scores in reading and mathematics 

that are equivalent to college- and career-ready reading and

mathematics scores on PLAN®, ACT's tenth-grade college and 

career readiness assessment.15 Essentially, PISA scores were identified

that correspond to the level of achievement needed by tenth-graders

on the PLAN assessment to be on target for college and career

readiness by the time they graduate from high school. Reading and

mathematics were used for the comparison because they are the 

two subject areas shared in common by PISA, PLAN, and the 

Common Core State Standards.

PISA was selected as the ideal standardized international academic

assessment to use for this study because of its relevance as a

measure of international competitiveness. Administered every three

years since 2000, PISA is a standardized international assessment

measuring 15-year-olds’ literacy in reading, mathematics, and

science.16 In 2009, PISA was administered in 65 countries and 

non-nation economies (hereafter all referred to as countries), including

the 34 OECD member nations. As some of the most advanced

economies in the world, the OECD members and other participating

countries represent the most direct international competitors of the US.

5
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PLAN was selected for the linking analysis because of the similarity 

of its tested population to that of PISA, its empirically based definition 

of college and career readiness, and its alignment with standards

designed to prepare students for college and career. Approximately 

69 percent of the US 15-year-olds who participated in PISA 2009 were

in tenth grade; nearly all the remaining 15-year-olds were in grades 

9 or 11, with fractional percentages in grades 7, 8, or 12.17 Through 

its research, ACT has identified the level of performance needed by 

US high school graduates in English, mathematics, reading, and

science to be ready for first-year credit-bearing college courses in

these subjects (see sidebar, page 3). Derived from these nationally

validated College Readiness Benchmarks for the ACT, the

corresponding College Readiness Benchmarks for PLAN indicate

whether students in tenth grade are on target to be ready for 

credit-bearing college coursework by the time they graduate from 

high school. All of ACT’s college readiness performance standards 

are aligned with ACT’s College Readiness Standards, empirically

derived descriptions of the essential skills 

and knowledge students need to succeed 

in credit-bearing courses without remediation.

In turn, the College Readiness Standards 

are also highly related to the Common 

Core State Standards.18

Linking PISA to ACT’s tenth-grade college and career readiness

performance standards allows international comparisons of student

performance to be made in reading and mathematics at the most

advanced grade level possible today.

Methodology

The linking analysis was based on 2,248 US tenth-grade students 

from 77 high schools across the US who tested under standardized

conditions with both ACT’s tenth-grade college readiness assessment

and a special administration of PISA that followed the national

administration of PISA 2009 in the US. (See the Appendix for more

information about the study methodology.) Student subgroups, 

defined by demographic and school characteristics as well as

academic achievement levels, were well represented in this study 

and are reflective of all US public and private school tenth-graders. 

By linking the tenth-grade college and career readiness benchmarks 

to the PISA scale, we are able to evaluate whether the college and

career readiness performance standards for US students in these 

two subjects are competitive with the performance of same-age

students in the highest-performing countries globally.

Linking PLAN scores to PISA allows 
us to determine whether college and
career readiness is an internationally
competitive standard of performance.
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So, how does US college and career readiness in reading and

mathematics, as defined within the Common Core State Standards 

and measured by ACT College Readiness Benchmarks, compare 

to the PISA 2009 results for the highest-performing countries? Are 

US college and career readiness standards internationally competitive?

That is, as schools educate US students to the new Common Core

State Standards, which are predicated on preparing students to be

ready for college and career, will that performance standard be

sufficiently high for US students to comprise an internationally

competitive workforce?

Results

The results of the research show that the performance standards 

of US college and career readiness in reading and mathematics 

are internationally competitive, and further validate the appropriateness

of ACT’s definition of college and career readiness as the right goal 

for US education. Figures 3 and 4, on the following pages, show how

the performance standards stack up against the performance of

participating countries in reading and mathematics, respectively. 

The figures also highlight the standing of US performance relative to

the college and career readiness standard. In each case, the score

given as the college and career readiness benchmark is the PISA

score equivalent to the corresponding benchmark score on ACT’s

tenth-grade college and career readiness assessment.

Figure 3 shows that the tenth-grade college and career readiness

benchmark for reading (519) is higher than the OECD average (493)

and fell well within the range of the highest-performing countries 

on PISA Reading. The same is true for the tenth-grade college and 

career readiness benchmark in mathematics (530) compared to 

the OECD average (496) and the highest-performing countries on 

PISA Mathematics (Figure 4).

The performance of four countries in reading and four countries in

mathematics was statistically significantly higher than the college and

career readiness benchmark, while the performance of six countries in

reading and nine countries in mathematics was statistically the same

as the college and career readiness benchmark.
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Figure 3: Tenth-Grade College and Career Readiness
Performance Benchmark in Reading Compared to the
Performance of Countries on PISA 2009 Reading
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Taken together, the figures also show that the US college and career

readiness benchmarks are not just internationally competitive but 

are high and challenging standards on their own. One clear indication

of this is that only five countries (Finland, Hong Kong, Korea, Shanghai,

and Singapore) met the US college and career standards in both
reading and mathematics.

Based on the two research questions of this study, the results show:

1. In both reading and mathematics, the performance standard 
of college and career readiness in the US—as defined by 
ACT’s College Readiness Benchmarks and as used to 
develop the Common Core State Standards—is comparable 
to, and therefore competitive with, the performance of the
highest-performing countries in the world.

2. Therefore, college and career readiness is an internationally
competitive educational standard for the US.

Why Is It Important that College and
Career Readiness Is an Internationally
Competitive Performance Standard?
US performance on PISA 2009, the 2009 NAEP, and the most recent

(2010) ACT results strongly indicate that reform is needed within the 

US education system to improve the readiness

and competitive position of most US students.

Importantly, based on this empirical study,

college and career readiness—an internationally

competitive, as well as high, standard—is indeed

the right goal for the Common Core State Standards and for US education

reform efforts more broadly. There are at least five reasons why college

and career readiness is the right educational goal for US students.

1. The performance of US students lags significantly behind 
the performance of students in many other countries. 

According to the 2009 PISA study (Figures 3 and 4), the

performance level of US students is significantly lower than that of

students in many other nations. US performance is just slightly

above the PISA average performance in reading, but below the

average in mathematics.19 More significantly, US performance in

both subjects lags behind that of the highest-performing countries

and is significantly below both tenth-grade college and career

readiness benchmarks. 

College and career readiness is the 
right goal for US education reform.
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2. Furthermore, while many nations show impressive
improvements in student performance since 2000, 
the US does not.

While the US average score changes in reading were essentially

unchanged between 2000 and 2009, thirteen countries made

significantly higher improvements in student achievement (Figure 5).20

Korea (increase of 15 PISA score points) and Hong Kong (increase 

of 8 points), for example, were among the countries that significantly

outpaced the US (decrease of 5 points) in reading performance

improvement.
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Figure 5: Change in PISA Reading Performance 
between 2000 and 2009

Source: Data from OECD, PISA 2009 Results: Learning Trends—Changes in Student Performance

Since 2000, Volume V (Paris: Author, 2010).



Similarly, in mathematics, US performance increased by 5 score points

on PISA between 2003 and 2009, which was not significantly different

from the trend for the OECD average of no change over the same

period (Figure 6).21 Eight countries showed gains significantly greater

than the US or the OECD average, including Germany (increase of 

10 score points) and Mexico (increase of 33 points).

          

PISA Mathematics Score Changes between 2003 and 2009
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While increasing student performance is challenging, school systems

from a wide variety of countries have demonstrated the ability to

produce substantial gains in student academic performance. In

addition to some lower-performing countries, where large gains 

might be expected, higher-performing countries have also seen 

above average performance gains on PISA. A recent McKinsey 

& Company report analyzing the experiences of twenty school 

systems from eighteen countries confirms that growth in student

academic performance occurs within a wide variety of countries,

including sustained improvement within already higher-performing

school systems.22 Lower-performing school systems, such as those 

in South Africa, Brazil, Chile, India, and Jordan, have demonstrated 

that initiating growth is possible. Higher-performing school systems,

such as those in South Korea, Canada, England, Poland, California,

and Massachusetts, have sustained noticeable growth over several

years—even decades. The ability of school systems not only to initiate

growth but to sustain growth over time appears to be a key factor in

improving student academic performance.

3. Within the US, ACT research has shown that students 
who are college and career ready when they graduate from
high school are more likely to be successful in subsequent
college and workforce training programs where they acquire
the skills necessary for meeting the demands of a globally
competitive labor force.

ACT has long defined college and career readiness as the acquisition

of the knowledge and skills a student needs to enroll and succeed in

credit-bearing, first-year courses at a postsecondary institution (such

as a two- or four-year college, trade school, or technical school) without

remediation. Adopted by the Common Core State Standards Initiative,

ACT’s definition of college and career readiness is based on years of

ACT’s empirical research examining the relationship between college

readiness and college success, which shows that students who are

academically ready for any type of postsecondary education or

workforce training have a significantly higher likelihood of:

n enrolling in a postsecondary program,

n enrolling in credit-bearing courses in all subjects without the need 
for remedial coursework,

n succeeding in postsecondary coursework or training programs,

n persisting in their postsecondary education, and

n completing a postsecondary degree or training program.23

In other words, college and career readiness is highly related to and

determinative of college and career success.
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4. As states and districts implement college and career 
readiness standards, we should expect to see not just 
increased postsecondary success but also economic 
payoffs for individuals and the nation.

The economic payoffs of higher levels of educational outcomes are

substantial for individuals.24 For example, higher levels of educational

attainment are strongly associated with higher salaries and lower rates

of unemployment (Figure 7).25 With each

increase in a level of educational attainment

one sees an increase in earnings. Starting

from the left of Figure 7 below, one can trace

the average earnings (the left-hand scale) of

an adult who never finished high school—

about $450 per week—up to the earnings of an adult with at least a

bachelor’s degree—more than $1,100 per week.

The relationship between educational attainment and unemployment

(the right-hand scale in Figure 7) is just the reverse. As the level of

educational attainment rises, the unemployment rate falls. The

unemployment rate for an adult who never finished high school

approaches 15 percent, while that for a recipient of a bachelor’s

degree or more hovers just above 4.5 percent. And although
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unemployment rates in 2009 were higher overall during the recent

economic recession, education-based unemployment differences 

were even more pronounced within this context. In fact, inequality 

in economic outcomes based on educational levels has been

persistent and increasing over the past 30 years or more.26

5. Increasing educational achievement in this country will 
also have a significant and substantial financial impact 
on the US economy.27

If the US is to increase its global competitiveness, it must develop a

highly skilled and adaptable workforce that can meet future productivity

demands and take advantage of new opportunities such as trade

expansion, applications of new technologies, and new job possibilities.

The relationship between acquiring the higher-level skills needed by 

a competitive workforce and national economic prosperity is substantial

and positive.28 For example, OECD research

indicates that increases in PISA scores are

associated with increases in national gross

domestic product (GDP). According to these

projections, if the US could increase its average overall PISA

performance by 25 points during the next two decades (comparable to

an 11 percentage-point increase in the percentage of PLAN-tested

tenth-graders who meet the PLAN College Readiness Benchmarks29),

US GDP would increase by $40.6 trillion over the lifetime of the

generation born in 2010, or approximately $507.5 billion annually.30 This

represents a 3.45 percent increase relative to US GDP in 2010, which

was approximately $14.7 trillion.31 And faster or higher levels of

academic improvement would increase GDP by even greater amounts.

Other research supports the principle that improving academic

performance will increase annual GDP growth rates, even if by only 

a few tenths of a percentage point.32 Boosting the GDP growth rate 

by such a seemingly small amount actually represents a sizeable

increase, considering that US GDP growth since WWII has averaged

3.0 percent annually.33 Moreover, projected increases in GDP are

greater when measures of academic learning are used, rather than

simply increasing the number of years that students attend school.

Increasing students’ knowledge and skills increases GDP at higher

rates than does simply increasing the length of time students spend 

in school without ensuring the curriculum is suitable for preparing

students for college and career. As more US high school graduates

become ready for college and career, thereby acquiring the skills

necessary to compete in the global economy, it is a virtual certainty 

that US economic output will increase and the US economic

competitive position will be strengthened.

Increases in US performance would have
a significant impact on national GDP.
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What are the Implications of College and
Career Readiness as an Internationally
Competitive Performance Standard?
The goal of ensuring that all high school graduates
are ready for college and career is the right one 
for the US. 

Reform efforts such as the internationally benchmarked Common Core

State Standards, which align US K–12 education standards across

grades and to US postsecondary expectations, should be supported

as an essential step in increasing the college and

career readiness of US high school graduates.

Students who achieve the goal of becoming

college and career ready are likely to be

academically competitive with students from the

highest-performing countries in the world. Such

empirical evidence of international competitiveness affirming that

college and career readiness is the right goal cannot be understated.

Getting the educational goal right is fundamental to successfully

reforming US education so that the US and its citizens can remain

economically competitive. The relationships among skills development,

workforce productivity, and economic growth demand that high school

graduates be college and career ready so that they can acquire the

skills and knowledge they will need to meet the demands of the

changing global economy. College and career readiness is an

essential step for the longer-term economic viability of the US.

The college and career readiness performance
standard is competitive with the most recent 
PISA results of the highest-performing countries. 

Educational standards, such as the Common Core State Standards,

that have college and career readiness as their foundation and 

were designed to be internationally benchmarked now have 

empirical evidence that, if implemented effectively, they will result in a

level of performance that is internationally competitive. As states adopt

and implement the Common Core, students within these states will

benefit knowing that the education standards they are being asked to

meet—the learning in which they will engage—will adequately prepare

them for their future educational and career pursuits within an

increasingly global context. K–12 students will no longer have

educational expectations placed upon them that are insufficient to 

meet the demands of a global economy in the 21st century.

College and career readiness is an
essential step for the longer-term
economic viablility of the US.
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Public support for states and schools that
undertake such an ambitious innovation 
of their education system will be a critical 
element of successful reform. 

While adopting internationally benchmarked standards such as the

Common Core is an important first step, other critical steps remain—

alignment of curriculum, instructional tools, teacher training and

professional development, and assessments—to ensure that all

students become college and career ready. As states implement the

Common Core State Standards, educators and policymakers must also

engage community stakeholders to broaden their understanding of why

such standards are essential; what shifting to a college and career

readiness standard means for students, parents, and schools; how

these challenging expectations will change other aspects of schooling;

and in what ways individuals, groups, and communities can be

supportive of implementation efforts. The adoption of internationally

benchmarked college and career readiness standards represents a

fundamental shift in expectations of students and school systems. Such

a significant shift in standards will necessitate a concomitant shift in

understanding for students, parents, educators, and other stakeholders

as to what an acceptable level of student performance is, relative to

becoming college and career ready and internationally competitive.

Previous levels of student performance deemed acceptable for

passing classes, matriculation, and graduation, but based on

education standards not internationally benchmarked and not aligned

to college and career readiness, will no longer be sufficient for

preparing students for the challenges and opportunities ahead.

ACT research suggests that the desired outcome of these changes—

higher percentages of college- and career-ready high school

graduates—will not happen overnight and will take time. A recent

Center on Education Policy survey of deputy superintendents of

education in 42 states and the District of Columbia indicates that the

resulting changes in curriculum; instructional tools; teacher professional

training, certification, and development programs; and assessments

will occur over the next three years or more.34 Most states that have

already adopted the Common Core State Standards expect to make

changes to teacher professional development programs in 2011. 

Many of the same states, however, indicate that changes to curriculum,

instructional tools, and teacher training and evaluation will not be fully

implemented until 2013 or later. Seeing the results of these efforts—

increased numbers of high school graduates who are indeed college

and career ready—will take even more time. State, school, and district

educators must be allowed time to implement the changes

necessitated by raising education standards to college and career

readiness and to see the results of those reform efforts.



Conclusion
While the PISA 2009 results signal that much work remains to raise

current US student performance to be competitive with that of students

from the highest-performing countries, this study empirically affirms that

the heart of current education reform in the US—the goal of college

and career readiness for all students—is the right goal for these efforts.

Ensuring that students are college and career ready will effectively put

US students on the path toward being internationally competitive with

students from the world’s highest-performing countries. Affirming the

goal is a critical first step in confirming that current education reform

efforts hold great promise for producing the intended results.

Policymakers and educators at all levels now have evidence from an

international perspective for engaging in reform efforts to help all

students become ready for college and career. As shown by the nearly

1 in 4 high school graduates who met this goal in English, mathematics,

reading, and science in 2010, and the approximately 72 percent of all

2010 graduates who did so in at least one subject, meeting such a

goal is challenging, but possible. It is being done today by schools all

across the nation.

ACT believes that a comprehensive approach to educational reform,

such as Common Core implementation, that incorporates essential

changes in practice and policy is imperative for turning the promise 

of college and career readiness into a reality for all our students.

For our students and the nation, the goal is the right one.

For all of us, the time to begin is now.

18
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Appendix
Sample

For the linking analysis, 2,248 students from 77 schools were tested

with both ACT’s tenth-grade college and career readiness assessment

(PLAN) and the special administration of PISA. Students were weighted

to account for the number of students tested per school. The criteria 

for a high school to be included as a candidate to participate in the

2009 PLAN-PISA study were: 1) the high school must have tested at

least 30 tenth-grade students with PLAN in fall 2008; 2) the high school

must have tested at least 75 percent of its tenth-grade students with

PLAN in fall 2008; 3) the high school must have an average grade level

enrollment of at least 40 students; and 4) the high school must not have

participated in the national administration of PISA 2009. Schools were

selected with probability proportional to size, and a random sample of

students in the correct age range was chosen. Students in this study

were born between September 1, 1993, and August 31, 1994. Note 

that this differs slightly from the age range used in the operational 

PISA testing, and was used to account for the difference in the timing

of the tests.

Table 1 presents a comparison of demographic information between

the weighted study sample and the US population of tenth-graders.

Generally, the weighted study sample and US population are similar

across school type, race/ethnicity, and PLAN College Readiness

Characteristic

Weighted 

Study Sample

US Population 
(15- and 16-year-olds;

tenth-graders) 1

School Type Public

Private/Catholic

90.9%

9.1%

92.6% 2

7.4% 2

Race/Ethnicity Hispanic

White

Black

Asian

Other

Unknown

6.8%

70.3%

10.8%

1.4%

4.8%

5.9%

9.0%

68.0%

15.7%

3.9%

3.6%

0%

Attainment

PLAN Benchmark

Reading

Mathematics

56%

42%

50% 3

34% 3

Table 1. Summary Comparison of the Study Sample and the 
15-Year-Old, 16-Year-Old, and Tenth-Grade US Populations

1 Statistics from the U.S. Census Bureau’s American Community Survey unless otherwise noted.

2. Calculated from Market Data Retrieval database.

3. Based on the PLAN 2005 National Norms for Fall Grade 10.

Gender Female

Male

Unknown

54.7%

45.3%

0%

48.8%

51.2%

0%



Benchmark attainment levels. The proportion of females to males 

is higher in the weighted study sample than in the comparison 

US population. Additionally, the percentage of students in the

weighted study sample who met the PLAN College Readiness

Benchmarks was slightly higher in the two subjects—6 percentage

points in Reading and 8 percentage points in Mathematics.

Table 2 compares the PLAN and PISA average scores between 

the study sample and the broader PLAN and PISA US populations,

respectively. Mean scores on PLAN and PISA were slightly higher 

for the weighted study sample than for the two comparison groups.

On average, the study sample was about 0.2 to 0.3 standard

deviations higher than both the PLAN norm and the USA PISA 2009

sample. Since each College Readiness Benchmark is on the higher

end of the PLAN scale, this difference does not have a significant

impact on the PISA concordant score at a benchmark. Additional

linking validations have also shown that linkages derived from

publicly available data did not differ from the linkages derived 

from the study sample.

Assessment

Weighted 

Study

Sample

Grade 10 

PLAN 

2005 Norm

Sample

US PISA 

2009

Sample

18.8 17.4 ——

17.9 16.9 ——

507 —— 487

521 —— 500

PLAN Mathematics

PLAN Reading

PISA Mathematics

PISA Reading

Table 2. Academic Achievement of the Study Sample 

and the PLAN and PISA 2009 US Samples
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Method

Students in the study sample took the PLAN assessment under

standard operational conditions during the 2009 fall semester. The

special administration of the PISA assessment occurred in December

2009 and January 2010, following the national administration of PISA

2009 in the US. Each student was administered one PISA booklet and

one PLAN assessment battery. The two score distributions were then

linked using an unsmoothed equipercentile concordance method.

Note that for the PISA assessment, there is no single score for each

subject but a set of plausible values. Five plausible score values were

generated for each student. Plausible values were used as a set to

create a distribution of PISA scores. For each subject, the linking was

conducted five times, each using a different set of plausible values.

The final reported concordance was the arithmetic average of the 

five linking scores at each PLAN score point.

Linkage Validation

Because of the differences between the sample and the population, 

a series of cross-validation studies of the linkage was conducted, 

and additional linkages were created using publicly available PISA 

and PLAN data. Linkages from these additional sources were

consistent with the current study results.

Publicly available PISA assessment data for three previous testing

cycles—2003, 2006, and 2009—were used in the cross-validation

process. Publicly available PLAN data came from the score distribution

for the national norming conducted in fall 2005 for Grade 10. For 

cross-validation purposes, the following linkages were made between

PISA and PLAN:

n PISA 2003 to PLAN 2005 norm

n PISA 2006 to PLAN 2005 norm

n PISA 2009 to PLAN 2005 norm

Additional technical documentation concerning this study is found in

the study’s technical manual.35
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