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How Do NAEP, TIMSS, and PISA Differ? 

SESSION I 
BRINGING THE BEST HOME:  INTERNATIONAL PRACTICES IN EDUCATION

In today’s global economy, it is imperative that education in the United States prepare all 
students with the knowledge and skills needed for success in work and life.  Many countries have 
made significant strides in this endeavor by providing greater access to and ensuring attainment 
of postsecondary education.  During the last 10 years, data from the Organisation for Economic 
Co-operation and Development (OCED) show that the United States has made little progress in 
the percent of students achieving postsecondary education at the typical age of graduation.
Among OECD countries, it has fallen from 2nd to 15th in college-level degree production.i
Furthermore, many current state standards and assessments fail to define what it means to be 
college and work-ready and even fewer benchmark their standards to those in top-performing 
countries.

Three exams that assess and compare national and international student achievement are: the 
National Assessment of Educational Progress (NAEP), the Trends in International Mathematics 
and Science Study (TIMSS), and the Programme for International Student Assessment (PISA).   

NAEP TIMSS PISA
Question
Addressed

Participants

Levels Tested

Subjects Tested

What do U.S. 
students know and 
what are they able 
to do?

States in the U.S.

4th, 8th, and 12th

grades

Reading, math, 
science, and other 
subjects

What knowledge 
and skills have 
students acquired 
by grades 4 and 8?

53 countries 
(2003
participants)

4th and 8th  grades

Math and science

What can students 
do with the math 
and science they 
have learned?

30 countries 
(2006
participants)

15 year-olds

Reading, math, 
science, and 
special topics

Source: Robert Kansky, University of Wyoming.  NAEP, PISA, & TIMSS: A Brief Comparison. 

U.S. Student Performance 
According to the 2006 PISA results, the most recent international assessment conducted, U.S. 
students scored below the average of the 30 OECD countries who participated.  The PISA 
assessment requires that students apply their scientific knowledge in novel situations.  These 
results also show that U.S. student performance in reading, math, and science has slipped in 
recent years.  
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U.S. RANK 
2000 PISA 
(27 countries 
compared)

2003 PISA 
(29 countries 
compared)

2006 PISA 
(30 countries 
compared)

READING 15th 20th NA*

MATH 18th 23rd 25th

SCIENCE 14th 19th 21st

The 2003 TIMSSii results showed fourth-grade students in other countries progressing ahead of 
fourth-grade students in the United States.  Between 1995 and 2003, U.S. fourth-grade 
performance remained constant in both mathematics and science.  For the same period, U.S. 
eighth-grade performance in mathematics and science improved slightly.  U.S. students posted 
better results than six other countries in mathematics, but were outperformed by students in 
seven countries.  In science, U.S. students demonstrated higher scores than 11 other countries 
and were bested by students in five countries.  The National Center for Education Statistics is 
expected to release data from the 2007 TIMSS in December, 2009. 

 According to the NAEP data, since 
1990, national student performance of 
17-year-olds in reading and math has not 
changed dramatically, showing a slight 
improvement in math and a slight decline 
in reading.  Despite a slight narrowing in 
the elementary and middle grades, 
achievement gaps between white and 
minority high school students persist and 
have widened in recent years. Students 
now enter high school with stronger 
skills, but their academic progress slows 
dramatically during the high school 
years.  According to the NAEP, U.S.
students are exiting high school with 
weaker skills than their counterparts did 
20 years ago.iii

*Due to a printing error on the PISA 2006 reading booklets in the U.S., reading 
performance data for the U.S. were excluded from the PISA database. 

Source:  Organisation for Economic Co-operation and Development, 2007.

Source:  NAEP 2004 Trends in Academic Progress.  National Center for 
Education Statistics. 
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Learning from Other Countries 
Assessing the successful education practices of other countries can be useful in considering how 
to make improvements in education within the United States and in North Carolina.  A recent 
study by McKinsey & Company of 25 of the world’s school systems, including 10 of the top 
performing systems, revealed key differences among U.S. education practices and those in other 
countries.

Citing the 25-year experience of countries in the 
OECD, the report noted that increased spending and 
lower student-teacher ratios alone did not lead to 
higher student performance. Such measures pay off, 
only as they are tied to proven practices and 
effective policies that enhance teacher quality – the 
most critical school-based factor in educational 
improvement. 

In general, the McKinsey’s findings indicate the 
typical U.S. state falls short of best international 
practices.  Countries that have made improvements in education were able to structure their 
education system to do three key things. 

1. Recruit more talent into the teaching profession. 
2. Develop teachers to improve instruction. 
3. Ensure instruction is delivered consistently for every student in the system. 

Questions to Consider: 

Do I have information about students in North Carolina that tells me whether we are on par with 
other high-performing and economically advanced countries? 

Has North Carolina clearly defined and communicated what it means to be college and work-
ready? 

Do learning standards in North Carolina reflect those skills? 

Do North Carolina’s assessments accurately measure the knowledge and skills needed in a  
global economy? 

Merely reducing student-teacher ratios 
does not improve outcomes

Literacy (17 years)
Literacy (13 years)

Literacy (9 years)

Linear 
index
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Spend per student
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Student-to-
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Source: National Centre for Education Statistics, NEAP, Hanushek (1998)
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Characteristics of
Disruptive Innovation 

Brings a product or service to the 
market that is not as good as what 
companies have been historically 
selling 
Attracts those who were unable to 
afford or utilize the current good 
because it is simpler and more 
affordable 
Eventually replaces the original 
product or service in the market 

A STRONG EDUCAT

SESSION II 
2018 AND BEYOND: 

WHAT WILL THE FUTURE REQUIRE OF OUR EDUCATION SYSTEM?

With the current state of our national and state economy and the increasing rate of change as a 
result of technological innovations in all sectors, it is becoming ever more vital that we prepare 
for the future.  State policymakers must consider the many factors that will drive the future and 
be prepared to modify the education system accordingly. 

There is no doubt that technology is playing an increasing role in K-12 education.  With the 
development and launch of the North Carolina Virtual School, Learn and Earn Online, and 
continued efforts at improving school connectivity, our state is already making strides towards 
the future in providing online learning opportunities, which has the potential for increasing 
student achievement.  In the 2008-2009 fiscal year, the North Carolina General Assembly 
appropriated:

$6.5 million to Learn and Earn Online;
$1.5 million to the North Carolina 1:1 Learning Project; 
$10 million for school connectivity; and 
$1 million to create four Learn and Earn Virtual Schools. 

However, it is important for us to evaluate how we are currently using technology and its 
appropriate place in the future of education.  Some might argue that despite spending over $60 
billion nationwide to equip classrooms with computers, we have not seen improvements in 
student achievement that justify this substantial investment. 

Disruptive Innovation
In Disrupting Class, Michael Horn and his co-
authors explain that while educators and researchers 
recognize that students learn in many different 
ways, traditional education systems do not allow for 
personalization of instruction.iv  The authors posit 
that the disruptive innovation of computer-based, 
student-centric technology will result in almost 50 
percent of high school courses being delivered 
online by 2019.  While current online offerings 
cannot compete with our traditional modes of 
instruction, Horn and his colleagues predict that 
these technologies will continue to improve by 
filling in a niche with students who are not currently 
being served by our system.                  

Future Projections for North Carolina 
By the year 2030, North Carolina’s population is expected to grow to more than 12 million, 
making it the 7th largest state in the U.S.  This rapid growth will test our existing infrastructures, 
especially our schools.  Consider the following demographic changes that are expected in North 
Carolina between 2000 and 2030. 

Source:  Christensen, Horn, and Johnson, 2008.
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The potential kindergarten population (5 years old) will increase by almost 48.5 percent, 
starting with 108,000 in 2000 and growing to nearly 161,000 by the year 2030. 
The elementary school age population (ages 6 to 13) will increase by 40.8 percent, from 
899,000 to 1.266 million. 
 The high school age population (ages 14 to 17) will grow from 417,000 to 632,000, an 
increase of 51.7 percent. 

North Carolina’s higher education system already produces fewer teachers than needed to fill the 
shortages that exist.  As the student population expands, this problem is likely to worsen.  Horn 
and his colleagues predict that the introduction of quality student-centric technology could help 
ease the burden of looming teacher shortages.  As students get more and more of their content 
delivery from virtual sources, teachers will have more time to work with students one-on-one 
and help them find a learning approach that works best for them. Teachers will mentor and 
motivate students with the aid of real-time computer data on how well students are doing with 
their individualized programs. The authors predict that because student-centric technology 
allows for more personalized attention from a teacher, eventually we will be able to increase the 
number of students per teacher, lessening the extent of potential teacher shortages, and 
potentially pay each teacher more. 

As this drastic population growth strains our systems, more will be expected of our students and 
our teachers than ever before.  Therefore, it is vital that we consider how we are going to meet 
these challenges in what will most likely be a time of limited resources. 

Questions to Consider: 

What will be the most pressing concern for our education system during the next 10 to 20 years? 

What can policymakers do to support schools to provide more individualized instruction for 
students?

What changes are needed to accommodate the expected population growth in North Carolina? 

How can North Carolina make the most out of our current investments in technology?  For 
students?  For teachers?



    

7

A STRONG EDUCAT

SESSION III 
ARE WE THERE YET?  THE ROAD AHEAD FOR NORTH CAROLINA

Upon considering the international and future influences at play in today’s world, it is necessary 
for policymakers to also reflect on the specific challenges in North Carolina.  This section 
provides a glimpse of several important data points that will influence future decisions in 
education.

Economic Status
In 2009, North Carolina faces a projected budget 

shortfall of at least $320 million and possibly as much as 
$1.2 billion.

The state’s unemployment rate has grown from 4.7 
percent in October 2007 to 7 percent one year later.v

In North Carolina, 13.8 percent of state residents live 
below the poverty line, compared to 12.7 percent 
nationally. vi

Demographic Trends 
In the 1990s alone, the population of North Carolina had grown from 6.6 million to 8 million 

people, and by 2006, the state had grown to 8.6 million.  Between 1990 and 2002, the Latino 
population in the state increased by more than 368,000. vii

From 1990 to 2005, the state’s growth rate was 31 percent, compared to 19 percent nationally.
Urban areas in North Carolina continue to see rapid growth.  By 2020, Mecklenburg, Wake, 

Guilford, Forsyth, and Durham counties will represent 32 percent of North Carolina’s total 
population and 44 percent of its total growth.viii

North Carolina is projected to have a population of more than 12 million by 2030. 

Children’s Indicators 
In North Carolina, 20 percent of children live in poverty (2007), while 34 percent live in 

families where no parent has full-time, year round employment.ix

The percentage of students eligible for free and reduced-price lunch in North Carolina has 
nearly doubled since 1989, now at 49 percent. 

Children’s Indicators 2002 2007 %  Change 
% of low-income children who are overweight: 
Age 2-4 13.5% 15.3% 13.3%
Age 5-11 21.1% 24.9% 18.0%
Age 12-18 26.3% 29.9% 13.7%
% of students (grades 9-12) who used the following in the past 30 days: 
Cigarettes 27.3% 19.0% -30.4%
Alcohol 39.4% 37.7% -4.3%
Methamphetamines 6.6% 4.7% -28.8%
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Student Achievement Indicators
In the 2006-2007 school year, 45% (1,052) of schools met Adequate Yearly Progress (AYP) 

under No Child Left Behind.  In 2007-2008, a new reading test was introduced and only 31% 
(748) of schools met AYP.  

Approximately 55 percent of schools met high growth on the North Carolina ABCs in 2007-
2008.  An estimated 27 percent met expected growth and 18 percent saw less than expected 
growth.x

    *Four-year cohort graduation rate 

NC NAEP Results, Students At or Above Proficient Level 

8th Grade Math (1990-2007) 8th Grade Reading (1998-2007) 

Source: U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, 
National Assessment of Educational Progress (NAEP), 1998-2007 Reading Assessment, 1998-2007 Mathematics 
Assessment. 

Average Daily Membership 
(FY 2007-2008) Public Charter 

Grades K-8 1,006,687 26,839 
Grades 9-12 424,161 4, 053 
TOTAL 1,430,848 30,892 

Graduation Rate* 2006-2007 2007-2008

All Students 69.5% 69.9%
By Gender  
Female 73.9% 74.5%
Male 65.1% 66.0%
By Subgroup  
Economically 
Disadvantaged 

66.0% 59.1%

Limited English 
Proficient 

52.1% 49.8%

Students with 
Disabilities 

49.5% 56.4%
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Questions to Consider: 

What other trends may influence how policymakers approach future decisions? 

How will North Carolina accommodate the rapid population growth and continue to develop an 
excellent education system at the same time? 

How can policymakers leverage the opportunities that may emerge as a result of these 
demographic changes? 



    

10

A STRONG EDUCAT

SESSION IV 
TRAINING AND SUPPORTING 

THE NEXT GENERATION OF TEACHERS AND PRINCIPALS

Well-prepared, highly skilled teachers and principals are essential if all students are to achieve 
the high standards necessary for them to be successful in the 21st century.  Research has shown 
that children with high-quality teachers are able to make continuous academic progress, while 
those with less effective teachers struggle to keep up.  Researchers in a Tennessee study found 
that teachers have a profound and cumulative effect on student achievement.  After three years of 
ineffective teachers, students scored at levels that were less than half of those of their peers who 
had benefited from more effective teachers.xi

Strong school leadership is also essential to student success. A recent study by the Wallace 
Foundation found that among all school related factors, leadership was second only to classroom 
instruction in influencing student learning.  The same study found that school leaders have the 
greatest impact in high-needs schools.xii

Supporting Teachers 
Improving teacher education programs is a promising strategy aimed at upgrading the quality of 
the educator workforce. Educating School Teachers, a recent report by Arthur Levine, president 
of the Woodrow Wilson National Fellowship Foundation, concluded that as many as three-
quarters of the programs that prepare the nation’s future teachers have inadequate curricula, low 
admissions and graduation standards, faculty disconnected from the K-12 schools, and 
insufficient quality control.xiii  The report offers six primary recommendations for improving 
teacher education, which are located in Appendix A. 

The North Carolina State Board of Education is currently working to improve teacher quality by 
reforming university teacher education programs.  The State Board has implemented new 
standards and evaluation rubrics for teacher candidates and teachers.  Teacher education 
programs will now receive annual evaluations of their candidates’ performance on twelve critical 
teacher competencies.   Universities and colleges will submit their plans to revise their programs 
by June 2009, and must implement the changes by the 2010-2011 school year. 

In a 2005 report, The University of North Carolina estimated that North Carolina needs 10,000 to 
11,000 new teachers every year.  Based on projections of student enrollment and teacher 
turnover, the report estimated that by 2014-2015, North Carolina will need more than 12,000 
new teachers every year, and will employ more than 100,000 teachers.xiv  While efforts are 
underway to increase the number of new teachers produced by the University system, the 
demand for new teachers is outpacing the number of education graduates from North Carolina’s 
public and private colleges and universities.

The lack of quality teachers is also due in part to high turnover rates, which are even higher in 
high-poverty schools.  According to the Alliance for Excellent Education, 1,000 teachers leave 
the field of teaching every day in the U.S.; an additional 1,000 teachers change schools each 
day.xv  During the 2007-2008 school year, school districts in North Carolina experienced an 
average teacher turnover rate of 13.9 percent, an increase from the 12.3 percent turnover rate 
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reported in 2006-2007. xvi   The chart below demonstrates system teacher turnover relative to 
teacher retention in North Carolina since the 1998-1999 school year.  

   Source: North Carolina Department of Public Instruction, Teacher Turnover Report:  
Annual Report on the Reasons Teachers Leave (2007-2008). 

District-Level Teacher Turnover, 2007-2008 
Highest and lowest rates across North Carolina 

LEA Turnover
Percentage LEA Turnover

Percentage 
Weldon City 41.6% Dare 6.9% 
Edgecombe 26.4% Elkin 6.5% 
Thomasville City 23.7% Alexander 5.7% 
Northampton 22.9% Ashe 5.1% 
Hoke 22.5% Graham 4.6% 

Source: North Carolina Department of Public Instruction, Teacher Turnover Report:  
Annual Report on the Reasons Teachers Leave (2007-2008). 

Research by the National Educators Association indicates that approximately 50 percent of new 
teachers left the profession within their first five years.  Data from the North Carolina Teacher 
Working Conditions Survey show that teachers with positive perceptions about their school 
working conditions and school leadership are more likely to remain.  Nearly one-third of 
teachers (38 percent) cited leadership as the most important element that influences their 
decision to remain in their position; one-fifth of teachers surveyed indicated that time, teacher 
empowerment, and facilities and resources were also important factors in their decision to remain 
in their position.xvii

Research shows that mentor-based induction programs can improve the retention of new 
teachers.xviii  The most effective programs are comprehensive and include varying degrees of 
training, support, and assessment during a teacher’s first years on the job.  In North Carolina, the 
Beginning Teacher Support Program requires that all teachers with initial licenses participate in 
a three-year induction program that provides a formal orientation, mentor support, classroom 
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observations, and evaluations.  Despite this mentoring requirement, the quality of mentor support 
may vary across districts.  One-third of new teachers report on the Teacher Working Conditions 
survey that they never planned during the school day or planned instruction with their mentor.xix

The North Carolina General Assembly allocated a total of $11.1 million for mentor programs 
during the 2008-2009 fiscal year.

2008 Teacher Working Conditions Survey: 
Future Employment Plans of New Teachers and the Frequency of Mentoring Activities 

Leavers Movers Stayers

Mentoring
Activity/Frequency Never Sometimes Once a 

Week+ Never Sometimes Once a 
Week+ Never Sometimes Once a 

Week+ 

Planning During the 
School Day 37.8% 39.3% 22.9% 37.2% 37.7% 25.1% 28.5% 38.8% 32.7% 

Being Observed by 
Mentor 23.1% 69.2% 7.7% 22.7% 69.1% 8.2% 18.1% 72.8% 9.1% 

Planning Instruction 
with Mentor 41.1% 41.1% 17.8% 38.6% 40.9% 20.5% 29.3% 44.1% 26.3% 

Having Discussions 
with Mentor about 

Teaching 
6.5% 49.9% 43.6% 5.1% 49.8% 45.4% 3.1% 43.4% 54.5% 

Source: North Carolina Department of Public Instruction, Report on the Effectiveness of Representative Mentor 
Programs (November 2008) 

In addition to increasing teacher retention, some of the most effective induction programs also 
develop teachers’ instructional practices that improve student learning.  Participation in effective 
programs can shorten the time it takes for new teachers to perform at the same level as an 
experienced teacher.  The New Teacher Center, a national resource center on teacher induction, 
found that the productivity of new teachers in comprehensive induction programs rivaled that of 
their third and fourth-year peers.xx  The New Teacher Center has partnered with the Durham 
Public Schools to implement an induction program with full-time mentors.  The effort has shown 
initial success, with new teacher turnover declining from an average of 28 percent to 19 percent 
in the program’s first year. 

The exit of teachers from the profession and the movement of teachers away from high-need 
schools are costly for both the students, who lose the value of being taught by an experienced 
teacher, and for the schools and districts, which must recruit and re-train their replacements.  The 
map of North Carolina in Appendix B shows which school districts had the highest proportion of 
inexperienced teachers over a three-year period.  According to research by the National 
Commission on Teaching and America’s Future, the cost of public school teacher turnover 
nationally is estimated to be more than $7.3 billion per year.xxi  The Alliance for Excellent 
Education estimates that teacher attrition costs North Carolina more than $84 million per year, 
while costs associated with teachers transferring between districts may cost the state more than 
$104 million per year.xxii
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Supporting Principals 
As school leaders play an increasing role in student achievement, school districts across North 
Carolina face a shortage of principals as the current population of administrators nears 
retirement.  In a 2005 report, the North Carolina Department of Public instruction found that 
nearly 63 percent of current school administrators have at least 20 years of experience, and 
nearly half are over age 50.xxiii  Furthermore, the pool of potential principals is generally younger 
and less experienced, and fewer principals come to the job with any previous experience as an 
assistant principal. 

The state works to recruit new school leaders through the North Carolina Principal Fellows 
Program, a scholarship loan program established by the North Carolina General Assembly in 
1994.  The number of applicants to this program has dropped from 128 in 2004 to 72 in 2007.  In 
2008, the General Assembly funded an optional scholarship for program graduates that provides 
$20,000 for Principal Fellows who have completed the four years of required service to North 
Carolina and who commit to work an additional six months as an administrator. 

The State Board of Education has recently adopted new principal evaluation standards and a new 
evaluation instrument.  The new instrument is being implemented statewide during the 2008-
2009 school year.  The State Board of Education is also in the process of updating principal 
preparation standards for North Carolina’s schools of education.

Questions to Consider: 

Does North Carolina have the resources in place to support and develop teachers throughout their 
career, beyond their first years of teaching? 

How do we ensure that teacher induction and professional development are of the highest quality 
across the state? 

What role can the Legislature play in improving supports for school leaders? 

 STRONG EDUCAT
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SESSION V 
A UNITED VISION:  PRIORITIZING STUDENT SUCCESS

Building an effective state education system takes more than just rigorous standards and 
assessments and quality teachers and leaders.  It requires collaboration among state agencies that 
pays close attention to the individual needs of the students being served.

Research shows that by the time children enter school, sizeable gaps already exist between low-
income children and their more advantaged peers. Research suggests differences in 
socioeconomic background, cultural influences, health status, housing situations, and parental 
education cause these students to start off behind and to stay behind as they progress from grade 
to grade. 

From 2001 to 2006, the number of children under age six living in poverty in North Carolina 
increased more quickly than the population of children under age six as a whole.  During that 
same five-year period, the percentage of students enrolled in free or reduced lunch increased 
from 47 percent to 55 percent.  Forty-three percent of all children in North Carolina are from 
low-income families (200 percent of the federal poverty line or below). 

Considering how students are viewed and how money is spent is critical to improving student 
achievement.  A collaborative system views students according to their needs and ensures that 
they are getting the integrated services necessary for success in school.    As resources continue 
to decline, it is even more crucial to look closely at ways in which cooperation and integration 
are inadvertently discouraged. If educational opportunities and outcomes for all students are to 
truly improve, then state agencies must collaborate to meet the needs of all children.   In moving 
towards such a system, it is important to consider the following implications.  

Children’s Cabinets 
One collaborative model that many 
states have implemented is 
Children’s Cabinets.  Children’s 
Cabinets are typically comprised of 
senior state officials and department 
heads representing state agencies that 
serve children. Creating a Children’s 
Cabinet can help states to develop a 
shared vision for improving child 
outcomes, as well as highlight areas 
for cooperation and collaboration.xxiv

Some Children’s Cabinets, like New 
Mexico’s, create Children’s Budgets, 
allowing them to look at state 
funding streams in terms of their 
priorities for children.  The structure 
and scope of a Children’s Cabinet 
varies by state.  In New Mexico, the 

Children’s Cabinets 
Arizona New Mexico 

Year
Established 2003 2003 

Chair Governor Napolitano Lieutenant Governor 
Denish

Membership 

Directors of 10 state 
departments, 6 

governor’s policy staff, 
and 1 judicial 
representative 

15 cabinet secretaries 
and representation from 

three agencies and 
judiciary

Staffing 2 part-time staff 
members 1 full time staff member 

Legislative
Mandate No. Yes.  Established in 

statute in 2005. 
Annual
Report Card Yes. Yes. 

Annual
Children’s
Budget

No. Yes. 

Source:  The Forum for Youth Investment, 2008 
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Children’s Cabinet is established in legislative statute, thus ensuring that its work will continue 
after Governor Richardson’s term ends in 2010.  In Arizona, the Cabinet is very much driven by 
Governor Napolitano, and it is uncertain what the future of the Cabinet will be once she leaves 
office. 

Questions to Consider: 

Does North Carolina grant funding to programs that provide duplicate services for students? 

How do we ensure that funded programs are producing the desired outcomes? 

What role can the legislature play in encouraging more cooperation between state agencies? 

Is there role for a children’s cabinet-type structure in North Carolina? 



    

16

APPENDIX A 

Six Recommendations for Teacher Education Programs 
Educating School Leaders, by Arthur Levine

1. Transform education schools into professional schools focused on classroom practice; 

2. Close failing programs, expand quality programs, and create the equivalent of a 

Rhodes Scholarship to attract the best and brightest to teaching; 

3. Make student achievement the primary measure of the success of teacher education 

programs; 

4. Make five-year teacher education programs the norm, requiring every future teacher to 

complete a traditional arts and sciences baccalaureate degree, followed by a master’s 

degree in subject-specific pedagogy; 

5. Shift the training of a significant percentage of new teachers from master’s degree 

granting-institutions to research universities; and 

6. Strengthen quality control by redesigning accreditation and encouraging states to 

establish common, outcomes-based requirements for certification and licensure. 
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